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Douglas's  syphons,  476 

Dover  harbour  of  refuge,  and  Six 
Samuel  Bentham's  mode  of  con- 
structing sea  walls,  33 ;  Mr.  Ay- 
toun's  plan  for  the  improvement 
of.  344 

Drainage  plan  for  London,  630 

Drain-flushing  apparatus,  Salter's 
patent,  505, 540 

Drains  for  laying  pipes  or  tiles, 
method  of  cutting,  276 

cutting    machine,     Paul's 

patent,  823 

Dredge,  Mr.,  and  Weston-super- 
mare  pier  and  bridge  company, 
156 

Dredge,  W.  Esq.,  C.E. ;  seawalls, 
should  they  be  sloping  or  ver- 
ticnl  f  77,  1D6,  233,  254  ;  impro- 
ved  mode  of  trussing  girdeis, 
112:  foot  suspension  bridge, 
Shadwell,  356;  Mr.  Stephen- 
son's experiments  on  the  lateral 
force  of  waves,  538;  elasticity 
of  stone  bulwarks,  613 

Dondonald's,  Earl  of,  patent  im- 
provements in  marine  steam 
boilers.  183 

Dunham's,  expansion-Joint  for 
steam  engines,  142 

Dunn  and  Elliott's  machine  for 
testing  chain  cables,  19 

Dynamics,  questions  in,  213 


Earth,  investigation  of  the  pres- 
sure of,  against  revetementwalls, 
466,  524 
Ebullition,     remarkable     experi- 
ment* in,  405 
Eccentric  roller,  Mr.  W.  B.  John- 
son's, 35 
Eddystone  lighthouse,  342,  868 
Effluvia,    self-acting    trap,   Bun- 

nett's,  444 
Egan,  J.  B.,  Esq. ;  cheap  railways 

for  India,  250 
Elasticity  of  stone  bulwarks,  613 
Elections,  Chamberlain's    patent 
apparatus  for  recording  votes  at, 
598 
Electrical  machines,  69 
Electricity.Mr.  Bagg's  lectures  on, 
84 ;  his  discoveries  in,  U9;  firing 
shells  by,  298 
Electricligbt,Sta!te's,382,  522. 546 

,  diTusibllity  of,  611 

Electricus,  gymnotus,  the,  178 
Electro-painting,    Dr.    Branson's 
mode  of,  41 

magnetism,  employment  cf 

as  a  motive  power,  I  hG 
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Electro-motive  engine,  Mr.  Era- 
ser's, on  the  supposed  principlei 
of  muscular  attraction,  299,  .171, 
428,  459,  545 

Electro  -  telegraphy ;  improved 
modes  of  insulating  electric  wires 
by  gutta  percha,  by  J.  H.  Ham- 
merton,  Esq.,  272, 880;  by  Fran- 
cis \?hishaw,  Esq.,  309:  by  A. 
Bain,  Esq.,  309;  by  Z.  U„  310; 
by  Mr.  Reed,  339 ;  by  Mr.  Tho- 
mas Andrews,  SOS,  430;  by 
VolU,  898 ;  by  M.G.,400 ;  Barlow 
and  Foster,  497  ;  improved  in- 
struments, by  J.  N.  Holmes, 
Esq.  330, 342 ;  Professor  Morse's 
claims,  340,  406 ;  Hammerton's 
testing  box  for  electric  telegraph 
under-ground  tubes,  464 

Eromoti's  patent  improvements  in 
fuel  and  furnaces,  622 

Engine  pump,  Gossage's,  560 

Enrolment  offices,  new  act  for  the 
reform  of,  260 

Equations,  algebraic,  notes  on  the 
theory  of,  by  JamesCockle,M.  A., 
Barrister-at-Law,  10 

congeneric   surd,  by 


Professor  Young,  463 
Equipping      ships,     mechanical 

principles  of,  582 
Evaporating  Furnaces,Blackweir8 

patent  improvements  in,  121 
— — ^— Bhick's  patent  Im- 
provements In,  183 
Excavator,  Paul's  patent,  323 
Expansible,  currency,  an,  21 
Expansion  joint  for  steam  engines, 

Dunham's,  142 
Explosion   of  a  stationanr  steam 

engine,  report  of  the  Franklin 

institute  on,  470 
"  Ex-reviewer"  at  fault,  357 
Extinction   of   fires    in   railway 

trains,  342 
Extinguisher,    spark,     Gibson's, 

Fabrics,  looped,  Mowbray's  patent 
improvements  In,  646 

,  textile,  Robertson's  pa- 
tent improvements  In  the  ma- 
nufacture of,  93 

Falling  bodies,  on  the  deviation 
of,  fVom  the  perpendicular,  13 

Farmers'  and  graziers'  portable 
mill,  Remington  and  Whitton's, 
608. 

Fastening  together  the  component 
parts  of  model  vessels,  by  Sir 
Samuel  Bentham,150, 171 

Fellow's  improrements  in  fUmace 
bars,  1S.1 

File-handle,  double,  Groves  and 
Son's,  12 

Fire  engine,  portable.  Deane,Dray, 
andDeane\  75.118 

proof,  Payne's  process  of  ren- 
dering wood,  140 

at  New  York,  162 

Fires,  London,  Mr.  Baddeley's  re- 
port on,  for  1847, 101 

,   extinction   of,   in   railway 

trains,  842 

Firing  shells  by  electricity,  298 

Floats,  vertical,  on  breakwaters 
composed  of,  by  Lieut.  Col. 
Yule,  R.E.,  1 

Fluctuating  steam  engine  slider, 
Rowan's,  373 

Fluids,  Humphry's  patent  im- 
provements in  apparatus  for 
raising,  exhausting  and  forcing, 
36 


Fluids,  Uaigh's  patent  improre- 
ments in  measuring,  475 

Flushing  drain  apparatus,  Salter's 
patent,  505,  540 

Foot's  patent  improvements  in 
making  skeins  of  silk,  597 

Forge,  smith's  portable.  Brown 
and  Redpath's,  94 

Form,  Idea  of,  to  be  attached  to 
the  higher  powers  of  numbers, 
200,  244 

,   relation   between    number 

and,  326 

Forster,  T.  E.,  Esq.,  on  Mr.  Gur- 
ney's  plan  for  the  ventilation  of 
coal  mines,  638 

Forsyth's  patent  railway  wheels, 
390 

Fox,  Henderson  and  Co's.  bow- 
string girders,  285 

Foundations,SirSamuelBentham'a 
system  of  employing  buoyant 
masses  for.  In  deep  water,  278 

Fountain  pump,  Sbalder**,  559  j 

Franklin  Instltnte,  report  of,  on 
the  explosion  of  a  stationary 
steam  engine.  470 

Franklin's  discoveries,  406 

Frsser,  W.,  Esq.,  M.R.C.S.E., : 
electro-motive  engine.construct- 
ed  on  the  supposed  principles  of 
muscular  action,  299,  871,  428, 
459,  545 

Fringes,  Dalton's  patent  Improve- 
ments in,  597 

Fuel,  on  the  application  of  water 
to  the  different  kinds  of,  140 

,  peat,  Roger's  patent,  572 

,  Emmott's  patent  Improve- 
ments in,  622 

Fur  fabrics,  Westhead's  patent, 598 

Furnace  bars.  Fellow's  improve- 
ments in,  183 

Furnaces;  Blackwell's  patent  im- 
provements in,  121  ;  Chance's 
patent  improvements  In,  184; 
Mandslav's  patent  Archimedean 
boiler,  241;  remarkable  acci- 
dent at  Merthyr  Tydvil,  447, 
466 ;  Culver's  hot  air,  477 ;  Ad- 
cock's  patent,  553;  Hunt's  pa- 
tent, 599 ;  Emmott's  patent 
improvements  In,  622 

Fuze,  Bacon's  safety,  31 

Galvanic  blasting,  415 

Galvani's  improvements  in  steam 
engines,  142 

Gardner's  railway  wheel,  476 

Gas,  Watson  and  Cart's  patent 
improvements  in  the  manufac- 
ture of,  179 

,  evolved  from  blast  fUtnacet, 

on  the  application  of,  to  heating 
purposes,  208 

,  Solomons  and  Azulay's  pa- 
tent Improvements  in,  647 

,  Barnes' patent  improvements 

in,  573 

Gates,  sluice,  long  and  short 
hinges  for,  178 

(floating  caissoon,  of  the 

Great  Basin,  Portsmouth  Dock- 
yard, 441 

Gauge,  water,  Howe's  steam  boiler, 
75 

pipe,  water,  Lapointe's,  330 

Geometrical  and  algebraical  stu- 
dies, 626 

— — proposition  and  de- 
monstration. 137 

Geometry  of  the  line  and  plane. 
82,291,440,495,539 


Genmuij,  recognition  of  intellec- 
tual property  in,  429 

Giants  of  other  days,  214 

Gibson's  spark  extinguisher,  477 

Gimps,  Dalton's  patent  improve- 
roents  in,  597 

Girders,  Dreilge's  improved  mode 
oftmsaing,  112 

,  wrought  iron  bowstring, 

for  bridges,  28S 

Glass  weights,  Venetian,  42 

,  Chance's  patent  improve- 

menu  in  the  manufacture  of,  184 

,  pipes,  450,  546 

Glue,  marine,  188 

Wyn,  Mr.,  on  hjrdrauHc  pressure 
engines,  209 

Gold,  new  method  of  extracting, 
from  ailoyt  of  ores,  489 

Gordon's  Mr.,' cata-dbptric  system 
for  lighthouse  lights,  262 

1  (L.  D.  B.)  patent  under- 

lap  Jointed  raU,  and  other  im- 
provements   in   railways,  420, 

Gosaage's  engine  pump,  560 

Governable  balloon,  169,  257 

Governor,  ehronometric,  118 

Grame's  improvements  in  steam 
valves,  142. 

Gray,  W.  T.,  death  of,  and  claims  to 
the  title  of  "  Railway  Pioneer," 
404 

Green  and  Newman's  patent  me- 
thod of  attaching  tyres  to  rail- 
way wheels,  391 

Gregory,  A.,  Esq. ;  improved  safety 
valve,  513 

Gresbam  professorships,  38,  64, 
89,  114,  123,  166,190,211 

Groat's  railway  breaks,  476 

Groves  and  Son's  double  file- 
handle,  12 

Goards,  wind.  Day's  improved, 
217 

Gnn,  safetv  lock,  466 

Gorney'a,  Mr.,  plan  for  the  venti- 
lation of  coal  mines,  633 

Gutta  percha,  21;  patents,  No. 
XXI.,  Messrs.  Thomas  Hancock 
and  Reuben  Fhilips',  SOth  Dec, 
1847,45;  No.  xiii.,  Mr.  Charles 
Hancock's.  1 1th  May,  1848,  490 ; 
manufactures,  209;  works,  309; 
application  of,  to  the  insulation 
of  electric  wires,  272,  309,  3 10, 
339,  380,  398,  406.  497 

Gymnotua  electricus,  178 

risgue  and  Frlth's  patent  im- 
provements in  twisting  and 
doubling  cotton  yarns,  &c.,  549 

Uaigb's  patent  improvements  in 
measuring  floids,  475 

Hammer,  steam,  Condic's  patent, 
330 

Hammerton,  J.  H.,  Esq.,  improved 
mode  of  electric  insulation,  272, 
380 

,  . J  testing- 
box,  for  electric  telegraph  under- 
ground tubes,  464 

Hancock  and  Phillips'  patent  im- 
provements in  the  treating  or 
manufBcture  of  gutta  percha,  or 
any  of  the  varieties  of  caout- 
chouc, 45 

'a,  Mr.  Charlee,  patent  im- 
proved preparations  and  com- 
pounds of  gutta  percha,  490 

Hand  printing  press,  Harrild  and 
Bon's,  468 

Haigh  foundry,  cylinder  casting  at, 
539 
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Harbour  df  Refuge,  Dover,  and 
Sir  Samuel  Bentham's  mode  of 
constructing  sea  walls,  33 

,   Dover,  plan 


for  the  improvement  of,  344 

,   for   Ireland, 

436 

Harding's  safety  addition  to  rail- 
way carriages,  534 

Hat-bands,  Walker's  patent  im- 
provements in,  646 

Harrild  and  Son's  hand  printing 
press,  468 

Harrison's  railway  chainpfn  press- 
ing machine,  32 

Hartes'  patent  sowing  and  ma- 
nuring mschlne,  452 

Hart's,  Sir  H.,  patent  apparatus 
for  preventing  smoky  chimoeys, 
598 

Harvey  and  West's  hydraulic  valve, 

Heat,  Boutigny's  discoveries  in, 
411 

Heating,  application  of  gases 
evolved  flrom  blast  fbrnaces  to, 
208 

Henson's  patent  railway  carriages 
and  wagons,  385 

Hinges,  long  and  short  for  sluice- 
gates, 178 

Hodgson's  parabolic  propeller  in 
Holland,  ISO 

Hoe,  Messrs.  and  Co.'s,  fast  print- 
ing press,  193 

Holdfast,  spring,  for  window- 
sashes,  TibbitsS  80 

Holmes',  N.  J.,  Esq. ;  improve- 
ments in  the  electric  telegraph, 
830,  342 

Hookah  system  of  ventilation,  307 

Horse  Algebraicse,  by  James 
Cockle,  Esq.,  M.A.,  364,  517, 
555 

Houses,  model  lodging,  for  the 
working-classes;  letter  to  Lord 
Ashley  on,  54 

Howe's  steam-boiler  water-guage, 
75 

Hulse  and  others  r.  Esdale  and 
others ;  the  wood-paving  patents, 
20 

Humphry's  patent  improvements 
in  steam-engines,  and  in  appar 
ratus  for  raising,  exhausting, 
and  forcing  fluids,  36 

Hunt,  £.,  Enq.;  aerial  locomo- 
tive or  governable  balloon,  169, 
257 

Hunt's  patent  improvements  in 
the  manufacture  of  metals  and 
salts,  599 

patent  improvements  in 

obtaining  metals,  646 

Hussey's  portable  meat-screen,  222 

Hutchinson,  P.,  Esq. ;  description 
of  a  piston-valve  by,  493 

Hydraulic  engine.  Walker's  patent, 
53,  145,  231 

valve,    Harvey    and 

West's,  187 

pressure  engines,  209 ; 

Armstrong's  patent,  601 

Incrustation  in  steam-boilers.  475; 
Scaton's  patent  improvements 
in  preventing  or  removing,  549;  ; 
Beale's  patent  method  of  pre- 
venting, 599 

India,  cheap  railways  for,  250 

India  rubber,  vulcanized,  socket 
joints,  617    ' 

'*  Inflnite,"  the  term,  443 


V 

Insulation  (electric),  improved 
mode  of,  by  application  of  gutta 
percha,  272,  309,  SIO,  359,  363, 
398,  406,  430,  497 

Intellectual  property,  recognition 
of  In  Germany,  429 

Inventions,  Letters  Patent  for— 
Supplement  to  Webster's  Law 
and  Practice  of,  (review),  333 

Iodized  papers,  preparation  of,  by 
one  solution  only,  1 34 

Iron,  steel,  and  sheet  iron,  method 
of  welding,  30 

' tubes,  welded  lap,  Cutler's 

I      patent,  54 

,  emplo}-ment  of,  in  the  con- 
struction of  ships,  350  " 
I  Ivory,  softening  of,  22,  81 

James,  W.,  and  G.  Stephenson, 
rival  claims  of,  401.500 

James, Mr.  W.  J.;  practical  sugges- 
tions  subsidiary  to  a  general 
survey  of  the  kingdom,  448 

Jenning's  saccharometer,  258 

Jobard,  M. ;  recognition  of  intel- 
lectual property  in  Germany, 
429 

Johnson,  Mr.  W.  B.,;  roller 
eccentric,  35;  patent  improve- 
ments in  locomotive  engines, 
625 

Joint,  expansion-valve,  for  steam- 
engines,  Dunham's,  142 

-— ,  screw  union,  for  water-pipes, 
Rontree  and  Brown's,  465 

Joints,  socket,  vulcanized  India 
rubber,  617 

Jordan's  preparation  of  iodized 
papers  by  one  solution,  134 

King,  Mr. ;  challenge  to  the  mathe- 
maticians of  the  19th  century, 
639 

Kane's,  improvement  in  railway 
wheels,  142 

Kelrick,  Mr.  J.,  on  Mr.  Hunt's 
governable  balloon,  257 

Lady's  and  Gentleman's  Diary, 
547 

Laming's  patent  improvements  in 
oxalic  acid,  475 

Lapointe's  water  gauge  pipe,  320 

Lardner,  Dr.;  Treatise  on  the 
steam  engine,  (review,)  566 

Lathrop's  patent  corrugated  rail- 
way wheels,  563,  573 

Leather,  Zollickofler's  improve- 
ments In,  454 

Leeds's  Treatise  on  Architecture, 
(review,)  568 

Leibnitz's  theorem,  324 

Le  Verrier  and  the  planet  Nep- 
tune, 381 

Lewis's  Improvement  in  pneuma- 
tic springs  for  railway  cars,  31 

Light,  the  electric,  382,  522,  546 ; 
diffUsibiUtyor,611 

Lighthouse  lights,  262 

the  Eddystonc,  342. 


368 

Lighting,  application  of  vpirltuous 
substances  and  oils  to ;  Mr.  C. 
P.  Mansfield's  patent  improve- 
ments, 43 

Liquid  measures,  Bird's  patent 
improvements  in,  159 ;  Haigh's 
patent,  475 

Liquid  manure  cart,  249,  307 

distribution,  Coods's 


I'Htent  system  of,  369 


Yl 

Lloyd's  patent  blowing  mscbines, 
265 

Lock,  safety  gun,  466,  515 

Locomotion,  menattrite,  Miller's 
patent  system  of,  599 

Locomotive,  compressed  air,  Ba- 
icn  Von  Rathen's,  61;  first 
trial  of,  on  common  roads,  165, 
186 

8teamengines,M'Co- 

nochie  and  Claude's  patent  im- 
provements, 289,  313;  Reming- 
ton's patent,  548,  612;  W.  B. 
Johnson's  patent  improvements, 
625 

Lodging,  (model)  houses  for  the 
working  classes,  letter  to  Lord 
Ashley  on,  64 

Logic,  fragment  on,  by  James 
Cockle,  Esq.,  M.A.,  79 

,  Boole's  theory  of  the  ma- 
thematical basis  of,  254 

Logical  falsehoods,  mechanical 
truths,  400,  422 

London  fires,  Mr.  Baddeley's  re- 
port on,  for  1847,  101 

London  drainage  plan,  639 

Looped  fabrics,  Mowbray's  patent 
improvements  in,  646 

Longitude,  Report  of  the  Ameri- 
can Superintendent  of  th?  Coast 
Survey,  on  the  employment  of 
the  electro-magnetic  telegraph, 
to  determine  the  differences  of, 
274 

Looms,  Smith's  patent  improve- 
ments in,  501 

Lover,  Professor;  galvanic  blast- 
ing. 415 

Lowe's  patent  improvements  in  the 
manufacture  of  copper,  S5 

MacgrefTor,  J.  Esq.  ;  Captain 
Spike's  mode  of  raising  sunken 
vessels.  17  -,  Mr.  Bagg's  lectures 
on  electricity,  84 

Madigan  and  Haddan's  patent 
railway  wheels,  391 

Magneto  plating,  21 

Maltby  and  Webb's  patent  im- 
provements in  distiUaiion,  18 

Mansell's  patent  improvements 
in  railway  and  common  road 
vehicles,  571 

Mansfield's,  Mr.  C.  P.,  patent  im- 
provements in  the  manufacture 
and  purification  of  spirituous 
substances  and  oils,  and  in  the 
applicatiuu  thereof  to  lighting, 
4J 

Manure,  liquid  cart,  Crobkill's 
improved,  249,  307 

,  distribution, Coode's 

patent  system  of,  369 

,      Richardson's    patent 

improvements  in  the  manufac- 
ture of,  647;  Rogers's  ditto, 
572 

Manuring  machine,  Hartes'  pa- 
tent. 452 

Marine  glue,  188 

Mathematical  periodicals.  Contri- 
butions to  the  history  of,  5,  203, 
303,  367,  437,  523 

,  recreations  simpli- 
fied. 462,  495 

Materials,  on  the  strength  of, 
639 

Mats,  Barsham's  patent  improve- 
ments in,  .'i7o 

Maudsiay'b  patent  sclf-aclingtteam 
propeller,  and  Archiiiici'.c.iu  fur- 
nace boiler,  241 
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Mathematicians  of  the  19th  cen- 
tury, challenge  to,  639 

M'Conochie  and  Claude's  patent 
locomotive  engine,  289,  313 

M*Cormac.  H.,  Esq.,  M.D. ;  on  the 
effect  of  superincumbent  pres- 
sure, as  regards  the  question 
whether  »ea  walls  should  be 
sloping  or  vertical,  9 ;  fast  print- 
ing press,  271 ;  improvements 
in  trenails  and  caulking,  306  ; 
hookah  system  of  ventilation, 
307 ;  harbour  of  refuge  for  Ire- 
land, 436 

Measures,  decimal,  Arthur's,  35 

,   liquid,   Bird's    patent, 

159  ;   Haigh's  patent,  475 

Meat  screen,  Hussey's  portable, 
222 

Mechanical  truths,  logical  false- 
hoods, 400,  422 

principles  of  building, 

rigging,  and  equipping  ships, 
582 

Mechanics,  aid  rendered  by,  to  agri- 
culture, 94 

,  Roberts's  new  element 

in,  18(3,  255 

Medals,  how  to  obtain  prints  fiuro, 
132 

Menattrite  locomotion,  Miller's  pa- 
tent system  of,  599 

Merthyr  T}dvil,  remarkable  acci- 
dent to  a  blast  furnace  at,  447, 
466 

Metallic  steam-tight  packing,  Da- 
vies's  patent,  433,  451,  457,  4m, 
516 

Metals,  Th!>mas  and  Delisse's  li- 
quid for  cleansing,  481 ;  the  spe- 
cification, 533 

,  Capper's  patent  improve- 
ment in  the  manufacture  of, 
597 ;  Hunt's  patent  improve- 
ments in  manufacturing,  599; 
Hunt's  patent  improvements  in 
obtaining,  646 

Metal  tubes,  Taylor's  patent  im- 
provements in,  !i'25 

plates,  Turton's  patent  im- 
provements in  bending  into  car- 
riage springs,  570 

Mines,  coal,  Mr.  Guiuey's  plan  for 
the  ventilation  of,  633 

Mill,  roller,  Stanley's,  601 ;  farmers 
and  graziers'  portable.  Reming- 
ton and  Whitton's,  608 

Miller's  patent  system  of  menat- 
trite locomotion,  .599 

Milne,  Mr.  8.  B. ;  Deane.  Dray  and 
Deane's  cesspool  cleanser,  185, 
307 

Milk,  Louis's  patent  method  of 
solidifying,  525 

Minerals,  Capper's  patent  method 
of  preparing  and  cleansing,  596 

Mining,  quicksilver  superseded 
in,  118 

Minus  and  plus,  on  the  signs  of, 
417,58%  611 

McLardy  and  Lewis,  patent  im- 
provements in  spinning,  475 

Model  prison  at  rentouville,  sys- 
tem of  warming  and  ventilating 
adopted  nt.  2^,  62 

lodging   houses    for     the 

working;  classes,  letter  to  Lord 
Ashley  on,  54 

Money,  decimal,  Arthut's,  35 

Morse's,  Professor,  claims  to  the 
electro  magnetic  telegraph,  340 

Morewood,  J.  J.,  Esq. ;  Great  Lon- 
don clrainnRe  plan,  639 


Mosely,  Profesaor ;  investigation  of 
the  pressure  of  the  earth  against 
revetement  walls,  4G6,  52i 

Motive  power;  employment  of 
electro-magnetism,  186;  Price's 
patent  improvements  in  obtaiu- 
mg  and  applying,  500  ;  Darlu'a 
patent  improvements  in  obtain- 
ing, 597 

Mowbray's  patent  improvements 
in  looped  fabiics,  646 

Moy,  Mr.  T.  ;  mode  of  regulating 
the  supply  of  water  to  steam- 
boilers,  397,  451,  465 

M'Sweeny,  Dr.,  on  the  ventilation 
of  ships,  606 

Murdoch,  James,  Esq.,  C.E. ;  Ro- 
berts's new  element  in  mecha- 
nics, 255 

Murphy,  the  mathematician,  bio- 
graphical notice  of,  297,  354 

Murray,  Professor,  on  Staite's 
electric  light,  522 

Muscular  action;  Mr.  Eraser's  elec- 
tro motive  engine,  constructed 
on  the  supposed  principle*  of, 
299,  371 


Naphthn,  406 

Nasmyth,  Mr.  J.,  on  the  cutting 
properties  of  coke,  268 

National  Assembly  of  France,  how 
the  voting  in  it  is  proposed  to  be 
effected,  165 

Navigation,  steam, on  the  Caspian, 
118 

Neptune,  the  planet,  329,  358, 
381 

Newark  cottage-range,  Nichol- 
son's, 73 

Newton's  improvements  in  au- 
gers, 142 

Niagara,  suspension-bridge,  332 

Nicholson's  Newark  cottage  range, 
73 

Non-recoil  principle  of  mounting 
ordnance,  634 

Norniunville's  patent  improve- 
ments in  the  axle  boxes  of  rail- 
way carriages,  463,  645 

Numbers,  the  higher  powers  of, 
on  the  idea  of  form  attached  to, 
200.  244 

Nuii.ber  and  form,  relation  be- 
tween, 326,  337 


Ocean,  arctic,  temperature  of,  187 

Qils,  Mr.  C.  P.  Mantfidd'b  patent 
improvements  in  the  manufac- 
ture and  purification  of,  43 

Ordnance,  on  mounting  on  the 
non-rt'coil  principle,  634 

Ores,  alloys  of,  new  method  of  ex- 
tracting gold  from,  489 

copper.  Penny's  patent  im- 
provements in  obtaining  copper 
from,  549 

Organic  matters  in  aqueous  solu- 
tions, test  for,  498 

Orsi's  patent  improvements  in 
artificial  stone,  cements,  orna- 
mental tiles,  bricks  and  quarries, 
.108 

Qj-hurn's  steam  plough,  498 

Oval  of  live  centres,  on  the  con- 
struction of,  424 

Oxalic  acid,  I>aming's  patent  im- 
provements in,  475 

Oxide  of  zinc,  Rochaz's  patent  im- 
provcmei)t8  in  the  manufacture 
of,  286 


P»ckiog,   metallic   iteani     Ugia, 

Baries's  patent,  433,  451,  457, 

481.  516 
Painting,  electro,    Dr.  Branson's 

mode  of,  41 
Papier  inacb6,  Brindley's  patent 

improvementa,  in  5/3 
Paratmlic     propeller,    Hodg»on'«, 

in  Holland,  130 
Parliament;  the  bouses  of,  175 
PaAseogers  time  signal  for  ^'ail- 

way  stations,  21 
Patent  law  cases  (English) :    The 

vood    paving   patents  —  Hulse 

and  others  r.  Esdale  and  others, 

JO;  sawing  machinery,  Crown  v. 

Smith,  590 
Patent  Laws — New  act  for  reform 

of   Petty  Bag   and   enrolment 

offices,    260       Supplement    to 

Webster's  Law  and  Practice  of 

Letters      Patent      for    Inven- 
tions   (Review),    333:    French, 

454 
Patents— New  English,  22,  46,  70, 

94.  lis.  142,  166,  191,  215,  238, 

263,  287.  311,  335,  359,  383,  407, 

431,  455,  479,  503,  526,  550,  574, 

6C0,  622,  647 
recent  American,  31, 142, 

453,476 
Paul's  patent  excavator,  823 
Pa)'ne'spatent  process  of  rendering 

wood  fireproof,  140 
Peat  fuel,  Rogers's  patent,  572 
Penny's  patent  improvements  in 

obtaining  cupper   from   copper 

ores,  549 
Pentonvllle  Model  Prison,  system 

of    warming    and    ventilating 

adopted  at.  25,  62 
Periodicals,  Mathematical,  contri- 
butions to  tbe  history  of,  5,  203, 

303,  369,  437,  523 
Petty  Bag  Office,  new  Act  for  the 

reform  of,  260 
Philosophy,  Natural,  Tomlinson's 

treatise  on  (review),  567 

and  poverty,  602 

Photographic  (coloured)  image  of 

the  solar  spectrum,  213 
Piers    and   breakwaters,   Bruce*^ 

patent  method  of  constructing, 

97 
Fipe,    water   gauge,     Lapointe's, 

320 
Rontree  and   Brown's 

union  screw  joint  for,  465 

glass,  450,  546 

Piston  %'alve,  Hutchinson's,  493 
Pitter,  J.  Esq.;  mechanical  truths, 

logical  falsehoods,  400 
Planet  Neptune.  329,  358,  381 
Plates,  metal,  Turton's  patent  im- 
provements in  bending  into  car 

riage  springs,  570 
Platform   weighing  machine,  Al- 

llott's  patent,  409 
Plough,  steam,  Osborne's,  408 
Plus  and  minus,  on  the  signs  of, 

417,589,611 
Plymouth  breakwater,  342 
Pneumatic    springs    for   railroad 

cars,  Levrb's  improvement  in, 

31 
Poncclet.  Piobcrt,  and  Morin's  re- 

ptjft  on  Lapointe's  \Yater  gauge 

pipe,  320 
Poole's  patent   improvements  in 

propelling,  547 
Population,  problem  respecting  the 

law  of,  588 


INDEX. 

Portland  cement,  tbe  new,  S25 
Portsmouth     dockyard,     floatlrig 

caissoongale  in,  441 
Potato  disease,  284 
Power,   motive;    employment  of 

electro     magnetism    as,     186 ; 

Price's  patent  improvements  in 

obtaining    and    applying,    500; 

Darlu's  patent  improvements  in 

obtaining,  547 
Preserving      animal      products, 

Louis's  patent,  525 
Press,  another  step  in  the  progress 

of  the,  190 
,  printing,    fast  American, 

193 
of  English 

origin,  237,  271 
hand,  Harrild  and 

Son's,  468 


of  the  ••  Times" 
and  "  Dispatch,"  644 

Pressure  of  the  earth  against  re- 
vctement  walls,  Investigation  of, 
466.  524 

Price's  patent  improvements  in  ob- 
taining and  applying  motive 
power,  500 

Printing  press,  fast  American,  193 
,  of  English 


origin,  237,271 

•  hand. 


Son's,  468 


Harrild  and 


■  of  the  •!  Times" 
and  "  Dispatch,"  644 

carpets.    Wood's   patent 

improvements  in,  550 

Prints,  how  to  obtain  from  seals, 
coins,  or  medals,  132 

Prison,  model,  at  Pentonville,  sys- 
tem of  warming  and  ventilating 
adopted  at,  25,  62 

Prizes  and  medals  awarded  for 
agricultural  implements  at  the 
Royal  Agricultural  Society's  ex- 
hibition at  York,  69 

Professorships,  the  Gresham,  38, 
64,  89,  114,  122,  166,  190,  211 

Propeller,  Hodgson's,  parabolic,  in 
Holland,  130 

quarter.  Captain  Carpen- 
ter's, 222 

self-acting  stern,  Mauds- 
lay's  patent,  241 

Bcale's   patent    "  bird's 

wing,"  599 

Propelling,  Selligue's  patent  im- 
provements in,  472 

• ,  Poole's  patent  im- 
provements in,  547 

Protest,  Sir  Howard  Douclaa's, 
368,427,469,515 

Pump,  portable,  Deane,  Dray,  and 
Deane's,75,  118 

,  fountain,  Shalder's,  559 

,  engine,  Gossage's,  560 


Quarries,  ornamental,  Orsi's  patent 
improvements  in,  308 

Quarter  propellers,  Captain  Car- 
penter's, 222 

Quicksilver  superseded  in  mining, 
118 


R&dley,  Mr.  W..  C.E.  (  inquiries 
m  to  the  remarkable  accident  at 
the  blast  furnace,  Mertbyr  Tyd- 
vil,  466 


Railroad  cars,  Lewis's  improve- 
ment in  pneumatic  springs  tor, 
31 

Rail  straightening  machine, 
Dodd's,  12 

,  under  lap  jointed,  Gordon's 

patent,  420 

Railways :  passenger  time  signal, 
21  ;  chair-pin  pressing  machine, 
Harrison's,  32  ;Sparks'8  dispatch 
and  cash- box,  81 ;  Kane's  wheels, 
141;  Forsyth's  patent,  390; 
Green  and  Newman's  patent 
method  of  attaching  tyres,  391; 
Madigan  and  Haddan's  patent, 
391 ;  Gardner's,  476  :  Attwoods, 
477;  Whitney's,  478,  Lathrop's 
corrugated  wheels,  663—573 ; 
cheap,  for  India,  250 ;  extinction 
of  flres  in  trains,  342 ;  Cunning- 
ham and  Carter's  patent  signal 
apparatus,  348;  carriages  and 
wagons,  Henson's  patent,  385 ; 
Normanville's  patent,453 ;  Hard- 
ing's; safety  additions,  .'•34 ;  Tur- 
ton's patent  improvements  in 
bending  metal  plates  into 
springs,  570;  Mansell's  patent, 
5/1  ;  rival  claims  of  W.  James 
and  G.  Stephenson,  401—500; 
"  Pioneer,"  death,  and  claim# 
of  Thomas  Gray  to  the  title  of, 
404  ;  Gordon's  patent  improve- 
ments in, 420,  474;  elements  of 
rating  concisely  stated,  438; 
Grout's  brakes,  476 ;  application 
of  electric  light,  523 ;  for  moun- 
tainous districts,  612 

Range,  cottage,  Nicholson's,  New- 
ark, 73 

Rathen's,  Baron  von,  com  • 
pressed  air  locomotive,  61;  first 
trial  of  on  common  roads,  165, 
186 

Rating,  railway,  elements  of  con- 
cisely stated,  438 

Razor  blade,  Thoinhill's,  180 

Recreations,  mathematical,  sim- 
plified, 462.  498 

Reform,  at  Cambridge,  449,  485 

nefuge  Harbour,  Dover,  and  Sir 
Simuel  Bentham's  mode  of  con- 
structing se.vwalls,  33 

,  plans  for 

the  improvement  of,  344 

,  for  Ireland,  436 


Registered  designs  for  articles  of 
utility,  22,  -16,  71,  94,  119,  143, 
167,  191,215,  238,  263,287,311, 
335,  359,  383,  407.  430,  455,  479, 
603.  527,  551,  574,  COO,  623, 
647 

Regulators,  steam  boiler,  Alliott's 
patent,  337  ;  Baddeley's  and 
Moy '8,397,451,465 

Reid's  patent  gutta  percha  electric 
insulators,  339 

Remmington's,  Mr.  J.  R.,  patent 
improvements  in  roasting  coffee, 
31 

New  bridge  for  Earl 


Talbot,     at     Shirley  wich,    133, 
161 

and  Whitton's  far- 


mers and  graziers'  portable  mill, 

60S 
^  Mr.  George,  patent 

improvements  in  steam  engines, 

548.612 
Revetement  walls,  pressure  of  the 

earth  against,  investigation  of, 

466,  524 


VIU 

Riclianlson'i  patent  improTementa 
in  the  manufacture  of  manurea, 
547 

Rigging  shipi,  mechanical  prin- 
ciples of,  582 

Rishton's  vinery  flrame,  6 

Roberta't  new  element  in  mecha- 
nics, 186.  255 

Robertson's  patent  improvements 
in  the  manufacture  of  textile 
fiibrics,  93 

Rochaz's  patent  Improvements  in 
the  manufacture  of  oxide  of 
zinc,  286 

Rock,  Mr.  J.,Jun.;  mechanical 
truths,  logical  falsehooda,  422 

Rogers'a  patent  peat  lUel  and  ma- 
nure, 572 

Roller,  eccentric,  Mr.  W.  B.  John- 
son's, S5 

,  mm,  Stanley's,  601 

Rontree  and  Brown's  screw  union 
Joint  for  water-pipes,  465 

Roose  and  Haden^s  patent  im- 
provementa  in  tubing,  622 

Rope,  wire,  enormous,  190 

Rowan's  fluctuating  steam-engine 
slider,  373 

Royal  Society,  the,  507;  its  de- 
Iknlters,  602 

Russell,  Mr.  J.  Scott ;  lecture  on 
the  wave  principle  in  ship- 
building, 11 ;  progress  of  ' 
ship  building,  210 


Saccharometer,  Jennings's,  258 

Sackholders,  Cooch's  patent  im- 
provements in,  524 

Safety  gun-lock,  466, 515 

— ,  valve,  improved,  513 

— ,  Cole's  patent,  529 

Salt  water  and  fresh,  215 

Baiter's  patent  water-diatributiag 
cart  and  self-acting  drain-flusli- 1 
ing  apparatus,  505,  540  , 

Balls,  Crane  and  Jullion'a  patent 
improvementa  in  the  manufac-  ' 
ture  of,  42  \ 

— — ,  Hunt's  patent  improvementa 
in  manufacturing,  599 

Sanitary  reform  v.  the  inaanity  of 
science,  160 

,  measurea,    413,    444, 

609 

Sankey,  W.  H.  V.,  Esq.,  C.  E. ; 
railwaya  for  mountainous  dia- 
tricU,  617 

Sargent'a  improvementa  iu  wool- 
combing,  142 

Sawing,  circular,  experiment  In, 
18 

— ,  wood,  Barber'a  patent  im- 
provements in,  571 

,  machinery,  CroTrn 
v.  Smith  (patent  law  case,) 
590 

,  milla.  Note  on  Sir  S.  Ben 

tham'a    introduction    of    into 
England,  591 

Screen,  meat,  Hufsey'a  portable, 
222 

Screw,  the,  190 

,  cutting  machine,  new,  21 

,  union  Joint  for  water  pipes, 

Rontree  and  Brown's,  465 

Screws,  wood,  Wipple's  improve- 
ments in  cutting  the  threads  on, 

Sculpture,  method  of  bringing  out 

in  alabaster,  SO 
tJca,  the,  motion  of,  Hi 


INDEX. 

Sea  walls,  should  they  be  sloping 
or  vertical?  76,  129,  136,  154, 
181,  196,  201,  233,  254,  282,  286, 
328,  342,  368,  399,  426.  445, 469, 
515,  537.  559,  586 ;  on  the  eflfecta 
of  superincumbent  pressure,  9 ; 
Sir  S.  Bentham's  mode  of  con- 
structing, 33;  Mr.  Robert  Ste- 
phenson^s  opinion,  137;  new 
form  of  constructing,  253;  at 
Sheemess  dockyard,  278 ;  collar 
tend  uses  to  which  they  may  be 
applied,  461 ;  Sir  Howard  Doug- 
lasS  protest,  368,  427,  469,  515, 
537 

Beaton's  patent  improvements  in 
closing  tubes,  and  in  preventing 
and  removing  incrustations  in 
boUers,  549 

Seliigue's  patent  improvements  in 
propelling,  472 

Sewers,  trapping  and  ventilating 
of,  413 

Shalder's  fountain-pump,  559 

Sharp,  Mr.  W. ;  design  for  a  ro- 
tary steam-engine,  37;  construc- 
tion of  sea-walls,  129 

Shears,  prodigious  pair  of,  190 

Sheep-washing,  Dr.  Alban's  new 
mode  of,  179 

Sheemess  dockyard,  the  sea-walls 
at.  278 

Shells,  concussion,  190 

,  firing  by  electricity,  298 

Ship-buliding,  wave  principle  in, 
II 

,  steam,  progress  of, 

210 

— ,  employment  of  iron 

in,  359 

Ships'  bottoms,  coating  of,  214 

,  mechanical  principle  of  build- 
ing, rigging,  and  equipping,  582 

ventilation  of,  606 

Shirley wich,  new  bridge  at,  for 
Earl  Talbot,  by  Mr.  J.  R.  Rem- 
ington, 133.  16  i 

Show-carda,  Stocker's  patent,  474 

Sbuldam's,  (Commander.  R.N.), 
improved  diving-bell,  219 

Signal,  time,  public  passenger,  for 
rniiway  stations,  21 

apparatus,^  railway,  Cun- 


ningham  and    Carter's  patent, 
348 
Si.<;ns,  plus  and  minus,  417 
Silk,  Foot's  patent  improvements 

in  making  skeins  of,  597 
Slider,     steam-engine,    Rowau'a 

fluctuating,  373 
Sloggett,  W.  Esq.,  on  deviation  of 
falling  bodies  from  the  perpen- 
dicular, 13 
Sluice-gates,  long  hinges  for,  178 

,  self-acting,  86,  237 

Smith,  T.  Esq.  C.E. ;  on  self-acting 
sluices,  86,  237  ;  on  sea-walls, 
155,  181,  201,  282,  286.  399;  on 
th^  construction  of  the  oval  of 
five  ccntrea,  424 
Smiths'  portable  forge.  Brown  and 
Redpath's,  94 

Mark,    patent   improve- 


menta in  looma,  501 

Society,  Royal,  the,  607;  its  de- 
faulters, 602 

Socket-Joints,  vulcanised  India- 
rubber,  612 

Solar  spectrum,  the  coloured  pho- 
tographic image  of,  213 

Solidifying  milk,  Louis'a  patent 
metliod  of,  525 


Solomons  and  Axulay's  potent  im- 
provements in  the  mannfartnie 
of  gas,  tar,  charcoal,  and  aclda. 

Solutions,  aqueous,  test  for  eiganic 

matters  in,  498 
Sound,  diffusion  of,  218,  268,  447 
Sowing-machines,  Hartes*  patent. 

Spark-extinguisher,  GIbion'a,  477 

Sparke's  railway  despatch  and 
cash-box,  81 

Speaking-trumpet,  210 

Spectrum,  aolar,  the  coloured  pho- 
tographic image  on  the,  213 

Spike's,  Captain,  mode  of  raising 
sunken  vessels,  17 

Spinning,  M'Lardy  and  Lewfs'a 
patent  improvements  In,  475 

Spirituous  substances,  Mr.  C.  P. 
Mansfleld's  patent  improve- 
ments in  the  manufhcture  and 
purification  of,  43 

Spontaneoua  combustion,  21 

Spring  holdfaat  for  window  saahes, 
Tibbet'a,  80 

Springs,  pneumatic,  for  railroad 
cars,  Lewis's  improvement  in,  31 

,  Turton's  patent  improve- 
ments in  the  manu&cture  of,570 

Stack  protector.  White's,  272 

Suite's  electric  light,  382, 522, 546, 
611 

SUnley's  roller-mill,  001 

Steam-boilers:     Dr.  Alban's    im- 

? roved,  49;  Howe's  water-gauge, 
5;  Earl  of  Dundonald^a  pa- 
tent improvement!!,  183;  Al- 
liott's  patent  apparatus  for 
regulating  the  working  of,  337; 
mode  of  regulating  the  supply  of 
water  to,  397,  451 ;  Valentine's 
improvements  in,  453;  Badde- 
ley  and  Moy's  regulators,  465; 
incrustations  in,  475;  Beaton's 
patent  improvements  for  pre- 
venting and  removing  incrusta- 
tions, 549;  Beale's  patent  me- 
thod of  preventing  incrustations, 
599 
Steam-engines,  Humphry's  patent 
improvements,  36  ;  Sharp's  ro- 
tary, 37;  Bourne's  strictures 
on  the  Cornish  engine,  135; 
Dunham's  expansion-Joint  for, 
142;  Galvani's  improvementa, 
142;  M'Conochie  and  Claude'a 
patent  locomotive,  289,  313; 
Tredgold's  Treatise,  333 ;  Cole's 
patent  high-pressure  and  expan- 
sion double  cylinder  twam,  361, 
and  patent  safety-valve,  529 ; 
Rowan  fioctnating  slider,  373; 
Davles's  patent  rotary,  433,  451, 
457,  481,  616;  Baldwin's  loco- 
motive. 454 ;  Report  of  the 
Franklin  Institute  on  the  ex- 
plosion of  a  stationary  en- 
gine, 470 ;  Remington's  patent 
improvements,  548,  612;  Dr. 
Laidner's  Treatise  on  (review), 
566  ;  Want  and  Vernum'a  patent 
oscillating,  577;  Beale's  patent 
rotary,  599;  Johnson's  patent 
locomotive,  625 

-,  eflfteta  of,  meteoro- 


logically considered,  284 
Steam  hammer,  Condie'a  patent, 

330 

plough,  Oaborn's,  498 

ship  building,  progress  of, 

210 


Stesm,  tight   packing,   metallic, 
DaTies's  patent,  433,  451,  457, 
4S1 
— ' "      Talvea,  Grame'i  Improve- 
ment in,  142 

,  Stevena'<,  478 

,  fplston,  Hutchin- 

aon'a,  496 

— ,  Gregory's,  518 
Steam   vetsels,   speed    of,    with 
-    English  made  engines,  190 

"  ,  "Auckland," 451 

1  "  Scotia,"  100 

,  "  Vladimir,"  357 

Sreel,  iron,  and  sheet  Iron,  method 

of  welding,  SO 
Stephenson,  MifGcorge,  death  of, 
190 

■,  and  Mr.  William 

James,  rival  claims  of,  401,  500 
.  Mr.  Robert,  on  ver- 


tical sra  walls.  137 
Sterenson's,    Mr.  T., experiments 

on    the  lateral  force  of  waves, 

538 
Stern  propeller,  self-acting,  Maads- 

lay's  patent,  241 
Stevens  s  steam-engine  valves,  478 
Stocker's   patent   time    teachers, 

boxes,  and  show  cards,  474 
Stoilhefg,  cine  works  at,  559 
Stooe  bnlwarks,  elasticity  of,  612 
Storing  timber,  by  Sir  S.  Bentham, 

531 
Stiengtli  of  materials,  639 
Studies,  geometrical  and  algebrai- 
cal, 628 
Sunken  vesse1s,Capt.  Spike's  mode 

of  raising,  17 
Sold  equations,  congeneric.    By 

Professor  Young,  462 
Survey,  general  of  the  kingdom, 

auggestions  subsidiary  to,  448 
Suspension  bridge,  Niagara,  332 
footbridge,  Mr.  Dredge's, 

S50 
Swansea,  the  British  Association 

at.  186 
Syntbelic  division,  111 
Syphon,  Doaglass',  476 

Tar,  Solomons  and  Azulay's  patent 

improvements  in,  547 
Taylor's  patent  improvements  in 

metal  tubes,  525 
Telegraph.     (See     Electro-Tele- 

Telakouphanon,  or  speaking  trum- 
pet. 210 

Telescopes,  621 

Temperature  of  the  Arctic  ocean, 
167 

Teat  for  organic  matters  in  aqueous 
solutions,  49S 

Textile  fabrics,  Robertson's  patent 
improvements  in  the  manufac- 
ture of,  93 

Thomas  and  Dellisse's  liquid  for 
cleansing  metals,  454;  the  spe- 
cification, 583 

Tlunnson,  J.  J.,  Jun.,  Esq.,  on  the 
strength  of  materials,  639 

Threads, Whipple's  improvements 
in  cuttings  on  wood  screws,  454 

ThomhiU's  rasor  blade.  180 

Ttbbit's  spring  holdfast  for  window 
sashes,  80 

Tiles,  omamental,Orsi'8  patent  im- 
provements in,  308 

Timber,  Sir  Samuel  Bentbam,  on 
the  storing  of,  531 

Time-signal,  passengers,  for  rail- 
wny  stations,  21 


INDEX. 

I  Time  tearhsri,  Stocker's  patent, 
I     474 

"Times'"  monster  press, 644 

Tomliuiton's    treatise   on  natural 
philosophy  (review),  567 

Tottie's  patent  improvements  in 
distillation,  182 

Trap,   self-acting   effluvia,    Bun- 
uett's,  441 

Trapping  aud  ventilating  of  sewers, 
413 

Travers's  patent  improvement  in 
cutting  cork,  142 

Tredgold.    on    the   steam-engine 
(review),  333 

Trenails,  improvements  suggested 
in,  306 

Trumpet,  speaking,  210 

Trussing    girders,    Dredge's    im- 
proved mode  of,  112 

Tubes,  welded  lap  iron,  Cutler's 
patent,  54 

,  metal,  Taylor's  patent,  525 

■       ,  Seaton's  patent  im- 
provements in  closing,  549 

Roose  and  Haden's 


patent  improvements  in,  612 

,  glass,  546 

Tubular  bridges,  the  inventor  of, 
21 

Turton's  patent  improvements  in 
bending  metal  plates  into  car- 
riage springs,  570 

Tyler's  water  closet,  609 

Tyres,  Green  and  Newman's  pa- 
tent method  of  attaching,  to  rail- 1 
way  wheels,  391 

Union  screw  joint  for  water  pipes, ; 
Rontree  and  Brown's,  465  i 

Ure,  Dr.;  maladministration  of 
the  customs,  and  Jennings  sac- 
charometer,  258 

Utility,  articles  of.  registered  de- 
signs for,  22,  46,  71,  94, 119, 143,  > 
167,  191,  215.  238,  262,  287,  311,  ; 
335,  359,  3S3,  407,  430,  455,  479, 
503,527,551,574,600,623,647    { 

Valentine's  improvements  In  steam 

boilers,  453 
Valves,  steam,  Grames',  142 

,  Stevens's,  478  | 

•,  piston,       Hutchin- 


son's, 493 


-,  Gregory's,  513 

-,  Coles's  patent  safety, 


529 
,   hydraulic,    Harvey   and 

West's,  187 
of  Walker's  hydraulic  en- 
gine, 234 
Vehicles,    railway  and    common 

road,  Mansell's  patent,  571 
Venetian  glass  weights,  42 
Vessels,  sunken,  CapUin  Spike's 

mode  of  raising,  17 
,  Sir    Samuel    Bentham 

on  the  means  of  fastening  the 

component  parts   of,  together, 

150,  171 
Ventilating  and  warming  system 

adopted  at  the   model   prison, 

Pentotiville,  25, 62 

-,  the  Hookah  system  of, 


307 


'^— ,  ships,  606 
-— ,  coal  mines,  Mr.  Gur- 


ney's  plan  for,  633 
Vinery  frame,  Rishton's,  8 
*' Vladimir"  Russian  steam  fMgate, 

357 


IX 

Vou  Rathen's  compressed  air  loco- 
motive, 61;  fir«t  trial  of,  on 
common  roads,  IG5,  186 

Votes,  Chamberlain's  patent  appa- 
ratus for  recording,  at  elections, 
598 

Voting  in  the  National  Assembly 
in  France,  how  it  is  proposed  to 
be  managed,  165 

Vulcanized  India  rubber  socket 
Joints,  617 

Wagons,  railway,  Henson's  pa- 
tent, 3S5 

Walker's  patent  hydraulic  engine, 
54,  145,  2S3 

patent  improvements  in 

hat-bands,  f  46 

Wallace'*,  Miss,  patent  improve- 
ments in  the  decorative  arts,  224 

Wall  revetement,  pressure  of  the 
earth  against,  investigation  of, 
466,  524 

,  sea,  should  they  be  sloping 

or  vertical?  76.  129,  188.  154, 
181,  196,  201,  233,  254.  282,  286, 
528,  342,  368,  399,  426.  445,  469, 
515,  5.S7,  5i')9,  588 ;  on  the  eliects 
of  superincumbent  pressure,  9 ; 
Sir  S.  Bentham's  mode  of 
constructing,  8:? ;  Mr.  Robert 
Stephenson's  opinion,  137;  new 
form  of  constructing,  253;  at 
Shecrness  dockyard,  278;  Sir 
Howard  Douglas's  Protest,  3uS, 
427,  469,  515,  537;  collateral 
uses  to  wliich  they  may  be  ap- 
plied, 461 

Want  and  Vernum's  patent  oscil- 
lating steam  engine,  577 

Warming  and  ventilating  system 
at  the  model  prison,  Pentonville, 
25,62 

Water  gauge,  steam-boiler,  Howe'ij, 
75 

,  on  the  application  of,  to  dif- 
ferent kinds  of  fuel,  140 

,  salt  and  fresh,  215 

,  gauge  pipe,  Lepointe's,  320 

,  mode  of  regulating  the  sup- 
ply of,  to  steam  boilers,  3U7,  4.')  I 

pipes,  Rontree  and  Brown's 

union  screw  joint  for,  465 

wheel.  Boy  den's,  476 

pressure  engine,  Armstrong's 

patent,  501 

distributing  cart,  Salter's  pa- 
tent, 505 

c'oset,  Tyler's,  609 

Watson  and  Cart's  patent  improve- 
ments in  the  manufacture  of  gas, 
179 

Wave  principle  in  ship  building, 
by  Mr.  Scott  Russell,  11 

Waves,  Mr.  Stevenson's  experi- 
ments on  the  lateral  force  of,  by 
Mr.  Dredge,  538,  613 

Weale's  Rudimentary  Treatises  on 
the  arts  and  sciences ;  Dr.  Lard- 
ner's  steam  -engine ;  Tomlinsou's 
Natural  Philosophy ;  Leeds's 
Architecture,  566 

Weaving  carpets,  Wood's  patent 
improvements  in,  550 

Webb  and  Maltby's  patent  im- 
provements in  distillation,  18 

Webster's  "  Law  and  Practice  of 
Letters  Patent  for  Inventions," 
Supplement  to  (review)  3'J3j 

Weighing  machine  platform,  Al- 
liott's  patent,  409 

Weights,  decimal,  Arthur's,  35 
Vcnct»an  j;la»s,  42 


Welding  iron,  steel,  and  iheet- 

iron,  SO 
Westhead's  patent  fur  fabrics,  598 
Westou  Supennare  Pier  Companx 
and  Mr.  Dredge,  561 

Wheels ,  railway ;  Kane's  im- 
provement,  142;  Forsyth's  pa- 
tent, S90 ;  Green  and  Newman's 
patentmethod  of  attaching  tyres, 
!i9l ;  Madigan  and  Uaddan's  pa- 
tent, 391;  Gardner's,  476;  Att- 
twood's,  477;  Whitney's,  478; 
Lathrop's  patent  corrugated,  563 
673 

-,  water,  Boyden's,  476 

Whipple  's  improvements  in  cut- 
ting the  threads  on  wood  screws, 
454 

Whishaw,  Francis,  Esq..;  manu- 
factures of  gutta  percha,  209; 
telakouphanon,  or  speaking- 
tnunper,  210;  application  of 
gutta  percha  to  electric  insula- 1 
tlon,  309  ' 

White,  J.  Esq.,  C.E. ;  experiments  , 
in  circular  sawing,  18  ' 

,  method  of  I 

cutting  drains  for  laying  pipes  , 
or  tiles,  276 

stack  protector,  272  | 

Whitney's  railway  wheels,  478 


INDEX. 

Wicksteed  and  Aitkin's  report  on 
the  vulcanized  India-rubber 
socket  joints,  617 

Wilkinson,  Thomas,  Esq. ;  contri- 
butions to  the  history  of  mathe- 
matical periodicals.  5,  203,  303, 
367,437, 523  :  synthetic  division, 
111;  geometrical  proposition 
and  demonstration,  137;  memoir 
of  John  Butterworth,  377 ;  on  i 
the  signs  plus  and  minus,  611      I 

Wind-guaids,  Day's  improved,  217  , 

Window-sashes,  Tibbet's  spring 
holdfasts  for,  80 

Wire  rope,  enormous,  190  ! 

,  coating  of  with  gutta  percha,  , 

272,    309,  310,    339,    380,    398,  ! 
406 

Witty,  Mr.  Richard,  death  of,  ' 
190  i 

Wood  paving  patents,  Hulse  and  | 
others  v.  Esdale  and  others,  ' 
patent  law  case,  20 

,  Payne's  process  of  rendering  I 

fire-proof,  140  I 

,  sawing,  Barber's  patent  for, 

571  ; 

sawing  machinery.  Crown  v. 

Smith,  patent  law  case,  590  , 

Wood's,  Mr.  Joseph,  chronometrlc 

governor,  118 


Wood's,  W.,  patent  imnroTement« 
in  weaving  and  printing  carpets, 
550 

Wool-combing,  Sargent's  improve- 
ment in,  142 

WooUgar,  J.  W.,  Esq.,  F.R.S.A.; 
elements  of  railway  rating  con- 
cisely stated,  438 

Working  classes,  model  lodging- 
houses  for,  letter  to  Lord  Ashley 
on,  54 

Wrighton's  patent  axle-box,  645 

Yams,  cotton,  Hague  and  Frith's 
patent  improvements  in  twisting 
and  doubling,  649 

Young,  Professor,  on  some  pro- 
perties of  binomial  co-efficients, 
270 ;  theorem  of  Leibnitz,  324 ; 
congeneric  surd  equations,  46S ; 
problem  respecting  the  law  of 
population,  588 

Yule,  Lieut.-Col;  R.  £.,  on  break- 
waters composed  of  vertical 
floats,  1 

Zinc,  oxide  of,  Rochaz's  patent 
improvements  in  the  manufac- 
ture of,  286 

,  Works  at  Slollberg,  559 

ZoUickoffer's  improvements  in 
tauuing  leatlicr,  454 


ERRATA. 

Page  819,  col.  1,  line  48,  for  '  is  not  free,  read  '  is  yet  free.' 
337,  col.  1,  line  18,  for  '  exploded  '  read  '  explored.' 
393,  col.  2,  line  9,  for  '  O '  read  '  O  .' 

3 
628,  col.  2,  line  17,  for  '  That  a  elear '  read  '  That  clear. 
631,  line  21,  omit  the  minus  sign  before  80m. 


631  line  29,  in  the  bracket,  for  i' 
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ALPHABETICAL  LIST  OF  NEW  PATENTS  GRANTED  FOR 
ENGLAND,  SCOTLAND,  AND  IRELAND. 


Name. 

Abbey j 

Adams 

Adami 

Alliott 

Allman 

Anderson.. ..  -< 

Archer 

Archer 

Armstrong  • .  •  • 
Armstrong  .... 
Assert 

Ashby { 

Atken 

Bacchoffher .... 

B»Uey } 

Baird 

Baker  &  ano. .  i 

Bakewall 

Balfour 

Barber 

Barber 

Beardmore  ..  -j 

Beattie 

Beauregard  .... 

BeU 

Bergne,  De  .... 

Benemer 

BetheU 

Beniowski 

Biddle 

Bramwell  &  ano. 

Bright 

Brooman 

Brown 

Browne 

Brown 

Barleigh 

Bam    

Barrows  &  ano  j 


Subject. 

Preser?ing  liquids  andl 
matters  in  vessels .. .  J 

Mills 

Carriages    

Steam  boilers 

Electric  light 

Separating  the  different  1 
qualities  of  yegetables.  / 

Production  of  light  .... 

Dividiog  paper 

Water  dosets 

Steam  engines 

Motive  power 

Cleaning  grain  &  dress- 1 
iog  meal J 

Steam  engines    

Communication 

Preparing  and  combing  1 

wool,  &c J 

Communication 

Wheels,  turn-tables,  &  1 

axles  J 

Electro  telegraphy 

Metal  washers  &  buffers.. 

Sawing  wood 

Decorating. ........... 

Wall,  piers,  and  break- 1 

waters J 

Air  spring 

Generating  steam 

Aerial  machines 

Bridges,  girders,  &  beams, 

Glass 

Preserving  substances  ... 

Printing 

Gas  burners   

Feeding  furnaces 

Lamps    

Hinges    

Elastic  fabrics 

Fire  escapes  

Manures 

Light  and  heat 

Roller-gin 

Steam  engines,  boilers,  1 

and  flues j 


England. 

29  July 
16  Nov. 

28  Sep. 

11  Nov. 

24  June 
2$  Nov. 

2  Dec. 

2  Dec. 
19  Oct. 

12  Oct. 


4  Nov. 

5  Oct. 

21  Dec. 

2  Dec. 
16  Nov. 

3  July 

6  July 

11  July 
23  Nov. 

12  Oct. 

21  Aug. 

2'Nov. 
23>rov. 

2  Nov. 

2  Nov. 
26  Oct. 
11  Nov. 

2'Deij. 
26  Oct. 


Scotland.        Ireland 


8  Aug. 
11  Sept. 


30  Oct. 

8  May 

31  May 

16  May 


24  May 

26  May 


29  June 
31  July 


6  Nov. 
8  May 
22  April 


16  June 
6  July 


7  Aug. 


Page. 


142 
503 

335 

503 

22 
527 
574 
674 
407 

383 


478 
359 

622 

574 

503 


46 

46 

70 

426 

383 

215 

455 
527 
454 
454 
431 
503 


574 
431 


Xll 


ALPIIABlil'lCAL    LIST    OF    NEW    PATENTS. 


Name. 


Campbell.. 
Cartwright 
Castelain  . . 
Chowne  .. 
Chrees .... 


Churcb  &ano. 

Cluuseen 

Clement 

Clark   

Clark 

Clay 

Clinton  

Coad 

Cole 


Collins . 


Cooch.. 
Cooper. . 
CroU  .. 
Cuilen  . . 
Curtain 


Dakin 

Dalton  

Ddvies  &  ano.. 

Daviei 

Dawson    . . . . . 
Delarue    . .  . .  < 

Deeley 

Dench  ...... 

Dickins    .... 

Dickinson    . . 
Donisthorpe. . 
Drayton  .... 

Duley 


Dunn 

Dunn 
Dunt 


Subject. 


Mills 

Brace 

Soap    

Ventilation 

Sealiog  wax    

Card  and  paper  making  } 
machinery 3 

Weaving 

Sugar 

Gas  burners  and  lamps  . . 

Boots,  shoes,  and  clogs  . . 

Rolling  metals 

Flutes^ 

Furnaces 

Steam  engines  . . 

Compounds    for     pre 
venting     injury 
health 

Sack-holders  .. ..  , 

Dress  fastenings  . 

Gas 

Steering 

Carpets 


'rV.V 

.'rl 


Coffee 

Fringes   

Steam  engines 

Steam  engines 

Musical  instruments .... 

Ornamental  surfaces .... 

Ovens  and  furnaces   .... 

Roofing 

Warping  and  beaming   . . 

Looms    

Roving  and  spinning. . . . 

Silvering  glass    

Stoves 

Ascertaining  &  indica-l 
ting  the  temperature  > 
and  j.ressurc  of  fluids  J 

Wheels   

Metals    


England. 


Eccles  &  ano.. . .    Looms 
Emmott Furnaces 


Fairbairn . 


•■•{ 


Fontainemoreau, 
Fontainemoreau . 
Fontainemoreau. 


Forsyth    Wheels 


Ueckling,card{ng,draw- ' 
ing,      roving,      ami 
spinning ^ 

Fatty  bodies 

Tubes  and  pipes 

Hygienic  apparatus    . . . 


Frearson Shaping  metals 


Galloway  &  ano. 

Gardner 

Gill 

Gillott  &  ano... 
Gordon 


Steam  engines 

Girders 

Manures 

Ornamenting . . 
Railways 


16  Dec. 
1  July 
28  Dec. 
29  Aug. 

26  Oct. 

2rNov. 
26  June 
26  Oct. 
16  Dec. 
16  Dec. 
9  Nov. 


2  Dec. 

10  Aug. 
4  Nov. 

22  Aug. 
18  Nov. 
16  Dec. 

3  July 
2'Dec. 

2Nov. 

15  Aug. 

16  Dec. 
26  Aug. 
21  Dec. 

11  Sept. 

2  Dec. 
2  Dec. 

12  Oct. 


15  Dec. 

26  oa. 

25  Nov. 

21  Dec. 

21  Sept. 

17  Aug. 
9  Dec. 

I    2S  Sept. 


Scotland. 


8  Sept. 


8  May 


6  Oct. 
25  Oct. 


Ireland. 


Page. 


31  Aug.  I 

29  June  I 

....  I 

31  Oct.  I 


10 


Aug. 


7  Sept. 
5  Sept. 

28  July 

30  Oct. 

26  June 
l2Mav 


15  Nov. 
7  June 


11  Nov. 


622 

70 

6J7 

238 

431 


526 

22 

431 

622 
622 
478 


574 

167 
478 
215 
526 
622 

46 

574 

454 
191 

622 
238 
622 
287 

574 

574 

383 


622 

431 
550 
622 
311 

191 

600 

335 


ALrHABKTICAL    LIST    OF    NRW    I'ATIIKTS. 


XIU 


Name. 


Goncher  •• .. . 

Green  &  New- 1 


Greeostreet  . 
Grist 


Hatley 

HiUiday  .... 
Hancock,   Chaa. 
Hancock  tTbos  1 

&  ano j 

Haodoock    .... 

Hart i 


Harris 

Heath 

Heaton   

Henderson...  i 

Henley  &  ano.  •< 

Henson 

Hewitt 

Highton  St  ano. 

Hills  

Hjorth 

Hohn    

Hollands  &  ano. 

Howe 

Hunt 


Snbjeot. 


lies 


Jscobs • . 
Jobson. . 
Johnson  . 
Jukes  . . . 


Kempton 

Keiselmeyer&l 


King  &  ano. 
Kinsman . . . 
Kirtlej 

Knowlys  . . . 
Knowlys  . . . 

Lamb  &  ano. 

Lane  &  ano, 


Lathrop 
Lee  .. .. 
Lees.... 


Lemanande . 
LeMolt.... 
Lealie , 


Thrashing  machines 
Wheels 


England.  |    Scotland.  |    Ireland. 


. '    25  Nov. 

J       .... 


4 


Hydraulic  engines 2  Dec. 

Furnaces ..|    29  July 


Spinning 

Fyroligneons  acid 

Shaping  plastic  substances 
Gutta  percha  and  caout-  \ 

chonc j' 

Propelling 

Bricks    and    moulding  1 

machinery J 

Type  founding 

Friction  brakes 

Locomotive  engines  .... 
Cleansing  and  polishing  \ 

grain J 

Telegraphic  communi-  1  i 

cations j 

Railway  carriages 

Railways 

Electro  telegraphy 

Salts,  gases,  or  vapours. . 
Electro-magnetism    .... 

Printing 

Artificial  fuel 

Ship-building •  • . . . 

MetaU 


Dress  fastenings. 


Stamping  fabrics  . 

Stoves    

Steam  engines  . . . 
Furnaces 


Reflectors  and  lighting  . . 

Velvets } 

Gas  meters 

Rotary  engines 

Railway  wheels 

Application  of    atmo- 1 

spheric  air J 

Generating  and  apply*  \ 

ing  heat j 


Steam  engines 

£ngines,boiIers,pumps, 
propelling  boats,  ex- 
tinguishing fires,  and 
brewing , 

Railway  wheels 

Ornamental  designs  . . . 

Malleable  iron 

Piling  metal  letters  on 
glass,  &c • 

Electric  lighting 

Purifying  and  cooling  1  I 
liquids  and  gases  . . .  j 


11  Dec. 

28  Sept. 

29  July 


12  Oct. 

2  Nov. 
2  Nov. 

14  Aug. 

10  Aug. 

11  Aig. 

19*  Oct. 
26  Oct. 
21  Dec. 
4  Sept. 

24  June 

4  Not. 

2  Nov. 
28  Deo. 

18  Nov. 

7  Nov. 

2  Nov. 

26  July 
28  Dec. 
11  July 

2  Nov. 


14  Nov. 

10  Oct. 

2  May 


18  July 
12  May 


21  Aug. 
31  July 


7  Sept. 
12  May 


9  Dec. 

29  Nov. 

llDec. 

8  Aug. 

18  July 

20  July 

21  Sopt. 


15  Aug. 

14  Nov. 
6  Nov. 


7  June 
18  Aug. 

7  Sept. 


8  Nov. 


6  July 


Pagf*. 


550 


574 
119 

600 
335 
119 


383 
454 
454 

191 
167 

191 

407 
431 
622 
263 

22 

478 

455 

647 

64 

520 

478 

454 

119 

647 

70 

455 


600 
550 


600 
167 

94 

118 

311 


I 


XIV 


ALPHABETICAL   LIST   OF    NEW   PATENTS. 


Name. 

Lister 

Llewellen  &  ano. 

Lomax 

Longmaid 

Lorimier  ....  4 

LoBh  

Low 

Low. 

MacDoQgall  &  1 

ano J 

MacDongall  ... 
Mackenzie  .... 
Mackintosh .... 

Madigan 

Madigaii  &  ano. 

Major  

Marsden 

Martin 

Massey i 

Masters < 

Metcalf  &  ano. . 
Metcalf.Thos... 

Miller 

Mitchelfie  ano.. 

Morse 

Mowbray 

Napier  &  ano.  -l 

Napier 

Napier 

Nasmy th   ..... 

Newall I 

Newson 

Newton i 

Newton    

Newton 

Newton < 

Newton 

Newton    

Newton 

Nickels 

Nicholson 

Normanville  ... 

Palmer 

Palmer 

Parkes  &ano... 

Parkes 

Pattinson 

Pattison   

Paul  &ano 


Subject. 


England. 


Seotland. 


Ireland. 


Page. 


Wool  combing 

Cocks  or  Yalves 

Chaff- cutting  machines . . 

Oxides  of  iron 

Gutta  percha  and  caout- 1 

chouc J 

Steam  engines 

Copper 

Smelting 


Adds 

Glue 

Jacquard  machinery  .... 

Motive  power   

Turn-tables 

Wheels 

Looms 

Flax  

Flax,  tow,  &c 

Logs  and  sounding  ap-  1 

paratuB j 

Aerating  fluids,  filters,  1 

bottles,  &c J 

Spinning 

Chairs,  sofas,  &c 

Menattrite  locomotion  . . 

Smelting 

Printing  surfaces    

Looped  fabrics    


Mariners'  compasses  &  \ 

barometers j 

Metals  and  alloys 

Melting  copper 

Fireproof  constructions. . 
Locks,     springs,     and  1 

ships'  rigging J 

Trusses 

Stoves,  grates,  and  fur- 1  { 

naces J  i 

Letter-press  printing. . . .  { 

Casting  types i 

Application  of  glass  and  *>  ' 
glazed  surfaces  to  ar-  [  I 
chitectural  and  other  (  , 
similar  purposes  .. .  J  | 

Dressing  grain   ' 

Steel  

Steam  engines I 

Gloves I 

Compressing  machinery. .  i 
Carriages i 


19  Oct. 
23  Nov. 
29  Nov. 
26  Oct. 

10  July 

4  Sept. 

28  Dec. 
21  Nov. 


5  Aug. 
28  June 


16  Dec. 

6  July 
6  Oct. 

18  Nov. 

8  Aug. 

5  Oct. 

28  Dec. 

27  June 

20  July 

9  Nov. 

4  Sept. 

28  Sept. 

23  Nov. 

6  July 

18  July 
16  Dec. 

7  Aug. 

22  Aug. 
2  Nov. 

23  Dec. 
9  Dec. 

28  Sept. 


Threshing 10  July 


Candles  . 

Metals 

Metils 

Lead 

Printing  fabrics  . 
Drain. cutting. . . 


9  Dec. 
11  Nov. 

22  Aug. 
2  Not. 


26  Sept. 
29  June 


18  May 


4  May 

5  Sept. 

si  July 
14  July 


14  Oct. 


11  Oct. 


27  July  [  28  Oct. 

10  July  I   .... 
29  June  '   .... 


26  July 


20  Nov. 


10  Oct. 
3  May 


21  June 

26  Sept. 
3  May 


26  Oct. 


407 
627 
550 
431 

70 

263 

647 

526 

166 
22 


622 

46 

359 

526 

167 
359 

647 

22 

118 
784 

263 

335 

526 

46 

94 
622 

166 

215 
454 
647 
600 
335 


70 
600 
503 

215 
454 
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XV 


Name. 


I 


Subject. 


Peiiii 

Perlbaeh  ... 
PMrie 

Picdotto  . . . 

Poola 

Poole 

Poole 

Porritt 

Porter 

Porter  .... 
Pratt 

Pamell. ... 

Remington  , 
Ricardo    .. , 

Richardson 
Riddle.... 


Roberta  ... 

RobertaoB. 
Robertson . 
Robertson 

Rock 

Rogers.... 

Roof. 

Roas 

Rowley  .... 

Rojoe  .. .. 


Sager 

ScMele 

SchuBck 

Schwartz .... 
Scoffem   .... 

Shaw 

Sievier 

Siemans   .... 
Simpson  &  ano.. 
Skertchly..  .. 

Smith 

Smith 

Smith   

Sontham  .... 
Spencer  .... 
Spilsbury  .... 

Staite   

Steel  &  ano... 
Steinkamp  . . 
Stenson  ..... 

Sterling    .... 

Swain  

Swiuburn.. .. 


England. 


^ 


17  Aug. 

8  Aug. 

7  Nov. 
28  Dec. 


2  Dec. 


Steam  engines    21  Dec. 

Uniting  metals • 

Steam  engines 

Purifying  and  decolo- 
rizing gums    

Casks 

Nails 

Heels  and  pipes 

Carding 

Application  of 
gated  iron  to  floors 
roofs,  &c. 

Girders .... 

Printing  ink 

Preventing  ships  froml 
being  water-logged ..  J 

Steam  engines 

Electro  telegraphy 

Condensation  and  white  l 
lead  / 

Pencils,  writing  instru- 1 
ments,  and  inkholders  j 

Time-keepers  and  tele- 
graphic communica 
tion 

Gas 

Casks 

Consuming  smoke 

Iron 

Peat 

Respirators    

Dibbling  and  propelling.. 

Buttons 

Cleansing  and  grinding  1 
grain J 

Transit  and  generation  ) 

of  steam ) 

Cocks  &  reducing  friction, 

Maleable  iron 

Steam  engines 

Sugar  

Iron 

Warping  and  weaving  ... 

Steam  engine 

Steam  engines 

Bricks  and  tobacco  pipes.. 
Railway  wheels 
Coal  tar  ...... 

Window  blinds  &  springs, 

Mills 

Pipes  and  tubes. . 

Paints 

Galvanic  batteries 
Tobacco  pipes   . . 

Sugar 

Steam  engines  &  boilers. . ! 
Iron  and  metallic  com- ' 

compounds 

Kilns .' 

Gelatine 


21  Sept. 
11  July 
28  Aug. 


15  Sept. 

23  Nov. 
26  Nov. 


21  Aug. 
19  Oct. 

li'Aug. 
30  June 
4  Sept. 
19  Oct. 
16  Dec. 


2  Nov. 
12  July 

6  July 
18  July 
18  July 

12  Oct 

18  July 


Scotland. 


25  Oet. 

26  Sept. 


18  Aug. 


29  July 

3  May 
30  Aug. 

18  July 

.. .  ^ 

4Sept. 

30  Nov. 
.... 

21  Aug. 

.... 

21  Dec. 

.... 

11  July 

.... 

6  July 

29  July 

2  Nov. 

!!!!• 

Ireland. 


22  June 
26  June 


2  Oct. 


3  Oct. 


3  May 
21  June 
23  Aug. 

si'iuiy 

14  Aug. 


26  Sept. 

27  Sept. 


2  Oct. 

7  Sept. 
16  June 


12  June 


28  Oct. 


11  Oefc. 


4  Oct. 


Page. 

622 


191 

167 
478 
647 


574 

142 

94 

263 
215 

623 

70 

46 
142 
454 


311 
70 

238 


311 

526 
550 


215 

407 

191 
22 
263 
407 
622 


455 
70 
46 
94 
94 

383 

94 


5  June 
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Name. 


Trtit 

Tariflf 

Taylor 

Taylor 

Thomas    .... 

Thorn  &  ano. . 

Thoraton . . . .. 

Tibbits 

Townsend .... 
Travis  &  ano. 
Tnieman  . . . . 

Turner 

Tutton 


Varley 


Wariasley  ...  •< 

Walker | 

Walker ;.. 

Warren  &  ano.  -j 

WatneT  &  auo. . . 

Waud' 

W^cbster 

Weild 

Weldon 

Wharton 

WUd 

Wildsmith   .... 

Wilkinson 

Wilkinson    .... 

Wilson 

Wilson 

Wilson 

Wilson  &  ano.. 
Winfield  &  ano. . 

Winfield 

Wire  

Woodcock    .... 
Wright 

Wright I 

Wrighton 


Subject. 


Producing  outlines 

Turntables 

Engraving  surfaces. ..... 

Propelling 

Stays; 'boots,  and  shoes . . 
Steam  engines,  breaks,  1 

and  signals J 

Retarding  carriages  ..... 

Motive  power 

Looped  or  knitted  fabrics, 

Packing  lard 

Artificial  teeth  and  gums. 

Girders 

Building 


England. 


Steam  engines. 


Young  

Young  Sc  ano. 
Young  ...... 

Young 


Zerman 


Preventing  explosion  in  \ 

steam  boilers J 

Bands  of  straps' for  hats,  1 

&c J 

Needles 

Bridges,  aqueducts  and  1 

roofing J 

Drilling 

Spinning  

Motive  power 

Spinning..  •• 

Pumps 

Vehicles 

Rotary  steam  engines .. 
Purification  of  naphtha 

Coke  ovens 

Vices 

Tin  drums  or  rollers  . . . 
Chisels  and  gouges  .... 

Rotary  engines 

Light,  lam^s'and  oleic  acid 

Tubes 

Metallic  bedsteads,  &c.. . 

Light , 

Steam  engines    

Vice  boxes 

Generation  of  steam  A  \ 

evaporation  of  fluids.  J 
Carriages  and  engines  . . 

Closing  cans  or  vessels  . . 

Lead  ores 

Winding  thread,  &o 

Dying  and  printing 


Ships  and  vessels 


9  Dec. 

21  Aug. 

2  Dec. 

26  July 

7  Aug. 

2NoV. 

Ifioic. 
15  Aug. 

9  Dec. 

14  Aug. 


24  June 
16  Dec. 
15  Aug. 
12  Oct. 


2  Nov. 
4.  Sept. 

15  Dec. 

16  Dec. 
21  Dec. 
16  Nov. 
21  Dec. 
29  July 
21  Sept. 

28  Dec. 

14  Sept. 

2  Nov. 


31  Aug. 
12  Oct. 


21  Aug. 
23  Aug. 

2  Dec. 

9  Dec. 


Scotland,  i    Ireland. 


Page. 


23  Aug. 
28  Aug. 


18  Aug. 
29  June 

iMay 


5  May 


2  Aug. 


10  May 
15  Aug. 


22  June 


13  Oct. 


3  July 


10  July 


600 

215 
574 
119 

166 


455 

622 
191 

600 

191 


22 
622 
191 
383 


454 
263 
622 
622 
622 
503 
622 
143 
311 

647 
311 
454 


238 
383 


215 
2.38 
574 
600 


8  Aug.  !   .... 
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BBBAXWATKBt  OW  TB&T1CAL  FLOATS. 

In  prosecution  of  the  mode  proposed 
in  vol.  viii.  of  the  "  Professional  Papers 
of  the  Corps  of  Royal  Engineers,"  of 
resisting  the  force  of  waves  by  means  of 
vertical  floats,  each  spar  having  its  sepa- 
rate anchor,  I  have  taken  an  early  oppor- 
tunity, after  returning  from  abroad,  to 
make  some  experiments  with  them. 

In  Number  1230  of  the  Mechanics* 
Magazine  there  is  a  full  aocounf  of  vari- 
ous kinds  of  floating  breakwater^  and  of 
the  olgectioDB  made  to  them ;  before  I 
describe  how  these  may  be  met  by  the 
use  of  vertical  floats,  I  proceed  to  give  a 
concise  notice  of  the  steps  which  led  me 
to  adopt  that  form. 

When  in  Canada,  I  had  seen  booms 
made  of  squared  logs,  attached  end  to 
end  by  chains,  for  the  purpose  of  pre- 
venting drifted  timber  from  striking 
against  the  embankments  of  the  Rideau 
Canal,  and  it  occurred  to  me  that  if  spars 
were  fixed  to  booms,  so  as  to  make  a  sort 
of  BotXiDgchevaux-defrisef  the  force  of 
waves  would  be  lessened ;  but  this  frame 
being  very  iimited  in  depths  was  only 
fitted  for  breaking  the  surf. 

These  booms  occasionally  broke  loose, 
and  to  guard  against  such  an  accident  to 
a  breakwater  of  this  kind,  I  thought  of 
reducing  them  to  short  frames ;  follow- 
ing up  uiis  idea,  I  arrived  at  ihe  single 
spar. 

The  next  consideration  was  the  me- 
thod of  anchoring  which  I  intended  to 
effect  by  a  chain  (fig.  3)  stretched  be- 
tween two  anchors,  and  by  attaching  the 
spars  to  it.  The  objection  to  this  was 
the  same  as  to  the  above  frame, — unwiel- 
diness,  liability  to  break  loose,  and  the 
■difficulty  of  repairing^ 

The  obvious  transition  was  then  from 
the  single  spar  to  the  single  anchor  (figs. 
1  and  2.) 

Referring  to  former  opinions*  on 
the  subject  of  floating  brei^waters  gene- 
rally, the  objections  to  them  are, 

1.  The  expense  and  difficulties  of 
complicated  frames,  and  the  doubts 
which  prevail  that  any  artificial  floating 
structures  can  produce  still  water ;  the 
impossibility  of  preventing  them  from 
being  carried  from  their  moorings ;  the 
trouble  of  getting  them  out  of  water 
when  injured,  or  of  replacing  them  after 
being  repaired. 

*  8m  No.  1280  abOTO  nentioaed. 
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2.  Some  are  constructed  so  as  to  form 
a  flat  raft ;  these  are  of  very  limited  use, 
as  they  could  only  break  the  force  of  the 
surf;  vessels  of  considerable  draught,  or 
exposed  to  the  ground-swell,  would  be 
little  sheltered  by  them. 

3.  Light  frames,  *'  in  imiution  of 
reeds,*'  nave  been  suggested,  and  in 
respect  to  their  lightness,  they  are  a 
great  improvement,  but  they  are  liable 
to  be  broken  and  to  get  entangled. 

4.  There  are  difficulties  in  adapting 
the  above  methods  to  different  deptns  of 
water;  and,  also 

5.  To  the  rise  and  fall  of  the  tides. 

I  shall  now  enumerate  the  remedies 
for  these  objections,  premising  that  moat 
of  them  were  treatea  theoretically  in  the 
above-mentioned  essay  in  the  "  Profes- 
sional Papers,**  and  have  recently  been 
confirmed  by  actual  experiment. 

1.  The  cost  of  the  single  spar,  22  feet 
long,  and  5  ins.  diameter  at  the  stem, 
with  stone  anchor  containing  about  two 
cubical  feet,  about  6  lbs.  weight  of  iron 
fitments  (fies.  5,  6*,)  is  here  about  four 
shillings,  the  carriage  and  launching 
about  sixpence  more ;  but  these  details 
of  cost  depend  on  local  circumstances. 

With  an  anchor  of  suitable  weight, 
the  vertical  float  is  immoveable  in  any 
weather.  The  operation  of  launching  is 
simple,  and  there  is  none  of  the  risk 
which  accompanies  complicated  struc« 
tures,  in  effecting  the  complete  renewal 
or  removal  of  a  breakwater  consisting  of 
them. 

2.  Spars  24  feet  long  are  sufficient  to 
reach  the  whole  depth  of  the  largest 
waves;  they  supersede,  therefore,  the 
*'  flat  raft,**  whicn  only  protects  the  sur- 
face. 

3.  The  vertical  floats  have  all  the  ad- 
vantages of  the  light  frames  in  imitation 
of  reeds,  without  their  liability  to  be 
broken  and  entangled,  as  the  short 
chains  of  three  or  four  links  are  just 
enough  to  allow  their  free  vibration; 
they  also  give  way  to  boats  passing 
amidst  them. 

4.  In  order  to  feach  below  tbe  level 
agitated  by  the  waves,  and  to  suit  the 
irregularity  of  soundings,  an  iron  rod, 
weighing  about  one  pound  to  the  foot  in 
length,  is  inserted  into  the  spar  (fig.  4,) 
and  the  lower  end  of  it  is  attached  by  a 
short  chain  to  the  anchor. 

5.  With  respect  to  the  rise  and  &I1  of 
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ibe  tidesy  it  is  to  he  observed  that  on 
shores  where  the  depth  of  water  is  not 
sufBcient  to  float  the  spars  at  ebb  tide, 
the  J  will  lean  over,  and  m  rough  weather 
have  a  tendency  to  wear  each  other. 


To  guard  against  this,  I  ptopose  to 
have  a  series  of  the  spars  (fig.  6,  a,)  so 

1>laced  as  to  float  nearly  vertically  in  the 
owest  tides,  leaving  (say)  5  feet  of  their 
tops  above  water. 


r  I  c .  3  . 


The  next  series  (6)  will  be  placed  the 
same  heisht  (5  feet)  above  a;  in  like 
manner  the  series  c  above  b,  until  the 
upper  series  is  on  a  level  with  high  water, 
or  a  little  below  it. 

By  this  arrangement,  each  series  in 
succession  will  be  protected  during  its 
subsidence  into  the  quiescent  state,  as 
well  as  its  rising  from  it. 

The  experiment  alluded  to  above,  is 
now  in  the  course  of  operation  on  the 
shore  of  the  Forth,  at  Portobello,  about 
feur  miles  to  the  eastward  of  Edinburgh. 

Upwards  of  600  spars  have  been  an- 
chored in  a  group  of  about  30  yards  by 
90,  with  anchor  and  chain ;  their  tope 


are  about  9  feet  above  ground;  they 
are  from  two  to  four,  or  nve  feet  aparL 

These  spars  had  been  anchored  nearly 
a  month  before  I  had  an  opportunity  of 
witnessing  their  effect  in  a  strong  breeze 
blowing  direct  on  shore.  There  was  a 
considerable  swell  at  the  time,  and  the 
tide  nearly  covered  them,  when,  greatly 
to  my  surprise,  I  perceived  that  the  wave 
seemed  to  increase  in  size  as  it  passed 
over  them.  I  continued  on  the  look  out 
to  ascertain  if  it  was  really  the  case,  and 
after  a  few  moments'  reflection,  I  came 
to  the  conclusion  that  it  must  be  so  on 
the  windward  side. 

The  wave  as  it  advances  is  suddenly 
b2 
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checked  in  its  velocity,  and  being  con-  the  Mechasiics^  Magazine,  a  new  pro- 
fined  in  space  by  the  spare,  it  rises  in  position  is  introduced  in  it  for  obviating 
height  to  obtain  room  for  itself.  the  objections  to  framed  works  for  break- 

The  next  coming  wave  is  checked  in  -'  waters ;  it  is  simple,  light,  and  manage- 
like  manner,  and  as  it  overtakes  the  firet  able ;  not  liable  to  injury,  and  it  would 
wave  its  velocity  will  receive  an  addi-  be  easily  repaired.  It  is  also  suited  to  a 
tional  cheek,  so  as  to  be  sooner  overtaken  variety  of  depths  of  water,  and  to  the  rise 
by  the  third  wave,  and  so  on  successively,  and  fall  of  the  tides — a  quality  which  does 
while  the  whole  in  their  progress  will  be  not  appear  to  have  been  attempted,  or  ao 
more  and  more  involved  in  the  group  of  essential  as  to  be  considered  requisite,  in 
spare,  and  finally  reduced  to  quiescence,  preceding  modes  of  construction,  though 

I  have  uo  data  yet  to  enable  me  to  without  it  all  are  nearly  nugatory, 

decide  what  breadth  of  the  group  of  It  remains  to  be  decided  by  trial  how 

spars  may  be  sufficient  for  the  purpose,  many  lines  will  be  required.    From  the 

I  am  extending  it  to  60  rows  or  yards,  nature  of  this  construction,  being  con- 

and  double  that  number  may  be  required ;  nected  above  as  well  as  below,  it  is  pro- 

but  considering   their    moderate    cost,  bable  that  few  lines  may  be  necessarv,  ao 

there  are  many  occasions,  when  the  ad-  that  this  mode  will  be  efiectual  wnere 

vantage  of  still  water  would  be  cheaply  othere  could  not  be  rendered  so  for  want 

obtained  for  the  expenditure.  of  space. 

In  addition  to  the  ordinary  object  of  Before  concluding  this  paper,  it  should 

breakwatere,  this  system,  on  account  of  its  be  mentioned,  that  in  addition  to  the 

adaptation  to  nearly  every  kind  of  shore,  short  spars  of  8  feet  long  above  men- 

will  be  available  where  relief,  if  not  im-  tioned,  two  have  been  floating  for  several 

mediate,  comes  too  late;  for  instance,  in  weeks  of  the  following  dimensions :  one 

the  case  of  a  stranded  ship.  a  spar  22  feet  long ;  tne  other  a  spar  of 

In  the  course  of  two  or  three  days,  the  same  length,  but  with  18  feet  of  iron 

a  ship  in  this  situation  might  be  sur-  rod  attached  to  it,  as  in  fig.  4. 

rounded  by  a  number  of  spare,  and  saved  The  drag  on  the  anehon  of  each  is 

from  farther  injury.    For  such  an  im-  calculated  thus : 

portant  object,  it  would  be  worth  the  i^f- 

^Tfwniie  tn  hftve  dAnfits  of  fin&ra  nnd  nn.  '^^^  ■P*''  ^^'^^  ^"  ^«"  sewoned,  weighed      SO 

expense  10  nave  oepois  01  spars  ana  an-  xhe  Iroa  fitments  for  the  anchor      ....        5 

chore  ready  for  use  at  several  of  the  

principal  harboure.     They  may  be  used  ^^      ,.,....,         -    ^    ..a,^^     ^ 

S      ^i.*^       ^     ^.          m         ^     tt^       !•  I.*  The  cubical  extent  of  the  Spar  it  about  2  feel, 

for  the  protection  of  sea-walls  or  light-  the  displacement  of  water  by  which  la  .    .    124 

houses  during  the  time  of  their  construe-  — -— 

tlon ;  if  the  gwund  is  rocky,  the  spars  ^/.'SL ?iS??S,.ii.  i,.i  .i„i.  i.^-    *' 

may  be  attached  at  low- water  to  the        cai  feet,  and  weighs  about 30o 

rock  itself.  The  same  mass  of  water  weighs 124 

Small  harbours  for  boats  engaged  in  Making  the  weight  of  the  anchor  in  water    .    176 

the  herring  fishery  might  be  established,      Deduct  the  buoyancy  as  above 99 

and  removed  every  season.  In  the  High-  97 

lands,  where  young  fir-trees  are  plenti-  The  remainder  is  the  power  of  resistance  of 

ful,  they  might  be  launched  at  little  more  '*'!,""?" '^  '^*i"*  **"  *'  ^^  '*"*  ^^'^^ 

.*    '    .1^          »     r  ii.     •          a^         *        •  and  vibration  of  the  spar. 

than  the  cost  of  the  iron  fitments,  via  ,  ^^^  ^^^^  ^^^  ^^.^^  ,,  ,„  ,^  ^^^  ^^p^^  .^ 

at  from  I«.  to  1*.  6a.  each,  according  to  water,  consists  or  the  spar,  weighing  as 

the  siae  of  the  spar.  t  "^"J"    ■    *, '? 

The  channels  of  rivere  liable  to  be  ob-  ISTLuu^engfh^              .'   !   !   !   !   !  '  il 

structed  bv  sand  or  shingle,  may  be  kept  

open  by  this  mole,  which  can  be  more       water  displaced  nearly i« 

easily  applied  than  by  driving  piles  or  ,  

constructing  frames  for  that  purpose.  Leaving  for  buoyancy    .    . «J 

The  Shinile  which  is  COnstintly  shifted  Weight  of  anchor  m  water  as  above     .    .    .JITS^ 

to  and  fro  on  the  southern  coast  of  £ng-  Deducting?  the  buoyancy,  the  remainder  Is    107 

land,  might  be  confined  to  fixed  poinu.  t'}^',',;if<;}?,»Vp """''"'■' ""'•"«"^ 

It  IS  probably  for  the  latter  purpose  that  

the  vertical  floats  may  b^  found  best  Since  the  abovf  was  written,  it  has 

adapted.  been  stated  to  me  as  an  objection  to  the 

Reverting  to  the  paper  in  No.  1230  of  vertical  floats,  that  a  strong  running  tide 


MATHEMATICAL   PERIODICALS. 


will  affect  their  efficiency,  by  causing 
ifaenb  to  remain  in  an  inclined  position  : 
ihb  I  do  not  anticipate  in  a  materiid 
degree.  The  8par,  in  the  course  of  its 
▼ibratioD,  will  be  struck  by  the  wave 
at  various  angles  of  inclination,  with  a 
constantly  changing  and  inappreciable 
effect. 
Sdinbiugh,  10th  June,  1848. 


MATHXMATICAL   PKBIOOICALS. 
(Contioocd  firom  p.  583,  vol.  xlviii.) 

VIII.  The  Enquirer. 

Origm,  —  This  periodical  was  com- 
menced at  Boston,  in  Lincolnshire,  in 
the  beginning  of  the  year  1811,  and  was 
diaeoDtmued  with  the  11th  number,  in 
Mar,  1613. 

EdUoTi. — The  first  two  volumes  were 
jointly  edited  by  Mr.  P.  Thompson,  of 
Boston,  and  Mr.  William  Marrat,  author 
of  a  *'  Treatise  on  Mechanics,"  <<  Mecha- 
nical Philosophy,"  "  History  of  Lincoln- 
shire," &c.;  the  last  three  numbers 
were  edited  by  Mr.  Marrat  alone. 

Con/ejB/tf.— Each  number  of  the  work 
was  divided  into  two  portions.  Under  the 
head  of  the  **  Juvenile  Department  " 
were  given  prise  subjects  in  the  Latin 
and  French  Languages;  English  Com- 
position, and  Junior  Mathematics; 
Translations  from  the  I^tin  and  French 
Languages;  English  Themes;  English 
Verse,  and  Answers  to  the  Junior  Ma- 
thematical Questions.  The  Department 
for  "  General  Correspondence* 'contained 
Essays  on  English  Grammar;  Critical 
and  Grammatical  Observations-;  Essays 
on  Antiquities,  Topography,  Etymology, 
Curioeities  and  Coins ;  Account  of,  and 
Extracts  from,  Bare  and  Curious  Books; 
Extracts  and  Essays  on  various  subjects 
in  the  Arts  and  Sciences ;  Chemical  and 
Philosophical  Essays  and  Queries ;  Use- 
ful Becipes  in  the  Arts  and  Manufac- 
tures; Miscellaneous  Essays;  Poetry, 
original  and  selected;  Mathematical 
F^rs,  original  and  translated ;  Mathe- 
matical Questions  and  Solutions,  for 
which  various  prizes  were  awarded,  &c. 
Amonff  the  many  interesting  and  elegant 
contributions  to  this  well-sustained  and 
valuable  periodical,  may  be  mentioned  a 
series  of  racy  articles  entitled,  '*  My 
Lumber  Boom ;"  '*  Account  of  the  Books 
used  in  Churches  and  Monasteries  before 
the  Beformation;"  **0n  the  Art  of 
RiDging  Bella  ^"  '<  Pens^es  Detach6ea ;" 


"  On  the  Dry  Bot:'*— a  series  of  valu- 
able  papers  entitled  "  A  Survey  of 
the  Boman  Antiquities  in  the  County 
of  Lincoln,"  well  worthy  of  attention, 
which  were  contributed  by  Mr.  P.  Moore, 
of  Bourne,  in  Lincolnshire,  who  died 
shortly  after  their  publication :  **  Imita- 
tations  of  the  Poetry  of  Henry  Kirkc 
White;'*  <*0n  the  Dissolution  of  the 
Worid ;"  <<  Bibliographical  Anecdotes ;" 
"  Specimens  of  the  Similarity  and  Con- 
nection of  Languages ;"  **  On  the  several 
sorts  of  Vicious  Argumenta  called 
Sophisms;"  — a  series  of  articles  ar« 
ranged  under  the  heads  of  "  Gleanings" 
and  the  '*  Collector,"  containing  a  num- 
ber of  very  curious  and  interesting  parti- 
culars connected  with  old  usages  and  cus- 
toms, the  origin  of  common  proyerba, 
&c.  J  «*  On  Gravitotion,"  by  Mr.  P. 
Thompson;  **  On  Female  Education," 
from  the  Edinburgh  Review;  '*0n 
Vegetable  Instinct  and  the  Sleep  and 
Sensation  of  Plants,"  by  Mr.  Tapper; 
'*  Critical  Essay  on  the  Prophecies  of 
Daniel;"  *•  The  Commodities  of  Arith- 
metic," from  the  "  Grounde  of  Artes," 
by  Boberte  Becorde ;  *'  On  the  Uneven- 
ness  of  the  Earth's  Surface;"  &c.  The 
poetic  department  was  also  well  sustained, 
and  many  of  the  queries  are  worthy  of 
attention  from  their  curiositity,  useful- 
ness, and  importance.  In  the  mathema- 
tical essays  are  articles  on  '*  The 
Composition  of  Forces,"  and  **  The 
Equations  of  Motion,'*  translated  from 
Francoeur  by  Mr.  Marrat;  "  The  Pro- 
perties of  Infinites  and  Nothing;"  **  Ob- 
servations on  a  Curious  Mechanical 
Problem,"  by  Mr.  Marrat ;  "  Investiga- 
tion of  Formuls  for  the  Values  of  ue 
Tangent  and  Cotangent  of  an  Arc,**  by 
Mr.  G.  Harvey,  Plymouth ;  "  On  the 
Properties  of  the  Lever/*  by  Mr.  A. 
Hirst,  Marsden;  '*  Geometrical  Prob- 
lems by  the  Compasses  alone,**  from 
Macheroni's  G^omitrie  du  Compass 
"  Essay  on  Fluents,*'  by  Mr.  G.  Harvey, 
&c. 

Questions. — The  total  number  of  ma- 
thematical questions  proposed  and  an- 
swered in  the  senior  department  is  165; 
most  of  those  left  unanswered  on  the 
discontinuance  of  the  work  were  solved 
in  the  first  number  of  the  Leeds  Carre' 
spondent.  The  editor  appears  to  have 
exercised  good  taste  in  the  selection  of 
his  questions  and  solutions,  most  of  them 
being  of  a  very  interesting  and  practical 
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ebanioter  :^he  application  of  Algebra, 
Diophantine  Analysis,  Geometry,  and 
Mechanics,  appear  to  predominate,  and 
would  supply  many  a  **  dainty  morsel " 
to  the  "getters  up**  of  a  series  of  exa- 
mination papers.  The  work  contains 
more  of  the  able  and  elegant  investiga- 
tions of  Mr.  John  Ryley,  of  Leeds,  who 
wrote  under  the  signature  of  **  Ry- 
lando,"  than  any  other  work  with  which 
I  am  acquainted. 

CentrUtularM. — The  principal  contri- 
butors were  Messrs.  Allen,  Baines,  Brus- 
ter,  Butter  worth.  Cook,  Dunn,  Eyres, 
Gawthorp,  Harvey,  Hine,  Hirst,  .Tones, 
Jobnson,  Kay,  Maffett,  Nesbit,  Putsey, 
Shaw,  Tomlinson,  Webster,  Whitley, 
Winward,  &c. 

Publication. — It  was  issued  in  quar- 
terly numbers,  whieh  were  printed  for  the 
editors  by  Whittingham  and  Rowland, 
Goswell-street,  and  sold  by  Scatcherd  and 
Letterman,  Ave  Maria  Lane,  London; 
and  Thompson  and  Barnett,  Boston. 

*•*  I  cannot  dismiss  this  periodical 
without  expressing  a  regret  that  circum- 
stances should  have  arisen  which  rendered 
its  continuance  impossible.  Mathemati- 
cal periodicals  at  all  times  appear  to  have 
been  unproductive  speculations.  Fortune 
seems  to  be  adverse  to  their  prosperity, 
however  auspiciously  begun,  and  in  this 
ease  the  editors  were  destined  to  expe- 
rience their  full  share  of  what  is  too  often 
the  lot  of  those  who  are  anxious  to  live 
and  labour  for  the  good  of  mankind.  The 
DiarieSf  no  doubt,  would  long  ago  have 
ceased  to  exist,  if  they  had  depended 
solefy  upon  their  own  intrinsic  merits 
and  usefulness  for  support ;  it  is  perhaps 
more  than  conjectural  that  the  profits 
derived  from  the  more  vendible  Astrolo- 
ffieal  and  Weather  predictions  of  Old 
Partridge  and  Francis  Moore  serve  to 
buoy  up  in  some  degree  the  otherwise 
dead  weight  of  Diarian  speculations. 
The  Liverpool  "  Student,**  that  *•  work 
of  rare  merit,**  as  Professor  Davies  well 
observes,  divided  a  profit  of  Jive  guineas 
among  its  principal  contributors,  arising 
fh>m  the  sale  of  the  first  three  numbers ; 
the  fourth  number  was  a  **  dead  failure," 
and  the  work  vras  discontinued.  ''Com- 
mercial distress**  has  often  been  urged  by 
the  proprietors  of  such  publications,  when 
every  efibrt  has  failed  to  prolong  their 
existence;  but,  divested  of  its  techni- 
cality^  the  expression  has  too  frequently 
•ignmed  ruin  to  themselves  and  no  sale 


for  the  work.  One  after  another  of  the 
periodicals  has  passed  out  of  exisfenee, 
to  be  succeeded  by  others  as  ephemeral 
as  themselves.  "Leybourn's  Repository" 
and  the  ''  Gentleman's  Mathematical 
Companion,"  would  seem  to  be  excep- 
tions, since  they  attained  to  a  eompara^ 
lively  **  patriarchal  age,'*  but  probably 
some  under-current  of  self-sacrifice  en- 
abled these  vessels  of  science  to  ride  so 
long  in  safety.  Nor  is  the  lack  of  sup- 
port a  thing  unknown  even  in  the  present 
dearth  of  such  publications.  Already  the 
'*  Cambridge  and  Dublin  Mathematical 
Journal*'  has  hoisted  its  signal  of  dis- 
tress, and  if  such  is  the  condition  of  a 
journal  published  at  <*  the  first  University 
in  the  world,'*  who  can  venture  to  pre- 
dict the  long  continuance  of  its  worthy 
contemporary,  the  Mathematician,  Mr. 
Marrat  informs  me,  in  one  of  his  ex- 
cellent and  interesting  letters,  that  thev 
printed  750  copies  of  the  "Enquirer,"  all 
of  which  were  sold,  except  20  complete 
copies,  that  remained  when  the  work 
was  ^iven  up.  **  The  publishers  and  the 
printers  got  all  the  money  as  the  numbers 
were  sold,  and  at  the  close  of  the  busi- 
ness we  got  a  bill  for  ^130 ! ! !  So  we 
did  all  the  work,  and  lost  that  sum  into 
the  bargain.**  Some  valuable  remarks 
on  the  efforts  which  have  been  made  by 
the  "  Non- Academics "  of  this  country 
for  the  furtherance  of  science,. are  given 
in  a  late  volume  of  the  PhiL  Mag.,  by 
"J.  J."  (your  own  "Exoniensis,"  I  be- 
lieve,) and  with  what  success  may  be  seen 
in  an  excellent  letter  from  Profnsor 
Davies;  inserted  in  pp.  428-31,  vol. 
xlvi.  of  this  Magasine.  It  is  therefore 
unnecessary  for  me  to  dilate  on  this  sub- 
ject, but  I  must  crave  your  indulgence 
while  I  show,  that  to  Mr.  Marrat  the 
above  was  only  "  the  beginning  of  sor- 
rows.** In  1810  he  published,  by  sub- 
scription, **  An  Introduction  to  the  Theory 
and  Practice  of  Mechanics*,** — a  work 
which  has  been  pronounced  by  one  of 
the  best  living  authorities,  as  *<  the  first 
book  of  its  class  at  that  time  in  England ;" 
it  was  dedicated  to  Dr.  Mutton,  and 
gained  the  author  much  repute.  His  con- 
nexion with  several  other  publications, 
and  the  editorship  of  the  "  Enquirer,'* 
served  to  increase  his  fame,  and  shortly 
after  its  discontinuance,  on  the  advice  of 
several  influenrial  friends,  and  under  the 
avowed  patronage  of  Sir  Joseph  Banks, 
he  commenced  the  publication  of  "  TfaQ 
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Hittonr  of  Llneolnsbire/'  a  work  for 
which  1118  pre?iou8  studies  had  eminently 
qnalifled  him.  '<  The  patron  and  the 
giol,*'  says  the  authority  aoove  alluded  to, 
"  have  bleen  linked  together  by  one  who 
knew,  because  he  had  feli,  the  effect  of 
9uch  patronctge  as  the  aristocracy  and 
the  squirearchy  confer/'  and  Marrat  was 
soon  to  learn  by  bitter  experience  that 
he  formed  no  exception  to  the  general 
rale.  He  says,  *'  At  the  request  of  se yeral 
gentlemen,  I  began  lo  publish  a  History 
of  Lincolnshire,  and  in  the  presence  of 
my  worthy  friend  Mr.  (afterwards  Sir 
Joiin)  Rennie,  the  celebrated  engineer. 
Sir  Joseph  Banks  promised  me  the  use 
of  all  his  papers.  The  work  was  pub- 
Bshed  in  numbers.  I  carried  it  on  for 
about  four  years  before  I  applied  to  Sir 
Joseph.  It  was  pretty  well  known  that 
he  had  many  valuable  documents  relating 
to  the  history  of  the  county,  and  I  men- 
tioned on  the  wrappers  of  the  numbers 
that  Sir  Joseph  Banks  had  granted  me 
the  nse  of  all  his  papers,  on  which  ac- 
ooant  the  work  sold  extremely  well. 
When  I  wrote  to  him  I  told  him,  that, 
with  bis  permission,  I  would  go  to  Reyes- 
ley  Abbey,  where  he  resided  when  in 
the  country,  and  take  copies  of  such 
papers  as  would  be  useful  to  me,  without 
taking  them  from  his  possession,  because 
I  thought  that  would  prevent  any  suspi- 
cion (for  I  knew  that  he  sometimes  had 
strange  freaks)  that  might  arise  about 
my  not  returning  his  papers.  He  an- 
swered my  letter  by  saying  that  he  knew 
*  noihing  about  me;  that  I  had  made  an 
umdue  use  of  hie  name  on  the  wrappers 
of  the  makbere  I  had  published;  that  he 
neuter  promised  me  the  use  of  his  papers, 
mar  should  I  ever  have  any  of  them. 
On  reading  the  letter  I  thought  the  man 
was  mad,  but  what  could  I  do  ?  In  my 
own  justification,  I  had  a  letter  from  Mr. 
Bennie,  which  stated,  that '  Sir  Joseph, 
with  his  usual  urbanity,  had  granted 
me  the  use  of  all  his  papers,'  which  I 
showed  to  liord  Brownlow  and  some  other 
BoUemen  and  gentlemen  who  patronised 
the  work ;  but  when  Sir  Joseph  had  thus 
acted,  they  were  of  opinion  that  the  work 
ooold  not  be  carried  on,  because  his 
papers  were  thought  to  be  extremely 
valaable.  I  therefore  gave  up  the  work, 
and  was  nearly  ruined.**  In  a  subsequent 
letter  Mr.  Marrat  says,  '*  The  reason  why 
Sir  Joseph  Banks  used  me  so  shamefully, 
I  am  fully  persuaded,  was,  that  he  had 


no  pavers,  and  he  was  not  honest  enough 
to  acknowledge  it,  seeing  it  had  gone 
forth  to  the  world  that  he  had  some  vain- 
able  documents  concerning  the  antiquities 
of  the  county.  Besides  which,  he  did 
not.  know  that  I  had  friends  who  would 
avenge  me  of  such  usage.  He  was  not 
aware  that  Dr.  Hutton  and  Dr.  Gregory 
were  friends  of  mine,  and  would  take  up 
cudgels  in  my  favour.'*  Little  need  be 
added  by  way  of  comment  upon  the  pre- 
ceding statement :  suffice  it  to  say,  that 
Mr.  Marrat  never  recovered  from  the 
effects  of  Sir  Joseph  Banks's  patronage 
and  urbanity,  ana  that  he  still  exists  in 
the  most  straitened  circumstances,  a 
venerable  monument  of  blighted  pro- 
spects, in  consequence  of  relying  too 
much  upon  the  readily  promised  but 
rarely  exercised  patronage  of  the  great. 
Yours,  &c., 

ThOS.  WUiKINSOH. 
Burnley,  Lancashiret  June  24,  1848. 

[We  have  heard  before  of  the  affair 
referred  to  at  the  close  of  our  corres- 
pondent's letter.  Of  course  Mr.  Marrat's 
own  version  must  be  taken  as  the  true 
one,  so  far  as  he  was  himself  concern- 
ed: but  we  believe  that  Sir  Joseph 
Banks  did  possess  some  valuable  papers 
respecting  the  history  of  his  county; 
ana  it  may  be  as  well  to  mention 
that  Sir  Edward  KnatchbuU,  Bart.,  and 
Mr.  Dawson  Turner,  as  his  executors, 
most  probably  possess  them.  This  may 
serve  as  a  hint  to  any  other  inquirer  into 
the  history  of  the  county  of  Lincoln,  as 
to  where  materials  of  value  may,  in  all 
probability,  be  obtained. 

As  regards  the  actual  reason  of  Shr 
Joseph's  conduct  towards  Mr.  Marrat, 
we  have  heard,  upon  what  we  deem  very 
good  authority,  that  it  was  neither  more 
nor  less  than  the  dedication  of  his 
work  on  "Mechanics"  to  Dr.  Hutton. 
Those  of  our  readers  who  are  familiar 
with  the  history  of  the  Royal  Society, 
and  the  ejection  of  Dr.  Hutton  from  its 
secretaryship,  will  be  able  to  fill  up  the 
picture. 

The  Royal  Society,  however,  is  not  a 
palatable  subject  with  us ;  althoxigh  it  is 

Srobable  that  we  may  shortly  be  in- 
uced  to  take  some  notice  of  the  present 
dissensions  by  which  it  is  torn  almost  to 
pieces.— £i>.  M.  M.] 
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Fig.  1  is  a  longitudinal^  section  of 
part  of  a  frame,  on  this  improved  plan, 
of  the  full  size ;  fig.  2  is  a  plan,  or  a 
smaller  scale  of  one-half  of  a  complete 
frame,  and  fig.  3  is  a  longitudinal  sec- 
tion of  fig.  2.  A  A,  are  the  styles  and 
astragals  of  the  frame ;  B  B,  cross-bars 
of  thin  metal  into  which  the  upper  ends 
of  the  squares  of  glass  (a)  are  inserted 
and  made  fast  by  putty,  as  shown  in  fig. 
1.  Each  square  of  glass  is  kept  at  the 
bottom,  a  short  distance  clear  of  the  bar, 


B,  which  it  overhangs,  which  prevents 
the  collection  of  water  and  discoloured 
matter  at  the  lap,  and  leaves  also  room 
for  the  expansion  of  the  glass,  so  as  to 
exclude  all  chance  of  breaking  from 
frost ;  while  at  the  same  time  ventila- 
tion is  facilitated,  and  any  square  of 
elass  may  be  removed  without  disturbing 
tne  others.  C,  is  a  strip  of  angle-shaped 
metal  which  carries  off  the  water  outside 
when  it  arrives  at  the  bottom. 


ON  m  BVFCCT  OF  SUPIRXNCUMBKyT  PRUSURB  AS  REGARDS  THB  QUESTION,  WltRTHBR 
8RA-WAI.LS  SHOULD  BE  SLOPING  OR  VERTICAL.      BT  HUGH  M'CORlfAC,  BSQ.,  M.D. 

Sir,^Altbough  one  of  the  uninitiated, 
pennit  me  to  advert  to  a  very  important 
point  in  the  construction  of  sea-walls, 
which  marine  engineers,  so  far  as  I  know, 
have  hitherto  overlooked — namely,  su- 
permatmbent  pressure.  This  seems  to 
me  one  of  the  first  elements  to  be  taken 
into  account  We  all  know  that  when 
a  stone  is  immersed  in  water,  it  loses  of 
its  weight  equal  to  the  weight  of  the  mass 
of  water  which  it  displaces.  It  is  this 
circumstance  which  gives  the  moving 
surge,  itself  almost  of  the  specific  gravity 
of  onic,  the  enormous  power  which  it  has 
over  the  stone.  This,  however,  may  be 
counteracted,  under  whatever  exigency, 
by  adequate  superincumbent  weight.  It 
is  owing  to  the  latter,  that  the  chalk - 
etiffii  of  Britain  have  withstood,  as  they 
have  done,  though  of  so  soft  a  material, 
the  assaults  of  the  ocean  through  so  many 
thousand  Tears.  It  is  owing  to  this  that 
we  are  still  enabled  to  admire  and  vene- 
rate the  handiwork  of  Smeaton,  in  the 
Eddystone,  which  the  sea  vainly  lashes 
with  an  almost  undying  surge.  This 
consideration  of  superincumbent  pres- 
sore,  at  once  decides  the  preference  in 
favour  of  perpendicular  sea-walls  and 
breakwaters.  If  superincumbent  pres- 
sore  had  been  resorted  to,  the  breakwater 
at  Plymouth,  or  that  at  Cherbourg,  would 
not  have  had  its  summit,  though  formed 
of  massive  stones,  torn  away.  And  if  the 
harbour  of  refuge  at  Dover  be  formed 
on  any  other  principle,  it  will  prove  a 
source  of  bitter  regret  to  all  concerned, 
as  well  as  of  heavy  expense  to  the  nation, 
from  the  unceasing  dilapidations  which 
must  necessarily  ensue.  Let  the  sea- 
waJi  of  this  and  other  refuge  harbours 
be  formed  of  massive  stones,  properly 
baaed  and  bonded,  and  built  into  an  up- 
right wall,  wHk  a  sufficient  amount  of 
nmerincumbent  pressure,  and  it  will  last 
all  the  ages  of  the  island  itself.  But  if 
constructed  otherwise,  it  will  not  last  at 
all;  as  yon  and  I  shall  doubtless  live  to 
see,  if  they  try  it.  And  whv  is  superin- 
cumbent' pressure,  it  may  be  asked,  so 
advantageous  ?  Why,  simnly,  because  it 
imparts  that  stability  to  the  underlying 
masses  of  stone,  which  they  are  liable  to 
lose;  partly  owing  to  their  immersion, 
and  partly  owing  to  the  rush  of  the  sea. 
A  stone  often  tons  surmounts  a  sea-wall. 
It  nay  be  thought  sufficient :  but  a  gale 


comes ;  the  stone  is  immersed,  loses  of 
its  weight  and  stability  together;  heels 
over  with  the  rush  of  the  sea,  and  is  dis- 
placed. The  one  beneath  shares  the  same 
fate;  and  so  the  structure,  albeit  mas- 
sive, is  destroyed.  But  surmount  the 
whole  with  sufficient  additional  weight : 
let  the  ten  ton  stone  be  loaded  with  a 
hundred,  or  a  thousand  tons,  if  necessary, 
above  the  point  of  immersion ;  and  all  the 
power  of  the  elements,  if  the  wall  be 
only  properly  bonded,  will  never  affect  it. 
It  is  the  flying  buttress  which  enables 
the  cathedral  wall  to  resist  the  side  thrust 
of  the  arch :  we  must,  in  the  same  man- 
ner, resort  to  a  flying  buttress,  but  pro- 
portionately massive,  to  resist  the  thrust 
of  the  sea.  I  saw  very  well  that  this  was 
what  was  needed,  when  there  was  talk 
some  time  ago  about  a  harbour  of  refuge 
on  the  Goodwin  Sands.  I  saw  that  if 
they  built  a  proper  sea-wall— that  is  to 
say,  an  upright  one — ^resting  on  Pott's  or 
Mitchell's  piles,  whichever  was  found 
most  eligible,  and  raised  it  high,  above 
the  utmost  wash  of  the  sea,  with  an  ade- 
quate amount  of  superincumbent  weight, 
in  the  form  of  what  I  might  call  a  marine 
(flying)  buttress,  that  the  storm  might 
blow  and  the  sea  flow,  without  ever  im- 
pairing the  stability  of  the  structure.  It 
was  clear  that  the  toy  which  was  put  up, 
or  any  similar  toy,  could  not  possibly 
withstand  the  wear  and  tear  of  the  sturdy 
elements.  Living  or  dead,  I  hope  to  have 
the  satisfaction  of  knowing  that  what  I 
here  propose  has  been  done ;  and  that  a 
**  harbour  for  all  nations*'  shall  one  day 
occupy  a  spot  now  devoted  to  desolation 
and  death. 

A  correspondent,  W.,  in  your  able 
Journal,  May  13,'p.  463,  adduces  another 
point  in  favour  of  vertical  walls,  of  very 
great,  and,  taken  in  connexion  with  the 
consideration  of  adequate  superincum- 
bent pressure,  of  conclusive  weight.  He 
quotes  from  Professor  Airy— "The pecu- 
liarity," observes  Professor  Airy,  **  fn  the 
effects  of  an  upright  wall  from  the  bottom 
of  the  sea,  is  this,  that  the  sea  does  not 
break  upon  it."  No,  indeed,  it  docs  not. 
I  have  oDscrved  this  in  the  Gobbins,  near 
Belfast ;  at  Donaghadee  harbour ;  at  the 
Deserta  Isles,  near  Madeira :  and  it  may 
be  witnessed,  I  believe,  at  the  cliffs  of 
Kilkee  and  of  Lake  Superior.  The  pro- 
fessor  adducer  several  other  instances  of 
B  3 
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this  oircamstance,  which  I  do  not  recollect 
faaTing  been  noticed  by  any  one  else.  It 
u  howeyer  most  important ;  and  taken  in 
sonnexion  with  adequate  superincumbent 
vreasure,  as  I  have  just  yentured  to  state, 
oiffhly  so. 

It  is  hardly  necessary  to  adduce  further 
arguments  in  favour  of  a  position  that 
ought,  when  stated,  to  carry  conviction 
along  with  it;  nevertheless,  when  one 
Gonsiders  the  yearly  losses  which  sea- 
dykes  and  esplanades  everywhere  entail, 
it  should  suggest  a  suspicion  of  some 
fundamental  error  in  the  construction. 
Instances  of  this  will  be  present  in  the 
mind  of  every  one.  Our  good  f ri ends  and 
neighbours  the  Dutch  lay  out  vast  sums 
of  money  yearly  in  keeping  up  their 
dykes  and  holders.  Let  us  suppose  they 
had  been  of  stone,  vertical,  and  sur- 
Biounted  above  the  highest  rise  of  the 
water  with  a  massive  wall,  the  sea  might 
boom  and  roar  for  ever,  or  so  long  at 
Init  as  the  living  rock  endures,  without 
•mailing  injury ;  and  consequently,  with- 
out entailing  fresh  expense.  I  am,  &c.y 
U.  M*CoEMAc,  M.D. 

Beir»8t,  June  5. 

[We  shall  give  a  paper  by  Mr.  Dredge  on  the 
oppQsiU  tide  in  otir  next.— Ed.  M.  M.] 
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WOTKS    ON    THE     THBORT     OF  ALGEBRAIC 

BaUATIOMS.      BY    JAMES  COCKLE,  ESQ., 

M.A.,  BARaiSTBR.AT.LAW. 

(Continued  Arom  rol.  zWiii.,  p.  607.) 
Second  Series.    Note  £. 

Let  F-C^.y.  *,.,.) 

represent  a  general  function  of  the  n-th 
degree  and  of  the  quantities  between  the 
brackets  which  follow  it,  so  that  F  diflPers 
from^  inasmuch  as  the  latter  denotes  a 
homogeneous  function.  Then  the  equa- 
tbns 

P»(*,  y,  «)-0,  and  FJ(x,  y,  O-O, 
are  two  simultaneous  and  general  "  ter- 
tiary** quadratics  which  may,  by  ''sim- 
ple "  quadratics  only,  be  solved  in  a 
manner  which  difiPers  from  the  solutions 
previously  given  or  alluded  to,*  is  easy 
of  application,  and  ckpable  of  an  interest- 
ing comparison  with  Mr.  Jerrard's 
Method  of  treating  similar  questions. 

Multiply  the  last  of  the  given  equa- 
tions into  an  undetermined  quantity  \ 
and  add  the  product  to  the  first,  then  we 
have 

FJ(x,  y,  z)  +  XFJ(x,  y.  r)-0.,  (23.) 

determine  X  so  that  3^  may  disappear 

•  Jf«c*.iC«y.,  VOL  zlTiiL,  pp.  ed»  ^UL)  and  6(», 


from  (23.),  then  this  equation  will  take 
the  form 

Bar  +  P(y,r)«0,..(24.) 
where  Betfy  +  dz  +  tf ; 

let  B"*0  and  eliminate  z  from  (24.),  th«a 
that  equation  will  take  the  form 

F»(y)=0 
an  ordinary  quadratic  from  which  y  majr 
be  determmed.  We  may  next  obtain  the 
value  of  »  from  B"0,  and  finally  that  of 
X  from  either  of  the  given  tertiary 
quadratics  or  from  (24.) 

Again,  the  above  tertiary  quadratioa 
may  be  solved  by  the  following  process, 
which  somewhat  resembles  the  preceding, 
but  which  entails  upon  us  the  solution  of 
a  biquadraticytiji^  which  is,  consequently, 
of  interest  only  so  far  as  it  affords  an  ex- 
ample of  a  general  method  of  proceeding. 
Put  one  of  the  given  equations  under 
the  form 

*(ftj;  +  B)+FJ(y,  z)«0, 

assume  that 

J;r+B-0......(25.) 

and  by  means  of  (25.)  eliminate  9  from 
each  of  the  given  quadratics,  we  shaU 
then  have  two  resulting  equations  of  thft 
form 

FJ(y,z)-0aadFj(y,2;)-0 

whence  y  and  z  may  be  determined,  and 
a?  may  be  obtained  from  either  of  the 
given  quadratics,  or  from  (25.) 

Next  let  it  be  required  to  solve  the 
system 


F«(jr,y,^,p,g)=0-1 
FJ(*,y,jr,i»,g)  =  oi. 

F;(*,y,^,F,0-oJ 


Omitting  for  convenience  the  quantities 
between  the  brackets,  form  the  equations 
F«  +  XF««0...  (26.) 

F«+X'F*-0...(27.) 

and  determine  X  and  X'  so  that  a^  may 
vanish  from  (26.)  and  (27.),  then  those 
equations  will  take  the  form 

B,*  +  FJ(y,«,;>,^)-0..(28.) 
Bfl*  +  F,(y,*,p,?)=0..(29.) 
where  B^  and  B,  are  linear  functions  of 
^,  z,  /?,  and  q.    By  means  of  the  equa- 
tions 

Bj=0andBa=0..(30.) 

let  p  and  q  be  eliminated  from  ^28.)  and 

(29.),  then  those  equations  will  oeeome 

F»(y,z)-OandFJ(y,z)-0, 

whence  y,  and  s  are  known ;  and  ^  and 
q  are  given  by  mesiu  of  the  two  eqwi« 
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titfiia  iMiked  (3a> ;  and  finally,  ot  may 
kt  deienaiaed  from  way  one  of  the  giYen 
^piadratiea. 

In  entering  upon  speoalations  of  this 
hind  we  appear  to  have  arrived  at  a  rich 
mhie  of  discoverj.  But  here,  for  the 
Bt,  I  leave  them,  and  hring  the 
ond  Series  of  these  Notes  to  a  con- 
eksion.  Shonid  it  he  permitted  me  to 
resame  the  subject-^and  I  hope  shortlv 
to  have  an  opportunity  of  doing  so — ^1 
shall  give  a  discussion  of  the  various 
solutions  of  the  question  known  as  ''Co- 
knel  Tit  OS's  Problem/'*  But  I  am 
deatrotta  of  stating  here  that  the  solution 
•f  Fbbiib  in  its  principle  involves  im- 
psrtant  ooDsequenees,  and  that  the  solu- 
lisB  of  the  equations  (4.),  (5.)  and  (6.) 
<^  p.  512  of  the  last  volume  of  this  work  is 
a  generalisation  (or  rather  an  extension 
to  the  general  case)  of  the  method  which 
Fbekd  employed  in  a  particular  instance. 
But  neither  does  Fbend  appear  to  have 
been  aware  of,  nor  subsequent  writers  to 
have  noticed,  this  generalization.  Any 
narrowness  of  view  on  the  part  of  Fbbnd 
will  probably  be  attributed  to  a  confined 
sysUm  of  envisaging  a  subject  rather 
t^  to  a  defect  of  analytical  power,  and 
pixhaps  there  are  some  who  will  agree 
with  me  in  thus  thinking  that  nothing 
but  such  a  system,  and  an  imperfect  con- 
eeption  of  the  true  nature  of  Algebra, 
could  have  rendered  (comparatively  speak- 
ing) nugatory  the  scientific  enthusiasm, 
the  ardoup,  and  the  disinterested  zeal  of 
SQQh  men  as  Masb&es  and  him  to  whom 
I  have  just  alluded. 

I  take  this  opportunity  of  mentioning 
with  respect  the  name  of  Mr.LocK.BAnT 
in  connection  with  the  subject  of  equa- 
tions. I  hope  on  another  occasion  to  call 
iltention  to  some  of  his  investigations. 

2,  ChuTch-yaid  Court,  Temple.  Jane  24,  184S. 

Errata. 
Vol.  xlviii.,  p.  606,  col.  1,  notef,  lin«  5  ; 
hrfore  "  form"  add  general. 

■        ,  p.  606,  col.  1,  note  t,  line  6 ; 
b^ore  «*  ="a<W  +A. 

,  p.  606,  col.  1,  note  f,  be- 
tween lines  6  and  7  insert, 

where  K^bx  +  cy  +  dr  +  ijp. 
■  ,  p.  607,  col.  I,  note  t  [Une  4] 

eqjuation  (/3),  transpose  x  and  y. 

♦  8i*e  some  remarks  on  this  problem  at  p.  159 
•C  Prot  J.  R.  Young's  Mathematical  Dinsertaticns, 
OrfMMioa.  184U)  *t  VP-  272—274  of  Prof.  T.  8. 
mvUtf's  Srtlultona  to  HtiHon's  Conrne,  (London, 
iMtf,)  Be.  The  method  of  Messrs.  Whitley,  Settle, 
ayi«j,  ii  Meatio^  in  pdneipU  with  that  of 


IB4  ayi«: 

nrntoh 


TBR  WAYB  PmiNOIFLB   IK  %BSPBVl\TUXQ, 

Mr.  Sc(^t  Russell  gave  a  lectare  at  the 
Royal  Institution  oa  the  2nd  instant,  oo  the 
sew  priaciple  introduced  by  him  into  ship* 
building,  called  the  Wave  Principle.    We 
extract  the  following  abstract  of  it  from  the 
Athenaum :  Mr.  RosseH's  object  was— /r«#» 
to  explain  his  theory  of  naval  conatruction  ; 
secondly,  to  connect  with  that  theory  prae* 
tical  rules  for  the  construction  of  ships ; 
Bnd,  JUutlfy,  to  state  the  resolU  which  hare 
followed  the  adoption  of  the  form  resulting 
from  this  principle,— by  the  general  adop-^ 
tion  of  which    the  velocity  of    merchant 
steam. thipi  have,  within  twelve  or  fifteen 
years,  been  raised  from  an  aversge  of  nine 
or  ten  miles  to  an  already  achieved  speed  of 
seventeen  or  eighteen  miles  an  hour.    Tho 
theory  is  derived  from  the  observed  proper- 
ties of  what  Bir.  Soott  Russell  has  termed 
the.  solitary  wane  of  translation  (or  tho 
wave  of  the  first  order),  and  those  of  the  gre- 
gariovs  wave  of  oscillation  (the  wave  of  the 
second  order).    The  fir«t-named  wave  moves 
with  a  velocity  which  can  neither  be  acce- 
lerated nor  retarded  by  the  velocity  of  the 
floating  body  which  produces  it ;  while  the 
latter  does  depend  on  the  sf  ee<i  of  the  boat 
by  which  it  is  caused.    The  solitary  wave  ia 
formed  by  the  bow  of  a  ship  when  in  motion, 
and  its  velocity  depends  on  the  curve  of  the 
water-line  of  the  vessel.     Mr.  Scott  RusseU 
proceeded  to  connect  with  these  properties 
of  the  waves  he  described  the  following  prin- 
ciplci  of  naval  architecture : — 1.  The  prin- 
ciple of  removing  the  least  quantity  of  watfr 
to  the  least  distance.      Assuming  that  all 
horizontal  motion  through  a  fluid  impli^ 
the  displacement  of  that  fluid,  it  is  obvioufi 
that  the  amount  of  moving  power  required 
to  propel  a  vessel  will  vary  with  the  bulk  of 
water  disturbed  and  the  range  of  lu  dis- 
turbance.    In  the  ordinary  construction,  a 
great  mass  of  water  is  set  in  motion  on  either 
side  of  the  bows  of  the  ship ;  but,  as  Mr. 
Scott  Rnssfell  had  proved  experimentally  in 
the  wave  boats,  no  more  water  was  disturbed 
by  them  than  was  occupied  by  the  immerqed 
portion  of  the  vessel.— 2.  The  principle  of 
adapting  the  form  of  the  body  which  is  to  dis- 
turb the  water  to  the  natural  form  of  the  fluid 
which  is  to  be  disturbed.  Referring  to  the  pro- 
perties of  the  wave  of  translation,  Mr.  Scott 
RusseU  proved  that  it  was  impossible  to 
propel  any  vessel  with  a  speed  greater  than 
that  of  the  wave  of  the  first  order  which  it 
pruduced  by  its  motion ;  and  that,  therefore^ 
wherever  speed  was  required,  the  shape  of 
the  vessel  mast  be  modified  to  accord  with 
laws  of  that  wave.     Thus,  the  length  of  fast 
ships  mast  be  great  (200  feet  of  keel  being 
lequisite  to  insure  with  least  power  a  spe^ 
of  la  miles  an  hour,  300  feel  of  keel  to  a(« 
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tain  23  miles,  &c.)  On  the  same  principle, 
boats  made  on  the  wave  principle^re  broad- 
est abaft  the  middle ;  the  lines  of  ran  are 
much  finer  in  the  bow  than  at  the  stern,  the 
bow  portion  of  the  water* line  being  con- 
cave.— 3.  The  principle  of  allowing  the  re- 
placement of  water  to  take  place  with  the 
greatest  possible  velocity.  The  wave  formed 
by  the  after  part  of  a  ship  is  not  the  wave  of 
translation,  bnt  the  oscillating  wave  of  the 
second  order.  It  arises  from  a  vertical  mo- 
tion of  the  water  from,  below  to  replace  the 
hollow  left  behind  the  ship  as  it  passes  on- 
wards. This  replacement  is  most  rapid  when 
the  stem  portion  of  the  water-line  is  full. 
Mr.  Scott  Russell  mentioned  that  vessels  of 
various  kinds  which  had  been  built  on  the 
principles  he  described  (although  the  prin- 
ciples themselves  were  not  understood  by 
those  who  acted  on  them)  had  always  been 
remarkable  for  speed.     The  old  Thames 


wherry,  the  smugglers'  boats,  privateers,  thel 
caique  of  the  Bosphorus,  fishing-boats  in 
the  North  of  Scotland,  have  been  built  more 
or  less  on  this  principle ;  and  it  was  remark- 
able that  whenever  the  form  of  any  of  these 
vessels  was  changed,  with  a  view  to  improve- 
ment, the  speed  was  always  diminished.  But 
'the  most  important  test  of  the  wave  princi- 
ple of  construction  is  afiforded  in  the  Holy- 
head fast  boats, — all  of  which  had  systema- 
tically been  constructed,  with  more  or  less 
accuracy,  in  conformity  with  the  wave  prin- 
ciple, and  are  propelled  at  the  rate  of  from 
17i  to  18^  miles  an  hour;  the  rapidity 
being  the  greatest  in  those  boats  in  whose 
construction  this  principle  is  most  accurately 
maintained.  By  the  same  principle,  he  felt 
satisfied  that  23  miles  an  hour  could  be  pro- 
duced ;  and  he  was  quite  prepared  to  carry 
that  speed  practically  into  effect. 


OaOVBS  AND  sons'  DOUBLE  VILB-HANDLB. 

[Regittered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Richard  Groves  and  Sons,  of 
Sheffield,  Tool-makers,  Proprietors.] 


Fig.  1  is  a  side  elevation  of  this  very 
useful  instrument  in  its  complete  state, 
and  fig.  2  a  plan  of  the  same.  A  is  the 
file  ;  BB,  the  handles ;  C,  a  flat  bar  or 
plate,  to  which  the  handles  are  affixed ; 
DD  are  two  screws,  which  are  passed 
through  holes  in  the  plate,  C,  into  the 
file,  which  is  tapped  with  a  correspond- 


ing screw  during  the  process  of  manu- 
facture. When  the  file  bos  been  used 
on  one  side,  the  screws,  DD,  may  be 
taken  out,  and  the  handle  fixed  on  the 
reverse  side ;  or  the  file  may  be  used  by 
placing  a  handle  on  the  tang,  £,  as  files 
are  generally  used. 


D0DDS*8  RAIL-8TBAIGHTBNIN0   MACHINE. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Isaac  Dodds,  of  Glasgow, 
Civil  Engineer,  Proprietor.] 


Fig.  1  is  a  front  elevation  of  this  ma- 
chine, and  fig.  2  is  an  end  elevation  of 
the  same.  AA  is  the  bed-plate  of  the 
machine;  BB  are  two  pillows  or  sup* 
ports,  upon  which  the  bar  to  be  straight- 
ened is  laid.  CC  is  the  pillar  of  the 
press,  which  is  cast  in  one  piece  with 
the  bed-plate,  A;  D,  the  nut,  formed 


of  the  upper  part  of  the  pillar.  £  is  the 
screw,  and  F  a  stud-piece,  which  forms 
the  opposing  point  of  strain  to  the  pil- 
lows, BB. 

'  The  bed  and  pillar  of  this  machine 
being  of  one  piece,  are  consequentljr  of 
much  greater  strength  than  the  machmes 
of  this  kind  hitherto  constructed,  which 
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haye   been   always   made    in    separate 
pieces. 

ON  TRB  DBVf  ATION  OF  FALLING  B0DIK8 
FKOM  THB  PBRPKNOICULAR. 

Sereral  experiments  have  indicated,  that 
bodies  falling  through  great  heights,  do  not 
drop  into  the  position  occupied  by  a  plum- 
met suspended  at  the  point  from  which  the 
body  falls,  but  somewhat  to  the  south  and 
east  of  it  The  latter  deviation  is  in  ac« 
eordance  with  what  might  be  expected  as  a 
result  of  the  earth's  rotation  on  its  axis ; 
but  an  explanation  of  the  former  did  not 
^pear  so  obTious.  The  inflaence  of  Dia- 
magnetism  was,  we  belieye  suspected,  and 
with  a  Tiew  to  determine  this,  the  experi- 
ments detailed  in  a  paper  by  the  Secretary, 
published  in  the  last  Report  of  the  Royal 
Cornwall  Polytechnic  Society,  and  which 
appeared  in  a  late  number  of  this  Magazine, 
seams  to  have  been  instituted.  These  expe- 
riments, on  account  of  the  great  discre- 
pancies among  them,  cannot  be  considered 
satisfactory  as  respects  the  amount  of  south 
deviation;  but  that  such  a  deviation  did 
exist  in  those  cases,  seems  clear.  Mr.  Rnn- 
dell  attributes  it  to  the  increased  time  oc- 
cupied by  a  body  in  foUfaig,  occasioned  by 


the  resistance  of  the  air,  and  in  the  exam- 
ples given,  supposes  it  proportional  to  the 
square  of  this  increase  of  time.  Now  this 
explanation  has  ^reference  only  to  the  pecu- 
liar mode  of  calculation  which  he  has  adopt- 
ed, and  the  omission  of  an  agency  which, 
though  perhaps  of  little  effect  in  those  par- 
ticular instances,  inust  greatly  modify  gene- 
ral views  of  the  subject.  Oul*  purpose  is  to 
give  the  method  of  estimating  more  accu- 
rately the  deviation,  ezclosive  of  the  ait's 
resistance,  and  afterwards  endeavour  to  point 
out  the  manner  in  which  the  air  will  effect  it. 


Let  PAKD  be  a  great  dicle  of  the  earth 
(assumed  to  be  a  sphere)  passing  through 
the  pole  P  and  the  point  A. ;  AB,  a  perpen- 
dicular to  the  surface  at  A,  and  B  the  point 
from  which  the  body  falls.  Also,  let  AFHK 
be  a  great  circle  passing  through  A,  whose 
plane  is  perpendicular  to  the  plane  of  the 
former ;  and  ALD  a  parallel  of  latitude, 
also  passing  through  A.  At  the  instant 
of  the  bodies  being  dropped  those  circles 
ere  supposed  to  become  stationary,  while 
the  point  A,  and  perpendicular  AB  move 
with  the  earth  on  the  parallel  of  latitude 
ALD.  If  the  body  were  not  intercepted 
by  the  earth  it  wonld  describe  an  ellipse, 
of  which  the  centre  of  the  earth  would 
be  either  a  focus  or  centre,  according  as 
the  space  through  which  it  fell  was  without 
or  within  the  surface;  its  plane  likewise 
would  be  the  plane  of  the  circle  AFHK. 
Whence,  if  BF  represent  the  path  of  the 
body,  it  will  be  a  portion  of  an  ellipse,  and 
will  meet  the  earth  on  the  circle  AFHK,  so 
that  the  point  on  which  it  drops  must  be  in 
a  lower  latitude  than  that  from  which  it  fell. 
We  need  not  here  investigate  the  process  of 
finding  this  latitude,  but  will  simply  stats 
the  result. 

Let  /  represent  the  latitude  of  the  point 
from  which  the  body  falls ;  L,  that  of  the 
point  on  which  it  drops ;  /,  the  ratio  of  the 
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forc«  of  gravitj  to  the  centrifugal  force  at 
tbe  eqoator ;  «»  the  space  throogh  which 
the  body  falU ;  a,  the  ratio  of  the  radius  to 
the  distance  from  the  earth's  centre  of  the 
point  from  which  the  body  falls.  Theo, 
when  9  is  without  the  surface  of  the  earth, 
putting  the  radiua  »  r 


and  when  it  is  within  the  earth, 
sin. 


1_  (g'-l)co*»/ 


By  means  of  these  expressions  we  may 
raadtly  find  the  deviation  from  the  true  per- 
pendlenlar  of  a  body  falling  from  any  height 
either  within  or  without  the  surface;  for 
since  sin  L  can  be  found,  we  have,  sin 
{/-  L}-*8in  /  cos  Ir— cos  /  sin  L. 

If  the  earth  were  at  rest,  a  plumb  line 
would  tend  direct  to  its  centre,  and  thus 
indicate  the  true  perpendicular;  but  the 
ee»trifttgaL  force  arising  from  ita  rotation 
must  evidently  thow  the  plummet  off,  and 
thus  eause  a  deviation  in  this  likewise.  If  9 
represent  the  length  of  the  plumb  line,  and 
D  the  deviation  from  the  true  perpendicular 
of  the  plummet,  then,  when  D  is  small 
9Qmpand  with  the  earth's  radius 

T\^*  «n  f  .cos  / 
/-co»2/ 

To  illustrate  these  formula  by  an  example : 
it  will  be  found  that  in  lat.  53'^  nearly 
(i.  e.  the  lat.  whose  sine  is  ,6)  a  body  drop- 
ped (in  vacuo)  without  the  earth's  surface 
through  a  height  of  1254  feet  faUs  2087716 
foot  from  the  perpendicular,  while  a  plumb 
line  of  the  same  length  deviates  2087340 
foet.  Hence  the  body  falls  ,000376  feet 
south  of  the  plumb  line.  Within  the  sur- 
fcce  with  a  height  of  1253  feet,  the  body 
deviates  2087151  feet,  while  the  deviation 
of  the  plumb  line  is  2087089,  which  gives 
the  deflection  in  this  case  ,000062  feet,  or 
9nly  ^th  of  the  former.  The  reason  of 
this  is,  that  within  the  earth,  the  oentririigal 
force  varies  as  the  foroe  of  gravity ;  whUe 
wkheut  the  surface  the  former  inereaseSf 
while  the  latter  rapidly  diminishes. 

If,  instead  of  an  ellipse,  we  suppose  the 
path  desoribed  by  the  faUing  body  to  be  a 
portion  of  a  parabola,  to  which  it  will  in 
vsality  very  nearly  approximate,  we  eau 
•asily  show  the  near  equality  subsisting  be- 
tween the  deflections  of  that  falliag  body 
•od  the  plumb  line.  In  this  case  the  velocity 
of  the  body  in  the  direction  of  a  tangent  to 
tiM  oiroleoCUtitiMlt  of  the  point  from  which 


it  drops  will  be  uniformly  the  same  as  that 
of  the  point ;  but  when  thi  deviation  is  small » 
the  deflection  in  the  plane  of  the  circle  of 
latitude  varies  as  the  square  of  the  tangent 
to  it  described  by  the  body,  <or  as  the  square 
of  the  time  of  its  description,  since  it  in 
described  uniformly ;  and  consequently,  the 
body  is  virtually  under  the  action  of  the 
centrifugal  force  uniformly  and  constantly 
acting.  Now,  let  9  be  the  space  through 
which  the  body  falls,  and  also  the  length  of 
the  plumb  line ;  t,  the  time  of  falling  through 
that  space  ;  y,  the  centrifugal  force,  and  ^, 
the  space  described  by  a  falling  body  in  one 
second.  Let  also  d  represent  the  dieviatioii 
of  the  body  in  the  plane  of  the  circle  of 
latitude,  and  D  the  like  deflection  of  the 
plummet.  Then,  by  the  theorem  for  nni- 
formly-acting  forces  d^^/gfi;  but  since  t  is 

the  time  of  falling  through  9,  fi^ — ;   and, 

substituting  this  in  the  former,  we  get  i^f9* 
To  find  the  deflection  of  the  plumb-line, 
since  forces  which  are  in  equilibrium  are 
proportional  to  the  sides  of  triangles  drawa 
in  the  directions  in  which  they  act,  we  have 
1  :  /  :  :  *  :  D.  or  D=/f.  Wherefore  D»  d, 
or  the  deflection  of  the  plumb-line  is  equal 
to  the  deflection  of  the  body.  This  is  the 
principle  employed  by  Mr.  Rundell,  in  the 
paper  before  referred  to,  with  slight  variation, 
and,  of  course,  is  not  strictly  accurate,  but 
suflSciently  so  for  the  purpose  for  which  it 
is  required.  WhUe  on  this  part  of  the  snjbfc 
ject,  we  would  remark  on  the  formula  given 
by  Professor  Cowie,  attached  to  Mr.  Run- 
dell's  paper.  From  the  context,  it  would 
appear  that  it  is  intended  as  an  expression 
of  the  southern  deflection  from  the  plumb- 
line,  in  terms  of  the  eastern  deviation ;  buti 
in  reality,  it  is  the  exact  symbolical  state- 
ment of  Mr.  Rundell 's  process  for  finding 
the  south  deviation  from  the  true  perpendi- 
cular ;  if  e  be  supposed  to  represent  the  arc 
described  by  the  point  from  which  the  body 
falls,  instead  of  the  eastern  deviation.  The 
note  seems  to  give  it  this  meaning,  unless 
the  terms  "  eastern  deflection  from  the 
plumb-line"  and  ''eastern  deviation"  sig- 
nify diflerently ;  and  if  this  be  the  case,  it 
becomes  unintelligible.  However,  that  it  is 
an  error  so  far  as  respects  the  original  inten- 
tion, is  clear ;  for  Mr.  Rundell's  explanation 
and  calculation  by  means  of  the  figures 
given,  imply  the  total  independence  of  the 
two  deviations  of  each  other ;  or,  in  other 
words,  the  eastern  deviation  is  assumed  to 
be  nothing.  The  result  is  not  sensibly 
affected  by  this ;  but  there  is  no  advantage 
attendant  on  it,  as  will  be  seen  by  comparing 
the  following  expression,  in  which  the  eastern 
deflection  is  involved,  with  Proiissior  Cowis'i. 
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P«tT— bidf  tlM  time  of  the  earth'a  rota- 
«k»,  t  the  tuM  of  the  body  falling,  ir» 
3-14159,  r  the  earth'e  radius,  and  d  the 
denatioR  (torn,  the  perpeDdicuIar,  then 


ii«r  sin  /coa  / 


C^^^-'-y) 


To  calffniate  the  eastern  deflection  with  per- 
faet  aeeiuicy  woold  be  Yery  laborious  i  bat 
Ibr  aauU  he^hts,  it  will  be  sufficiently  near 
tba  truth  to  estimate  it  as  equal  to  the  pro-  ' 
dM*  of  the  time  of  falling  by  the  difference 
of  the  Telocities  of  the  extreme  points  of  the 
space  &Uea  through. 

In  efamining  the  effect  produced  on  these 
leaolts  by  taking  into  account  the  action  of 
the  air»  although  we  have  no  data  to  pro- 
eeed  with,  CTen  if  the  complex  nature  of  its 
aetioa  did  not  preclude  a  very  correct  va- 
hMtion,  yet  we  shall  find  that  they  must 
beeome  greatly  changed  by  it,  both  in  quan- 
tiij  and  UndL  The  atmosphere  reyol?ea 
with  the  earth,  and  a  foreign  body,  or  a 
hedy  Bol  partaking  of  its  rotary  motion, 
if  prcgected  into  it,  must  ultimately  rotate 
UkewiM.  But,  before  acquiring  this  ulti- 
mate reYoWiag  motion,  its  primary  motion 
cf  preieetion  will,  by  friction  and  resistance, 
he  gradeally  destroyed.  It  is  etident  that 
the  Telocity  with  which  the  body  will  rotate 
eunol  be  the  same  as  that  of  the  air,  unless 
Ha  specifie  gravity  be  the  same ;  and  it  will 
he  leea  as  the  specific  gravity  and  size  are 
greater.  For  if  a  mass  of  fluid  revolve,  the 
emtrtlegal  foroe  of  any  portion  must  be 
equal  to  the  resistance  of  the  next  exterior 
portion ;  and  if,  instead  of  this  first  portion, 
1  body  of  greater  weight  be  substituted  while 
the  Tdedty  remains  the  same,  the  resistance 
ef  the  external  part  will  be  no  longer  equal 
to  the  centrifugal  force,  and  hence  the  body 
camot  revolve  with  it.  But  if  the  velocity 
of  the  body  be  diminished  so  that  its  centri« 
fcgal  force  may  be  equal  to  that  of  an  equal 
maae  of  fluid  moving  with  the  velocity  of 
the  fluid,  it  will  revolve  with  it ;  and  it  is 
plain  that  it  cannot  do  so  otherwise. 

To  apply  this  to  our  present  case,  we  will 
divide  the  examples  into  two  classes,  viz., 
the  same  body  dropped  through  different 
heights,  and  different  bodies  through  the 
M«e  height. 

Referring  to  the  figure,  it  is  clear,  if  the 
pett  ef  the  body  be  in  vacuo,  that  if  it  be 
wsiatcd  in  its  tendency  towards  the  earth's 
•entre  while  the  projectile  force  is  the  same, 
it  must  describe  a  wider  orbit ;  and  instead 
ol  taking  a  course  BF,  will  describe  a  path 
BH,  still,  however,  in  the  same  plane, 
Ihas  falling  in  a  lower  latitude.  Now,  the 
levelvlng  air  affords  such  a  resistance ;  but 
the  fliat,  it  oanaea  the 


body  to  partake  somewhat  of  its  rotation. 
Hence,  in  this  case,  it  will  move  in  a  coarse 
BM,  and  will,  consequently,  fall  in  a  higher 
latitude  than  if  acted  on  by  the  central 
resistance  only.  But  when  the  original  pro- 
jectile velocity  is  diminished  by  the  friction, 
&e.,  to  that  velocity  due  to  the  body  revolv- 
ing with  the  air,  it  will  revolve,  and  the 
deviation  from  the  perpendicular  must  then 
have  arrived  at  a  maximum,  and  if  measured 
by  the  angle  subtended  at  the  earth's  centre, 
will  remain  the  same  through  whatever  space 
it  falls  after.  The  eastern  deviation  will  be 
affected  rather  differently  ;  for  as  soon  as 
the  projectile  Telocity  decreases  so  as  to  be 
equal  to  that  of  the  point  A,  it  will  have 
attained  its  maximum,  and  then  diminish 
rapidly ;  since,  after  this,  both  the  central 
resistance  and  the  decreasing  orbital  velocity 
tend  to  reduce  it,  so  that  the  body,  after 
falling  through  a  certain  height,  will  not  only 
lose  what  it  first  gained,  but  also  its  proper 
deviation,  that  is,  the  deviatiqn  it  would 
have  acquired  in  vacuo.  Any  distance 
through  which  it  falls  after  this,  must  give 
a  fast-increasing  westerly  deflection,  if  a 
heavy  body  fall  through  but  a  small  height, 
it  will  not  be  subjected  to  the  full  effect  of 
the  air's  resistance,  on  account  of  an  insuf- 
ficiency of  time ;  but  if  a  body  of  less  weight 
be  used,  so  that  the  force  of  the  air  may  be 
more  effectiTo,  the  same  action  wiU  take 
place  aa  Iwfore,  though  a  sbnilarity  will  npt 
be  exhibited  in  the  results.  Suppose  the 
body  under  consideration  to  be  not  greatly 
different  in  its  specific  grarity  from  air. 
The  projectile  Telocity  will  eTidently  be  Tory 
soon  reduced  to  the  velocity  due  to  its  rota- 
tion in  air;  for  the  force  of  the  air  acta 
more  effectively  on  it,  and  the  orbital  velo- 
city has  to  be  diminished  less  than  if  it  were 
a  heavy  body.  A  small  height  will  thus 
give  the  maximum  deviation  from  the  per- 
pendicular ;  and  hence  at  a  height  not  greatly 
different,  this  must  be  less  than  that  of  the 
plumb-line ;  for  the  deviation  of  the  plomb- 
lioe  increases  as  the  height,  whUe  that  of  the 
body,  aftbr  attaining  its  msximum,  is  con- 
stant, or  at  least  sensibly  so.  It  must, 
consequently,  be  expected  that,  with  a  height 
such  as  a  quarter  of  a  mile,  or  less,  a  very 
light  body  would  exhibit  a  deflection  north 
of  the  plumb-line ;  while  a  consideration  of 
the  eastern  deflection  will  show  that  we  might 
not  expect  this  to  be  Tery  different  from  the 
result  which  would  be  obtained  in  Tacuo. 
At  all  events,  it  cannot  diminish  so  rapidly 
as  in  the  case  of  a  heavy  body,  after  obtain- 
ing its  greatest  amount.  We  are  thus  ena- 
bled to  indicate  the  kind  of  effects  produced 
in  a  series  of  experimenta  with  liodies  ol 
Tariotts  weights,  sixes,  and  other  qualities 
effeetiog  Umit  resytencea,  when  dropped 
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through  the  same  distance.  If  taken  in  the 
order  of  their  resistances,  commencing  with 
the  highest,  it  wonid  probably  be  found  that 
several  would  have  the  same  north  deflection, 
after  which  the  succeeding  ones  should  de- 
crease until  those  having  but  small  resistance 
exhibited  south  deflection  from  the  plumb- 
line,  the  extreme  limit  of  which  must  ap- 
proximate to  that  given  by  Mr.  Rundell  in 
his  paper,  under  the  circumstances  there 
mentioned.  The  effect  on  the  eastern  de- 
viation cannot  so  readily  be  perceived  with- 
out a  few  preliminary  experiments.  The 
variation  in  this,  however,  must  be  much 
less  than  that  of  the  other. 

In  recapitulating,  then,  we  find  that  fall- 
ing bodies  may  have  either  north,  south, 
east,  or  west  deflection  from  the  plumb- 
line  ;  and  that  the  first  two  deflections  may 
be  combined  with  either  of  the  latter  two, 
and  that  each  may  exist  separately  or  not  at 
all,  depending  on  the  circumstances  of  height 
fedlen  through,  and  the  weight,  size,  and 
form  of  the  bodies  used. 

W.  Sloogbtt. 
Devonport,  June  24,  1848. 


THB    COMING   COMET. — HISTORICAL 
NOTICBt 

g?rom  a  Lecture  upon  the  Science  of  Attronomf, 
vered  by  Mr.  Henry  AUhans,  jun.,  before  the 
Hackney  Literary  and  Scientific  Institution.] 

On  the  5th  day  of  March,  1556,  this 
eccentric  wanderer  was  first  perceptible  in 
the  sign  of  Libra.  Pursuing  its  celestial 
course  with  great  velocity,  it  touched  the 
left  wing  of  the  sign  Virgo,  passed  below 
the  knee  of  the  constellation  Bootes,  whence 
it  ascended  to  the  north  pole  of  the  ecliptic 
(its  inclination  being  32  degrees  6  minutes) 
towards  Andromeda,  where  it  lingered,  but 
receding  towards  the  Northern  Fish,  it  was 
there  lost.  Its  perihelion  (or  nearest  point 
to  the  sun)  was  passed  on  the  21st  day  of 
April,  just  two  days  previous  to  its  final 
disappearance.  Whilst  it  remained  within 
the  circle  of  those  tropical  stars  which  never 
set,  the  comet  was  visible  idl  night  long ; 
and  throughout  its  course,  the  apparent 
magnitude  of  the  head  was  uniformly  as 
large  as  Jupiter  to  the  naked  eye.  Its  mo- 
tion ran  contrariwise  to  the  succession  of 
the  Zodiacal  signs,  and  within  the  space  of 
four  days,  it  completed  seventy  degrees  west- 
ward, and  thirty  degrees  northward,  direct- 
ing ito  path  towards  Saturn  (then  in  Aries) 
but  apparently  slackening  its  speed  as  it 
approached  that  planet.  At  first  its  helio- 
centric motion  was  retrograde  —  at  last 
direct.  In  the  intermediate  course  it  was 
most  swift,  despatching  fifteen  degrees  daily. 
The  nucleus  (or  body)  presented  the  aspect 
of  a  bright  globe  of  Q^e,  equivalent  to 


a  half-moon,  but  the  rays  and  colours  varied 
and  interchanged  like  the  flickering  of  a 
flame  agitated  by  the  wind.  The  tail  was 
moderately  long  and  much  attenuated ;  at 
first  presenting  a  martial  aspect,  but  subae- 
quently  dissolving  into  a  pale  and  livid  com- 
plexion :  the  stream  of  rays  was  denser  near 
the  head,  and  more  rarified  towards  the  ex- 
tremity of  the  tul,  which  at  first  pointed 
eastward,  but  as  the  comet  mounted  to  the 
north,  the  train  took  a  southerly  direction. 

This  eccentric  member  of  the  solar  sys- 
tem has  been  conjectured  to  be  identical 
with  that  mighty  comet  which  startled 
Europe  in  the  year  1264,  so  particularly  de- 
scribed  by  Palseologus,  Zuinger,  Calvlsius, 
Matthew  Paris,  and  other  chroniclers  of  the 
period.  That  portentous  visitant  was  first 
discernible  near  the  sign  Taurus,  behind  the 
planet  Venus;  and  it  raged  during  the 
whole  summer  season,  until  the  7th  day  of 
October.  It  was  originally  observed  in  the 
twilight  of  the  evening,  but  speedily  passing 
the  sun  on  the  6th  of  July,  at  a  rapid  rate, 
(the  place  of  its  perihelion  being  21  degrees 
of  Capricorn,)  it  re-appeared  shortly  before 
the  morning  twilight  towards  the  8th  degree 
of  Cancer,  whenee  it  retrograded  very 
quickly  into  Gemini,  threading  its  way  be- 
tween Canis  and  Orion,  but  ultimately 
retreating  into  the  latter  constellation.  Its 
movement  from  east  to  west  was  more  than 
equal  to  50  degrees  of  latitude,  and  hardly 
5  of  longitude.  The  inclination  of  its  para- 
bolic orbit  to  the  ecliptic  was  36^  degrees ; 
and  the  distance  of  its  perihelion  (that  of 
the  earth  being  1)  was  0*4450.  At  first  it 
followed  the  morning  star,  but  subsequently 
preceded  that  brilliant  orb.  The  train  or 
tail  was  very  long  and  broad,  resembling  a 
fan  in  shape,  emerging  from  the  eastern 
horizon  before  the  dimmer  nucleus,  and, 
when  folly  ascended,  stretched  itself  up- 
wards, and  shooting  its  rays  to  the  meridian, 
the  comet  occupied  in  length  one-half  of 
the  heavens,  presenting  a  fearful  apparition 
to  the  eye  of  the  superstitious  spectator. 
As  it  swept  along  through  space,  the  tail 
diminished  daily  in  breadth,  but  proportion- 
ately increased  in  length  and  brilliancy. 
Contemporary  historians  relate  many  terri- 
ble calamities  as  befalling  the  nations  of 
Europe  during  the  year  1264 ;  among  other 
strange  coincidences,  it  is  related  in  the 
lAM  Chronicorttm  (printed  at  Nuremberg, 
A.D.  1493,)  and  confirmed  by  other  writers 
in  the  middle  age,  that  on  the  occasion  of 
the  first  appearance  of  this  biasing  star,  the 
sovereign  pontiff,  Urban  IV.,  was  seized 
with  an  alarming  distemper,  which  confined 
his  holiness  to  his  apartment  daring  the 
entire  period  that  the  comet  prevailed ;  and 
on  the  very  night  that  the  comet  disappeared 


CAPTAIN   spike's   METHaD   07    HAlglNO   SU19KEK    V£6SrELS. 


IT 


the  Pope  expired.  In  1556,  itf  appearance 
wms  accompanied  by  similar  strange  snb- 
hinarf  eTents.  The  Tictorions  emperor, 
Charles  V.,  to  the  amazement  of  the  world, 
suddenly  resigned  the  crowns  of  Germany 
and  Spain,  and  betook  himself  to  a  monas- 
tery, where  he  shortly  died. 

It  was  in  a  paper  read  before  the  Royal 
Sodety  of  London,  abont  the  middle  of  the 
last  century  (eufe  Philoi.  TVaiw.,  vol.  xMi.), 
that  Mr.  Dnnthome  hasarded  the  supposi- 
tion that  these  two  celestial  strangers  were 
identical  —  a  eonjectnre  also  coantenanoed 
by  the  eminent  French  astronomer,  M.  de 
Lalande.  This  hypothesis  has  recently  found 
a  sanguine  advocate  in  Mr.  J.  R.  Hind,  the 
discoTerer  of  the  new  aiitroid.  Bat  its  return 
during  the  current  year  (1 848),  although  en- 
doraed  by  these  high  authorities,  is  yery 
problematieal ;  for  tiie  cautious  Dr.  Halley 
has  expressly  indad^  the  comet  of  1556 
along  with  fire  others  concerning  whose 
elements  he  was  sceptical,  as  the  observa- 
tions handed  down  by  Paulus  Fabricius  and 
the  older  astronomers  (which  formed  the 
basis  of  his  computation)  were  neither  made 
with  good  instruments  nor  mathematical 
precision,  so  that  great  difficulty  was  ex- 
perienced in  harmonizing  their  conflicting 
accounts.  Adequate  allowance  should  also 
be  made  for  the  amount  of  the  disturbing 
forces  whidi  this  eccentric  traveller  may  en- 
counter through  its  approximation  to  other 
heavenly  bodies  in  its  lengthened  journey 
through  the  realms  of  space.  Besides,  we 
possess  exsct  details  of  its  path  only  during 
one-fourth  of  the  fifty  days  it  waa  last  visi- 
ble. As  for  the  elements  of  1264,  founded 
upon  the  Latin  manuscript  of  a  Dominican 
fiiar  preserved  in  Pembroke-hall,  Cam- 
bridge, they  are  open  to  grave  exceptions, 
and  form  but  a  sandy  foundation  for  the  cal- 
culating astronomer  of  the  nineteenth  cen- 
tury.- Is  there  not  also  a  palpable  difference 
of  several  degrees  between  the  elements  of 
the  two  ?  Considering,  therefore,  that  the 
cometary  revolutions  are  subject  to  extensive 
fluctuations,  since  these  frail  bodies  are  so 
susceptible  of  opposite  attractions  from 
powerful  ne%hbouring  orbs — weighing  the 
difficulty  of  proving  identity  after  a  lapse 
of  292  years— and  the  laxity  of  previous 
observations ; — above  all,  reflecting  that  the 
orbita  of  only  three  of  these  singular  bodies 
are  satisfactorily  settled,  whereas  probably 
800  appearances  are  known,  and  the  ele- 
ments of  neariy  100  recorded; — may  we 
not  reasonably  pause,  and,  with  the  saga- 
cious Halley  legitimately  doubt,  before 
yielding  assent  to  a  prediction,  not  wholly 
gratuitous,  nor  placed  beyond  the  range  of 
possibility,  but  yet  depending  too  closely  on 
ooDJectore,  though  seekiog  to  ally  positive 


calculation  and  observation  in  its  support  ? 
But,  in  spite  of  mathematical  discrepancies, 
imperfect  instruments,  and  conflicting  data, 
should  the  approach  of  this  comet  crown 
the  other  wonderful  occurrences  of  this 
eventful  year,  it  will  afford  another  astrono- 
mical triumph ;  as  the  comet  will  then  have 
completed  its  twentieth  revolution  round  the 
sun  since  the  creation  of  the  world. 


CAPTAIN  spike's  MBTBOO  OF  J&AI8INO 
SUNKEN  VS88EL8. 

Sir,— -I  am  anxious  to  make  some  remarks 
upon  the  subject  treated  of  in  your  last 
number,  by  your  correspondent  who  signs 
himself  ''A  Landsman."  The  mode  of 
raising  the  vessel  by  Captain  Spike  is  per- 
fectly possible,  simply  on  the  supposition 
that  she  had  no  scupper-holes.  In  such  a 
ease,  the  water  outside  would  not  be  in  free 
communication  with  that  within  her  bul- 
warks, and,  consequently,  the  holes  alleged 
to  have  been  bored  would  have  had  the  effect 
attributed  to  them.  You  wiU  observe,  then, 
that  I  would  qualify  the  statement  in  your 
editorial  note,  in  so  far  as  respects  the 
assertion  that  the  feat  in  question  could 
"  never  have  been  accomplished  under  any 
possible  state  of  circumstances." 

The  question  between  your  correspondent 
and  his  friend  is  one  of  fact — "  Were  there 
scuppers  or  were  there  not  ?  "  and  in  default 
of  positive  evidence,  I  think  we  shall  find 
the  general  appearances  to  be  against  the 
as8um,ption  of  "  A  Landsman." 

1st.  Very  few  decked  vessels  have  no 
scuppers. 

2nd.  Especially  if  deep  in  the  waist. 

3rd.  The  captain  leada  us  to  infer  that 
there  were  scuppers,  else  it  would  have  been 
unnecessary- to  caulk  the  maln-hatch,  or 
even  to  close  it.  At  the  same  time,  it  may 
be  urged  that  there  is  no  mention  of  scuppers 
at  all,  as  remarked*  by  your  correspondent ; 
and  that  the  combinga  of  the  main  hatch 
were  unusudly  high  for  a  vessel  with  great 
sheer  and  scuppers. 

And,  lastly,  had  there  been  scuppers,  the 
fact  of  any  water  running  from  holes  bored 
as  stated,  must  have  been  not  real,  bat 
invented  quite  gratuitously. 

I  am,  Sir,  yours,  &c.,    . 

John  Macokeoor. 

2i,  Linooln's-inD-flelds, 

June  27, 1848. 
[We  insert  this  letter  out  of  respect  to 
our  esteemed  correspondent,  but  eannot  say, 
that  we  are  at  all  shaken  by  it,  in  our  con- 
viction of  the  soundness  of  the  opinion  we 
have  expressed.  Scuppers  or  no  scuppers, 
there  was,  at  all  evenU,  a  free  commu- 
nication, thiongh  the  main-hatchway,  be- 
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twem  tht  water  ontiida  and  inside;  and, 
we  repeat,  that  at  long  as  that  was  the  case, 
there  ooeld  be  but  one  water-level  common 
to  both.— ETd.  M.  M.] 


CIRCULAR  SAWING. 

An  experiment  was,  by  permission  of 
the  Lords  Commissioners  of  the  Admi- 
ralty, made  at  the  Saw- mills,  Woolwich 
Dockyard,  on  Saturday  last,  by  Mr. 
James  White,  C.E.,  with  the  view  of 
tesdng  the  efficiency  of  circular  saws  in 
cutting  through  the  eentre  of  rough 
timber  of  a  diameter  nearly  equal  to  that 
of  the  saw  itself. 

An  elm  tree — one  end  of  which  was  of 
the  full  diameter  of  the  saw — was  placed 
upon  one  of  the  circular  sawing  machines, 
having  a  saw  4  feet  diameter,  and  a 
self-feeding  motion,  in  the  usual  way. 
By  this  motion  the  tree  was  brought  to- 
wards the  saw,  and  passed  over  it ;  and 
by  a  reverse  motion,  it  was  run  back. 

The  cot  made  in  the  tree,  passing 
over  the  saw,  was  in  dead  wood  all  the 
way,  and  fully  20  inches  deep.  After 
^e  tree  was  run  back,  it  was  turned 
over,  and  adjusted  for  a  second  cut  to 
line  with  the  firsts  and  in  this  position  it 
was  brought  forward,  as  before,  and 
completely  divided  in  two.  ^ 

The  object  of  this  experiment  was  to 
ascertain  whether  rough  timber  of  a 
large  size  can  be  cut  up  in  this  way,  and 
the  result  was  quite  conclusive  in  that 
respect. 

Lord  Willoughby  de  Eresby  was  pre- 
sent, and  took  much  interest  in  the 
•xperiment  It  is  now  his  lordship's 
intention  to  adopt  circular  sawing  for 
cutting  up  the  timber  upon  his  estate, 
either  in  the  way  described,  or  by  placing 
(as  suggested  by  his  lordship)  one  saw 
above  the  other,  and  dividing  the  tree  at 
one  cut,  to  avoid  the  trouble  of  turning 
tbe  tree  over. 


MALTBT  AND  WBBb's  PATXNT  IMPBOVB- 
UBNTS  IN  DISTILLATION. 

[Patent  dated  December  15,  1847.  Patentee!, 
'William  Maltby,  of  Tredegar-square,  and  Thomas 
Webb,  of  Mare- street  Hackney.  Specification  en- 
loUedJune  15,  1847.] 

The  improvements  described  in  this  spe- 
cMoation  relate, 

Firstly.  To  the  preparation  of  grain  prior 
to  the  employment  of  it  for  brewing  or 
distiUing. 

Seeendly.  To  the  additton  of  tartario  or 


citrio  add  to  the  wort,  or  other  saoohariao 
solatioDs. 

Thirdly.  To  the  retaining  of  the  prodacts 
or  gases  evolved  during  the  process  of  fer- 
mentation, and  causiog  them  to  return  into 
the  solutions,  in  order  to  promote  the  said 
process. 

Fourthly.  To  the  peculiar  oonstmctioa 
and  arrangement  of  apparatus,  whereby  the 
distillation  is  more  rapidly  and  continuously 
effected,  and  the  temperature  of  the  alcoho* 
lie  vapour  so  regulated,  that  spirit  of  almost 
any  desired  strength  may  he  obtained. 

When  the  patentees  operate  upon  bariey, 
they  submit  it  to  heat  until  it  is  deprived  of 
about  12i  per  cent,  of  its  weight,  taking 
cars  not  to  bum  the  grain ;  they  then  grind 
it»  add,  when  cold,  8  per  eent.  of  its  original 
^weight* of  malt,  and  continue  the  brewing 
process  after  the  usual  manner.  Next  they 
mash  it  in  a  mash  tun  for  half-an-hour,  and 
.  mix  with  it  4  lbs.  of  soda  of  eommerce  die* 
solved  in  water  to  every  one  quarter  of  barley 
which  has  undergone  the  preceding  proceaa, 
(should  it  not  have  undergone  that  processt 
3ilb8.  of  soda  will  be  suflScient.)  When 
the  temperature  of  the  wash  has  sunk  to  80** 
Fah.,  yeast  is  added,  to  produce  fermenta* 
tioD,  the  fermenting  back  is  closed,  tho 
refrigerator  half  filled  with  water,  adding 
soda  thereto,  and  the  fermenting  liquor 
stirred,  by  means  of  an  agitator,  every  Aw9 
or  six  hours,  until  its  specific  gravity  ia 
equal  to  or  less  than  water.  The  patenteea 
then  mix  with  the  wort  or  solution  oateehUf 
concentrated  sulphuric  add,  or  other  add, 
in  Buffident  quantity  to  neutralise  the  soda* 
The  wort,  or  wash,  is  now  ready  for  use. 

Instead  of  adding  the  soda  as  hticm 
stated,  a  portion  of  the  water  in  the  rsfrigo- 
rator  may  be  used,  provided  that  it  containa 
the  requisite  quantity  of  soda. 

When  sugar  is  employed  for  the  purpose 
of  distilling  spirit  therefrom,  a  100  lbs.  of 
sugar  are  mixed  with  100  gallons  of  water, 
adding  2  per  oent.  of  yeast  to  cause  fermeq« 
tation,  and  then  soda,  or  carbonate  of  lioso, 
and  aifterwards  catechu,  coneentimtcd  anl* 
phuric  add,  or  acetate  of  lead,  in  sufficieak 
quantity  to  neutralize  the  soda  or  oarboanto 
of  lime. 

When  molssses  are  employed,  the  smo 
methods  as  in  the  preceding  ease  are  adopted 
When  it  is  desired  to  obtain  a  very  fine  b«t 
peculiar  spirit,  the  patentees  add  fib.  of 
tartaric  or  dtric  add  (or  the  parts  of  thooe 
fruits  which  contain  them),  to  every  1  ewt.  of 
saccharine  matter  contained  in  the  solutiottt 
and  omit  the  use  of  soda  or  carbonate  of 
lime. 

Hie  apparatns  referred  to  under  the  tUrd 
head  consists  of  a  fermenting  back,  throngfa 
the  centre  of  whidi  passes  a   hoiiiOBtol 
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Mtt  fumiflbed  oa  tlie  outride  'with  a  handle 
for  communicating  motion.  On  the  ihafti 
and  inaide  the  fermenting  back,  are  fai- 
teoed  two  fans,  so  that  the  one  shall  be  in 
the  same  right  line  as,  and  a  contiauation  of 
the  other.  These  fans  are  divided  into  cells 
by  a  number  of  ribs  attached  to  those  two 
4tf  their  four  surfaces  which  come  in  contact 
with,  and  do  not  recede  from,  the  liquor. 
lo  or  near  to  the  centres  of  every  other  one 
of  these  cells,  is  a  hole  for  the  purpose  of 
aBowiog  the  pasaage  of  the  carbonic  acid 
gaa.  Commnnication  is  established  between 
those  cells  which  have  holes  and  those  which 
hiTB  not  by  means  of  channels  in  the  ribs. 
Above,  and  on  one  side  of  the  fermenting 
back,  is  placed  the  refrigerator,  in  which  is  a 
worm  or  a  coil  of  pipes  communicating  with 
the  back.  Communication  is  establifthed  be- 
tween the  refrigerator  and  the  mash  tun, 
and  also  between  the  latter  and  the  ferment- 
h^  back.^' 

The  apparatus  for  distilling  by  means  of 
afeeom  or'hot  water,  consists  of  the  body  of 
an  ordinary  still  of  either  wood  or  metal, 
in  which  are  placed  shelves  one  above,  and 
cquidiatant  from  each  other.  Upon  the  top 
iurfsce  of  each  shelf  is  formed  a  chan- 
nel, open  at  top,  of  a  convolute  form,  in 
which  is  placed  a  worm.  The  channels  and 
worms  on  each  shelf  communicate  one  with 
the  other.  The  wash  which  enters  the  still 
at  top,  ctrcnlatea  through  the  ehannels  on 
eaeh  shelf  suecessiyely,  and  in  so  doing 
comes  in  contact  with  the  exterior  surfaces 
of  the  worm,  in  which  circulates  steam  (ad- 
■utted  at  the  bottom  of  the  still)  whereby 
It  is  heated,  and  the  alcoholic  vapour  dis- 
ongagod.  In  the  head  of  the  still  is  a 
worm,  through  which  flows  a  stream  of  cold 
water,  to  be  regulated  at  pleasure  ;  and  be- 
tween the  body  and  head  of  the  still  is  a 
perforated  plate  for  the  purpose  of  spread- 
ing  the  alcoholic  vapour  which,  passing  up- 
wards and  round  about  the  worm,  becomes 
by  its  oontact  therewith,  cooled.  The  alco- 
holic Taponr  then  passes  into  a  receiver, 
snd  aubaequently  through  other  refrigerators 
to  be  pn^perly  condensed.  -  The  patentee^ 
itala,  that  by  these  means  for  regulating  the 
temperature  of  the  alcoholic  vapour,  they 
U%  enabted  to  obtain  spirits  of  almost  any 
itQ^red  strengdi. 

The  patentees  describe  further,  an  ar- 
for  ^iplying  the  used  steam  and 
i  wash  to  the  heating  of  the  wash  pre- 


vious to  its  entry  into  the  still,  and  also  in 
apparatus  for  straining  it  in  its  passaga 

thereto. 


•  Altheiigb  neither  the  object  of  this  amtnge- 
meot  ef  apparatut  ner  the  mode  of  working  It 
la  4eterlbed  ta  the  apeeification,  it  i«  preaumed 
flMi,t  the  cartKmie  add  gaa  ia  to  be  eauaed  to  eacape 
(bmugfa  the  werm  into  the  atmosphere,  while  any 
akobolic  vapour  which  might  aocompany  the  gaa 
would  become  condensed  In  the  worm,  and  so 
letttm  Into  the  baeltin  a  fluid  state. 


DUNN  ANO  KLLIOTT'S  MACHINE  FOR 
TESTING  CHAIN  CAnLES. 

Messrs.  Dunn  and  Elliott,  of  the  Wind- 
sor-bridge  Iron- works,   Manchester,  have 
lately  invented  a  machine  for  testing  chain 
cables,  whioh  is  distinguished  by  great  rim- 
plicity  in  its  arrangement,  and  by  whioh 
some  important  objects  are  more  completely 
attained  than  by  any  previous  invention. 
The  machine  has  been  made  tor  Measrs. 
Hingley  and  Sons,  of  the  Cradley  Chain* 
works,  Worcestershire,  and  of  Salthonse 
Dock,  Liverpool.     Hitherto  those  gentle- 
men, and  other  chain-cable  manufacturers, 
have  not  possessed  on  the  spot  a  sufficiently 
powerful  testing   machine ;    and  if    their 
cables  broke  when  tested  at  Liverpool,  they 
Buffered  all  the  cost  of  the  carriage  of  tb« 
cables  thither,  and  the  expense  of  repair. 
This  disadvantage  is  now  obviated,  and  a 
perfect  test  of  each  chain  will  be  made 
where  the  article  is  manufactured.    Messrs. 
Dunn  and  Elliott's  machine  was  tried  at 
their  works  (the  Windsor-bridge  Iron-works) 
previously  to  its  being  sent  to  its  destinatioa, 
in  the  j^sence  of  Mr..  Fothergill,  of  the 
firm  or  Roberts,  Fothe|-gill,  and  Dobinson ; 
Mr.  W.  Maybum,.  of  the  Ardwick  Iron- 
works; Mr.  Barlow,  consulting  engineer; 
Mr.  Booth,  manager  of  Messrs.  Whitworth 
and  Co.'s  works ;  and  other  engineers  and 
machine  makers.      The  opinion  of  theee 
gentlemen  was  highly  favourable  to  its  me- 
rits.   The  machine  in  question  eonsists  of  a 
horizontal  iron  cylinder,  6  feet  long,  in  which 
works  a  piston.    At  the  end  of  the  cylinder, 
and  isontinuing  in  the  same  right  line,  is  an 
iron  trough,  or  pipe,  which  may  be  length- 
ened or  contracted  at  pleasure.    At  the  end 
of  this  trough  are  a  p^r  of  iron  claws,  to 
which  one  end  of  the  chain  to  be  tested  is 
fhstened  ;  the  other  end  of  the  ehain  is  flu- 
tened  to  the  end  of  the  piston-rod,  by  simi- 
lar claws.     The  chain  being  thus  fixed,  is 
tested  in  the  following  manner :— Water  is 
forced  by  a  double  hydraulic  pump  into  tke 
eytinder,  between  the  bottom  of  the  piston 
and  the  water-tight  end  of  the  cylinder  nest 
to  the  trough,  which,  of  course,  forces  the 
piston  to  descend  the  cylinder,  stretching 
and  severely  testing  the  chain,  one  end  of 
which  is  attached  to  the  piston-rod.    The 
advantage  of  testing  the  chain  by  means  of  a 
hydraulic  pump,  over  any  other  means  of 
testing  hitherto  adopted,  is,  that  a  more 
gradual   and    constant   increase    of   pres- 
sure is  obtained ;  and  that,  on  acoeunt  of 
the  slightoat  etasticity  of  water,  there  fi 
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not  the  severe  rebound  whicl),  on  dfcher 
arrangements,  takes  place  when  a  heavy  chain 
is  broken  at  a  very  high  preuure,  and  which 
ia  Bon^etimes  attended  with  aerioua  injnry  to 
the  testing  machinery,  and  with  dangerous 
accidents  to  the  bystanders.  The  trough 
by  which  the  chain  is  being  tested  is  shut  in, 
which  is  a  further  precaution  against  acci- 
dent. The  adaptation  of  the  hydrauUc  press 
to  the  purpose  in  question  was  not,  howoTer, 
a  novelty.  The  peculiar  advantage  of  the 
new  machine  is  the  combination  of  the 
hydraulic  press  with  a  simple  and  effectual 
contrivance  for  accurately  registering  the 
pressure  exerted  upon  the  chain,  which  we 
■hall  now  describe.  At  the  end  of  the 
cylinder,  next  the  trough,  and  in  its  upper 
surface,  is  fixed  a  brass  ram,  working  in  a 
water-tight  stuffing-box,  and  having  its 
upper  end  connected  with  a  scalebeam.  The 
■calebeam,  of  course,  rests  on  a  support 
fixed  upon  the  machine.  When,  therefore, 
the  water  is  forced  into  the  cylinder,  the 
ram,  it  is  clear,  must  be  driven  upwards, 
lifting  the  scalebeam  with  it ;  and,  by  fixing 
different  weights  upon  this,  or  sliding  the 
same  weight  nearer  or  further  from  the  ful- 
crum of  the  beam,  as  on  a  steelyard,  the 
intensity  of  the  pressure  can  be  accurately 
measured.  The  gradual  increase  of  weight 
arising  from  sliding  the  weight  along  the 
beam,  combined  with  the  gradually  increas- 
ing pressure  from  the  hydraulic  press,  gives, 
it  will  be  at  once  seen,  a  total  freedom  from 
jerking,  or  from  sudden  straining  in  the 
testing.  In  order  to  get  rid  of  the  necessity 
of  entering  into  minute  calculations,  as  to 
the  effect  of  the  weight  of  the  scalebeam,  or 
the  friction  of  the  ram  in  the  stuffing-box, 
the  scalebeam  is  lengthened  beyond  the 
pivot,  its  two  limbs  beSig  made  to  balance ; 
and  upon  the  limb  on  which  the  ram  does 
not  act,  and  upon  which  the  testing  weight 
or  weights  are  not  placed,  a  small  weight 
equal  to  this  friction  is  placed.  In  the 
cable-testing  machines  to  which  the  hydrau- 
Uc pressure  has  hitherto  been  applied,  the 
lever  for  measuring  the  pressure  has  been 
annexed  to  the  pnmp ;  and  consequently  one 
most  important  element  in  the  calculation, 
the  frictbn  of  the  water  in  the  pipe  from 
the  pump  to  the  cylinder,  and  in  the  cylin- 
der itself,  has  been  totally  omitted,  or,  at  all 
events,  has  not  been  measured  with  the 
slightest  approach  to  accuracy.  The  weight 
of  the  whole  machine,  not  including  the 
trough,  is  about  3  tons,  its  width  about  5 
feet;  the  length,  of  course,  is  variable,  de- 
pending upon  the  length  of  the  chain  which 
is  being  tested.  It  is  capable  of  testing 
with  any  pressure,  from  ^  cwt.  to  100  tons ; 
its  cost  is  only  about  200/.  The  corporation 
machine  at  Uverpool,  whose  testing  power 


does  not  exceed  that  of  Messrs.  Dunn  and 
Elliott's  machine,  cost  1000/.,  and  is  about 
six  times  the  weight  and  three  times  the 
bulk  of  the  machine  we  have  been  de- 
scribing. 

The  above  machine  has  been  proved  at 
the  Cradley  Chain-works.  A  chain  cable, 
30  yards  long,  made  from  1^  rounds  of  the 
regular  quality  of  cable  fron,  by  S.  Even 
and  Sons,  bore  the  extraordinary  weight  of 
78  tons,  being  28  tons  above  the  regular 
proof  reqmred  at  Lloyd's,  and  stretched 
4  feet  in  length  before  it  could  be  broken, 
the  power  of  the  machine  literally  dragging 
the  iron  asunder.^^trmtii^AMi  /ommai. 


THB  WOOD   PATINO  FATSNTB. 

Court  of  QueeH*9  BaicA.— June  26,  1848. 
(Before  Mr.  Justice  Wigtatman.) 

Huhi  and  Others  v.  B$daU  and  0<A«r«.— This  was 
an  action  brought  for  an  inflringement  of  a  patent 
for  wood  pavement,  and  breach  of  covenant.  It 
appeared  tbat  several  patents  had  been  purchased 
by  the  plaintlfis  to  secure  to  themselves  the  right 
of  using  wooden  blocks  for  the  purpose  of  pave- 
ment. It  f^irther  nppeared  that  in  the  specification 
of  one  of  these  (Parkyn's)  it  was  stated  that  the 
fibres  of  the  wood  should  lie  at  an  angle  of  from 
about  45  10  70  degrees.  The  defendants  had 
taken  a  license  from  the  plaintifb  to  use  Par- 
kyn's inventi6n,  but  they  had  deviated  from  it  ao 
far  as  to  lay  the  blocks  (at  Cornhllland  Chalk  Farm) 
at  73  degrees  of  inclination.  The  plaintiffs  now 
claimed  at  the  rate  of  Gd.  per  sqnare  yard,— 50/.  Is. 
This  demand  was  resisted,  on  the  ground  that 
what  they  had  done  did  not  come  within  the  deed 
of  license,  which  stated  the  limits  to  be  between 
45  and  70  degrees. 

The  learned  judge  said,  that  as  the  agreement 
was  that  the  wood  pavement,  for  which  the  de- 
fendants were  to  pay,  distinctly  stated  that  the  io- 
clination  of  the  fibre  should  range  between  45  and 
70  degrees,  boHi  parties  were  bound  by  that  agree- 
ment. 

The  Jury,  therefore,  under  the  direction  of 
the  learned  Judge,  returned  a  verdict  for  the 
defendants. 

The  Jury  stated,  however,  that  they  conaldered 
the  principle  to  be  the  a 


Note,-~Tht  patent  of  Mr.  Parkyn  formed  the 
subject  of  a  former  Judicial  investigation,  the 
result  of  which  was  equally  unfayourable  for  Ita 
proprietors.— See  report  of  Parkyn  «.  Harrison, 
keck.  Mag.,  vol.  xxxii.,  p.  S53.  The  Vlee-Chaaeel- 
lor  in  that  caae  decided  againat  the  patent,  because 
the  words  "  l^om  about  45  to  70  degrees  "  were  not 
sufflciedtly  definite;  while  the  patent  on  which  the 
then  defendent  relied  (that  of  Count  de  Lisle)  wbs 
good,  because  he  bound  himself  to  the  precise  angle 
of  630,  26',  5"'8.  A  coroespondent  (same  vol.,  p. 
741.)  observed  on  this  that  the  pracUeal  eflbet  of 
that  decision  would  be  to  upset  both  patenta ; 
for  if  the  one  was  Ugallj/  bad  for  its  indeflnlteoesa, 
and  the  other  only  legally  good  because  It  is  ao 
wonderfully  precise,  then  it  must  be  open  to  all  the 
world  to  use  other  angles  as  near  to  the  speeifled 
angleiAs  might  be,  as  long  as  they  were  not  identical 
with  it ;  "for  angles  of  fiye  degrees  on  either  sUe 
of  the  patented  one  will  make  pavements  Just  aa 
good  as  it  will."  The  view  taken  by  our  correspon- 
dent Is  strikingly  confirmed  by  the  result  of  the 
present  trial.— £d.  M.  M. 


NOTES    AND    NOTICES. 
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VOTES  AHT)  XOTICER. 

Magneto-Plating. — In  our  last  number  \sc  stated 
tfaat  magneto-plating  wai  the  invention  of  the  *'  late 
Ut.  Woolrich,"  of  Birmingham.  We  finA  that  we 
were  in  error  in  thla  respect,  and  that  his  son,  Mr. 
John  Stephen  Woolrich,  was  the  real  inventor  and 
patentee— 4he  same  gentleman  of  whom  we  spoke 
as  now  carrying  on  the  invention.  The  late  Mr. 
Woolrich  was  prohahly  the  first  person  who  depo- 
sited metals  for  any  practical  purpose  by  means  of 
the  gBlvanic  battery ;  hut  the  magneto  process  was 
entirely  his  son's  own  invention. 

Spanimmeeut  Combiution. — The  American  papers 
mention  the  loss  by  fire,  occasioned  by  spontaneous 
combostion,  of  the  brig  Canningt  at  Port  Famine. 
She  was  laden  with  nitrate  of  soda.  The  layers  of 
bags  which  contained  the  soda,  on  being  reached  by 
the  fire,  exploded  in  succession,  with  reports 
Tesembling  the  discharge  of  artillery. 

New  Screw  Cutting  Machine.^ A  plan  of  cutting 
iron  screws  is  stated  to  have  been  invented  by  P.  Vf. 
Gates,  Esq.,  of  Chicago,  Illinois,  by  which  the  power 
of  one  man  will  cut  per  day,  700  half-inch,  500  three- 

Sarter  inch«  -lOO  one  inch,  and  300  one  and  a  half 
:h  bolts.  The  advantages  claimed  for  this  plan 
over  the  common  die,  are  its  despatch  in  doing 
work ;  its  durability,  having  cut  over  4000  bolts 
with  one  die,  without  any  repairs  ;  instead  of  Jam- 
miug  or  driving  the  thread  into  shape  it  cuts  it  out, 
the  same  as  in  a  lathe,  leaving  the  thread  of  solid 
iron,  which  cannot  be  stripped  off*  as  is  usual  with 
those  eat  by  the  common  die,  and  it  will  do  the 
work  by  once  passing  along  the  bolt,  making  the 
thread  perfect.  The  die,  it  is  said,  can  be  made  by 
ordinary  workmen,  with  far  less  expense  than  the 
common  die,  and  when  made,  is  not  at  all  liable 
to  get  ont  of  repair. 

The  Inventor  of  the  Tmbvlar  Bridges.— A  contro- 
versy has  sprang  up  as  to  the  respective  claims  of 
Mr.  Fairbaim  and  Mr.  Robert  Stephenson  to  the 
high  bonoor  of  having  first  originated  the  idea  of 
the  tabular  bridges.  Mr.  Bateman  has  appeared  as 
the  warm  partisan  of  Mr.  Fairbaim,  and  insists 
that  Mr.  Robert  Stephenson  played  only  second 
fiddle  to  him.  Mr.  Stephenson  thus  vindicates  his 
own  claims  in  reply :— "  My  attention  having  been 
drawn  to  a  letter  from  Mr.  Bateman  on  the  subject 
of  the  tabular  bridges  at  Conway  and  the  Menai 
Straits,  of  which  the  merit  is,  without  scruple,  arro- 
gated to  Mr.  Fairbaim,  I  beg  to  annex  an  extract 
firom  a  letter  to  me  from  the  latter  gentleman, 
dated  the  27th  of  October,  1846:— 'I  am  much 
obliged  by  voor  letter  of  yesterday,  and  especially 
that  part  of  it  which  relates  to  the  original  idea  of 
the  bridge.  /  am  sure  it  was  nours  in  every  respect ; 
but  there  is  nothing  new,  or  likely  to  turn  out  valu- 
able, but  there  immediately  start  up  a  hundred 
claimaats.  We  are  all  subject  to  this  mental  en- 
croachment; but  in  your  case  everything  is  now 
clear.  At  all  events,  you  may  rest  assured  of  my 
best  eiforts  in  supporting  the  claim  to  which  you 
are  so  Justly  entitled.'  This  extract  shows  suffl- 
eiently  Mr.  Fairbaim's  feeling  at  the  time  when  his 
letter  was  written,  which  was  sabsequent  to  the 
passing  of  the  Act;  and  I  will  only  add  to  it,  that  I 
have  never  attempted  in  any  way  to  detract  from 
the  merits  of  anv  party  connected  with  the  work, 
but  have  always  freely  acknowledged  the  valuable 
assistance  which  has  been  afforded  to  me  during  its 

Srogress  by  Mr.  Fairbaim,  Mr.  Hodgkinson,  and 
It.  Clark ;  but  that  Mr.  Fairbaim  devised,  or  had 
charge  of  the  entire  construction,  is  simply  a  mis- 
statement of  lacts.  He,  in  common  with  the  other 
two  gentlemen  namM,  aided  me  by  his  advice,  and 
I  acted  upon  it,  or  otherwise,  as  1  thought  proper. 
The  company  looked  to  me  as  alone  responsible ; 
and  in  my  discretion  every  other  party  who  has 
been  concerned  in  the  progress  of  these  bridges  was 
ennged.— RoBT.  Stephenson." 

Pension  to  Mr.  /.  P.  Adams.'^A  pension  of  £200 
per  annum  has  been  most  deservedly  conferred  by 
Goveraroent  on  Mr.  Adami,  the  English  difcoverer 
of  the  planet  Neptune, 


GuUa  PiTcAtf.— The  trade  in  this  article  se»m9  to 
be  advancing  in  importance  every  day,  and  to  be 
engrossing  the  attention  of  the  natives  of  the  Indian 
Archipelago,  to  the  exclusion  of  other  pursuits. 
The  quantity  imported  into  Singapore  in  the  first 
four  months  of  this  year,  accor<iing  to  the  ofhclal 
reports,  was  upwards  of  700  piculs,  equal  to  82u 
cwts.,  which  is,  however,  short  of  the  actual  supply. 
The  price  had  risen  from  12  dollars  to  20  dollars. 
It  is  said  that  the  American  I^ngat  Tin  Company 
have  secured  the  monopoly  of  the  gutta  of  the 
Salangore  territory  for  two  yearf>,  for  the  sum  of 
30,000  dollars. 

Public  Pastenger  Time-Slgnal  for  Railway  Sta- 
tions.— A  great  want  has  long  been  felt  for  some 
certain  and  etfectlve  means  of  informing  or  warning 
the  public  of  the  approaching  departure  of  passen- 
ger trains.  Bells  rung  within  or  near  the  station 
cannot  ensure  this  purpose,  the  sound  being  easily  • 
stifled,  and  apt  to  bo  regarded,  besides,  as  a 
nuisance.  Clocks  are  still  more  useless,  as  they 
are  visible  only  at  short  distances,  even  where  they 
can  be  placed  in  conspicuous  positions.    The  re- 

Suisite  machine,  we  are  happy  to  say,  has  now  been 
evised  and  brought  into  huccessful  operation.  It 
consists  simply  of  a  lofty  pillar,  with  a  moveable 
ball,  which  drops,  within  a  limited  space  of  time, 
from  the  top  to  the  bottom,  and,  as  it  descends, 
indicates  exactly  the  time  which  is  to  elapse  before 
the  train  sets  on.  Being  a  most  conspicuous  object, 
it  is  distinguished  at  a  considerable  distance  by 
intending  passengers,  who  are  thereby  saved  all 
unnecessary  hurry  and  excitement  in  making  their 
way  to  the  station.  The  North  British  Company 
have  erected  one  of  these  signals  at  the  Portobello 
Station ;  and  we  understand  that  it  has  proved  a 
great  comfort  and  relief  to  the  inhabitants.  Every 
station  of  any  importance  ought  to  be  provided  with 
a  similar  apparatus,  the  cost  of  which  is  inslgniti- 
cant,  considering  its  real  and  constant  utility,  ond 
the  prevention  of  annoyance,  both  to  the  company's 
servants  and  the  public,  which  it  secures.  We  are 
sure  that  the  least  of  the  inventor's  objects  is  the 
mere  pecuniary  profit  which  may  accrue  from  this 
ingenious  instrument,  and  we  have  therefore  the 
less  hesitation  in  calling  the  attention  of  railway 
managers  to  its  undoubted  merit  and  usefulness.-^ 
Scottish  Railway  Gazette. 

An  Brpantible  Currency. — One  dollar  bills  of  the 
New  Haven  County  Bank,  U.  S.,  are  issued,  com- 
posed of  paper  made  of  India-rubber.  This  is  the 
most  expansible  kind  of  paper  currency  known, 
and  is  admirably  adapted  to  such  banking  institu- 
tions as  desire  to  "stretch  their  credit.**— ^«ericflf» 
Paper. 

The  Carpet  Mannfactute  in  America.— -Th^  most 
extensive  manufactories  in  the  United  States  are  at 
Thompsonvillc;  they  use  10,000,000  lbs.  of  wool, 
and  10,000  lbs.  of  flax  yarn  per  annum.  They 
manufacture  three-ply  Brussels  and,  Axminster 
carpeting  of  the  richest  patterns,  the  weaving  being 
mostly  done  at  present  on  hand  lounis,  they  are, 
however,  about  mtroduciog  pOwer  looms  into  this 
factory  for  weaving  rugs  and  Axminster  carpets. 
The  wool  for  Axminster  carpetin;;  is  first  woven  in 
a  web,  and  afterwards  cut  in  stiips  forming  what 
is  called  chenniele  card ;  this  is  done  upon  a  ma- 
chine invented  by  Messrs.  Davidson  and  Parks,  of 
Springfield,  Vermont,  which  is  the  first  and  only 
one  of  the  kind  in  the  United  States,  and  has  more 
than  paid  for  itself  in  six  months.  This  machine 
has  over  200  cutters,  or  knives,  \\hi?h  are  attached 
to  a  cylincJcr,  making  some  300  revolutions,  and 
cutting  full  two  yards  of  the  veb  per  minute  into 
strips,  which  beinR  parsed  over  a  grooved  cylinder 
heated  by  having  hot  irons  insertt  d  within  it,  it  is 
prepared  for  weaving.  Besiucs  the  large  carpet 
establishment,  there  is  in  this  village  a  factory  160 
by  43  feet  on  the  group,  and  five  stories  high,  for 
the  manufacture  of  knit  shirts,  drawers,  and  fancy 
ginghams,  this  establishment  h.ns  about  30  sets  of 
wool  cards,  and  25  or  30  gingham  loomf, ^~ScientiJlG 
American, 


M 


ADVSRTI8BMSKT8. 


Softening  Iwrg.^**  Can  jron  inform  me  of  any  me 
tnod  or  softening  iyoryr  There  irai  a  persoo  in 
ShelBeld,  about  twenty  years  ago,  who  discoTered 
a  method  of  rendering  ivory  sutBciently  soft  to 
take  any  impression;  but  whether  be  ever  pa- 
tented It  or  not,  or  whether  it  was  ever  published, 
I  eannot  tell.  He  is  now  dead,  and  the  process 
anpears  to  have  died  with  hhn.  It  has  been 
•Uted  in  the  FamUp  Herald,  *  that  dilute  nitric 
aeid  has  the  property  of  softening  ivory;*  but  I 
think  this  is  a  mistake.   I  have  tried  it  in  various 


ways,  but  can  make  nothbg  of  it  If  you  ootild 
put  me  in  the  right  way,  1  should  feel  extremely 
obliged.— Y.  X.,  Sheftield."— Ivoiy  may  be  w- 
tened  by  any  caustic  alkali,  but  not  so  as  to  be  of 
any  use  afterwards.  To  soften  is.  in  Itet,  to 
decompose  and  destroy  it.  According  to  all  past 
Imowledge  and  experience,  it  does  not  admu  of 
being  either  moulded  or  embossed,  like  horn  aad 
tortoise-shell;  and  we  very  much  doubt,  thero- 
fore,  the  correctness  of  our  correspondent's  story 
about  the  man  in  Sheffield  and  his  lost  secret. 


WSBKLT  LIST  OF   NBW  BNOLISH  PATBNT8. 


Deane  Samuel  Walker,  of  London-bridge,  mer- 
chant, for  improvements  in  the  manufacture  of 
band  or  straps  for  hats,  caps,  shoes,  and  stocks. 
Jane  24 ;  six  months. 

Henry  Archer,  of  Shaftesbury-crescent,  Plmllco, 
Middlesex,  gentleman,  for  improvements  In  matches 
and  in  the  production  of  ll^t,  and  in  the  apparatus 
to  be  used  therewith.    June  24;  six  months. 

William  Hunt,  of  Dodderhill,  Worcester,  chemist, 
for  improvements  in  obtaining  certain  metals  ftom 
certain  compounds  containing  these  metals,  and  in 
obtaining  other  products  by  the  use  of  certain 
compounds  containing  metals.  June  24 ;  six 
months. 


Richard  Clark,  of  the  Strand,  Westminster,  lamp 
manufacturer,  for  certain  improvmnents  in  gaa- 
burners,  and  in  candle-lamps  and  other  lamps. 
June  26;  six  months.  «r^ 

Frederick  William  Mowbray,  of  Leicestar,  papor 
dealer,  for  improvements  In  the  mannfafture  of 
looped  fabrics.    June  27;  six  months. 

John  Macintosh,  of  Glasgow,  gentleman,  for  im- 
provements in  obtaining  motive  power.  Jiuie  2i; 
six  months. 

Joseph  Skercthley,  of  Anstey,  Leicestershire,  gen- 
tleman, for  improvements  in  bricks  and  in  the 
manufacture  of  tobacco-pipes  and  other  liJu  MtlciM. 
June  SO;  sixmoniha. 


WBBKLY  LIST  OF  DI8IOK8  FOE  A&TIOLSS  OF  VTILITT    RBOI8TBEBD. 


Date  of  No.  in 
Reglstra- the  Ra- 
tion, gister. 
June  22  1478 
2S  1470 
»  1480 

its  1481 


Proprietors'  Names.  Addresses.  Subjects  of  DetlgDl. 

Thomas  Lopling Bishop  Wearmoutb,  Durham....  Mangle. 

John  Peterson, Cheapside Waist  belt. 

Woods  and  Thomas  ....  Cheapside «...  Rotary   postage    stamp 

gum  ticket  damper. 
Frederick  Harris    Wood -street «...>•«  Ticket  pin. 


aUberttsseuuntiESe 


BIECHANZCS'    MAGASONE. 

On  the  1st  July,  Vol.  XLVIH.,  complete,  price,  cloth  and  lettered.  7#. 

"  The  MECHANICS'  MAGAZINE  has  conferred  lasting  advantages  on  the  Manufactures  of  the  i 
ixy.**^R0pariof  Select  Committee  of  the  House  of  Commons  on  the  ArU  of  Design. 
MECHANICS'  MAGAZINE,  PATENT  AND  DESIGNS  REGISTRATION  OFFICE,  IM,  Fleet-ttreet. 


To  Mathematical  Inatmment  Makers^  ClockmakerSf  Are. 

"POR  SALE.— A  very  Superior  CLOCK-CUTTING  ENGINE.  BuiUble  for  Cutting  Turrett  Clock- wheels, 
•^  with  Parallel  Motion  for  Cutter  Frame.  The  Plate  is  H  inches  diameter,  with  16  numbers  divided 
on  it.  It  is  accurately  cut  on  the  outer  edge  to  the  number  of  400;  it  is  also  corrected  by  a  laborious 
method,  and  has  a  most  accurate  Tangent-screw,  with  an  apparatus  that  can  be  readily  set  to  cut  asf 
number  of  teeth  below  400.  The  number  on  the  outer  edge  of  the  Plate  and  Tangent-screw  are  ssfl- 
ciently  accurate  to  diiide  Circles,  auadrauts,  or  such  instruments. 

The  above  Instrument,  in  consequence  of  the  owner  haviu};  no  farther  use  for  it,  will  be  sold  a  Baiyaln, 
and  may  be  seen  on  application  to  Mr.  James  Wood,  101,  Mitchell-street. 

Glasgow,  June  28,  1848. 


To  engineers  and  Boiler-Makers. 

T\AP. WELDED  IRON  TUBES,  FOR   MARINE  A?iD   LOCOMOTIVE  STEAM-BOILERS,  Tubes 
for  Steam,  Gp.9.  and  other  purposes:— all  sirts  of  Gas  Fittings.     The   Birmingham    Patent   Iron 
Tube  Conopany,  42.  (*a  nbrid;^e-street,  Birmini^dam,  and  Snitthwicn,  Staffordshire,  manotaeture  Bollen 
and  Ga«  Tubes,  under  an  exclusive  License  from  Mr.  Riciiard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  In  the  Boilers  of  ^farinc  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent;— .ire  Stronger,  Lighter,  Cheaper,  and  more  Durable  tban  Brass  or 
Cepper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMOlllDGE-STRBET,  CRESCENT,  BIRMINGHAM. 

Works— Smeth wick,  BtafTordshire. 

LONDON   WAREHOUSE— Ne.  68,  UPPER  THAMES-STREET. 
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CniTTA  PBRCHA  COMPAXnrS  WORKS« 

WHARF  ROAD,  CITY  ROAD, 

London,  Ut  Jpril,  1848. 
PpHS  OUTTA  PERCH  A  COMPANY  have  freat  pleasure  !n  stating  that  the  steadOy  increasing  demand 
*    for  tha  Patsht  Gvtta  Pxbcha  Dkitiko  Bands  justifies  the  utmost  confidence  that  they  are  ftiUy 

^Tliair  doabOl^  and  stTength— permanent  contractility  and  uniformity  of  suhstance— their  non-suseep- 
tAIUty  of  Inimj  from  eontact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  which  the 
•tnfle  joint  required  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  working 
ipmiuoos,  and  doeidedly  economical. 

GouiORa,  TuBim  of  all  sizes,  Bouoxxs,  Catbet£K8,Steths8copss,  and  other  Surgical  Instruments; 
llo«u>nie«  roK  Picnnut  FnAMBs  and  other  decorative  purposes;  Whips,  Thovos;  Tsxwxs,  Qohr,  and 
Cftxous  Bai.!*,  ftc.|  in  great  Taritty. 

Pfttent  Gutta  Percha  Shoe  Soles. 

The  applicability  of  Gntta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisfutorily 
tssced,  we  ean  nnhesiutingly  recommend  the  material  prepared  for  this  purpose,  its  meriU  having  been 
aekaowledgod  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  aa  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
OBtfl  quit*  worn  through. 

Boot  and  Shoe  Soles  for  Sununer  "Wear* 

TtM  flwt  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
then,  to  osd^io  the  suffering  which  the  proverbial  uncertidnty  of  our  climate,  zvxw  is  Sdmhsr,  so  often 
inileta  upon  the  incautious,  and  this  effect  may  be  secxired  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Atiketawu  Ifoitf,  the  remarkable  non-conducting  propertiee  of  Guita  Percha  afford  a  moet  tfAtuable  pr<y 
teeUam  fo  f4«M  who  are  eubjected  to  suffering  or  ineonveuience  by  walking  upon  heated  pavemenie. 

The  qoestioD  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
deefded  in  fovour  of  the  former;  and  no  Instance  of  failure  has  yet  cone  to  tne  kno^r- 
ledffe  of  tli«  Compaaar  which  laaj  not  be  aacrihed  to  a  neslect  of  their  printed 


Testimonials  relatinp;  to  Shoe  Soles. 

"  or  an  the  ditooTeries  and  inventions  which  have  hitherto  been  brought  Into  notice  for  the  purpose  of 
preaerring  the  feet  from  damp,  nothing  Is  comparable,  either  in  cheapness  or  efficiency,  to  Gutta  PeKha. 
Gaidenon  eepeeially,  whose  daily  occupations  occasion  them  to  be  much  in  the  open  air,  and  working  or 
standing  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  especially  when  they  come  very  highly  recommended, 
prevented  us  from  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  We  were, 
ikowever.  Induced  to  make  the  trial  of  a  pair  of  '  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  tliree  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Soles 
•re,  fbr  dryncas  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, it  is  equal,  and,  we  think,  euperior  to  leather."— Gardenerf*  and  Farmers'  Journal,  February  12, 

(Copy.)  — —  Lowndes-street,  12tb  November,  1847. 

Mt  dsak  Sra, — I  have  for  some  time  worn  the  Gutta  Percha  Soles,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoo-making,  for  it  Is  not  only  very 
durable,  but  perfectly  impervious  to  wet. 

The  Gutta  Pereka,  I  find,  possesses  profvrties  which  render  it  invaluable  for  winter  shoes.  Jt  is,  cont- 
pared  mitk  Leather,  a  slaw  conductor  of  heat ;  the  effect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
however  cold  the  surface  may  be  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
In  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  fir^t  using  Gutta  Percha  shoes,  the  wearer 
ia  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-conduotiug  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  will  be  steady  rustomers.— I  am,  my  dear 
flir,  very  truly  yours,  JAMES  C.  CUMMING,  M.D. 

To  C.  Haneook,  Bsq.,  the  Gotta  Peroha  Company.  • 

GxxTX.XMSir, — I  have  given  the  Gutta  Percha  Boot  Soles  what  may  be  considered  a  fair  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  its  usefulness :  vt/A  proper 
cmre  inputting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  leather, 
and,  being  impervious  to  wet,  will  be  found  invaluable  to  persons  subject  to  damp  er  cold  feet.    W.  DIAR, 

Korember  4th,  1847.  Principal  Officer  U.  M.  Customs,  Whitstabie. 

{Copy.)  Manchester,  1st  Karch,  1844. 

8ia,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  GutlaPercba  Boles,  put  on  by  my  father, 
who  is  a  ahoemaker.  No.  Id,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 
months,  and  1  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soles  would  wear  a  month 
longer.    They  have  out* worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  &c., 
(Signed)  ALFRED  LAMB, 

Porter  at  Findlater  and  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corporation- street. 

(Copy.)  Manchester,  8th  March,  1848. 

Sia,— It  is  with  pleasure  that  I  bear  testimony  to  the  good  qualities  of  Guila  Percha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinds  of  roads  and  in  all  weathers 
and  ftinee  I  l>egan  to  iftcar  Gutta  Percha  Soles,  I  have  n'^t  had  to  complain  of  wet  oi  cold  feet :  the  pnir  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  lour  months,  and  try  fear  i&  that  the  upper 
leathers  will  be  worn  out  first.  1  am  quite  sure  that  I  save  trom  thirt>  to  fifty  per  cent,  in  the  cost  of 
•hoet,  in  consequence  of  my  family  wearing  Gutta  Percha  Soics,  and,  so  long  as  1  can  get  them,  I  intend  to 
woar  them  in  prafereneo  to  anything  ehe  1  have  seen.— Yours  respoetfuliy,     THOMAS  WHITEHEAD. 

To  Mi.  Henry  Statham,  11,  CorporaUoa- street.  Oaa  Office,  Town  Hall,  King-street. 
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To  Iii^«tttor«  Mid  Patentees.   , 

MESSRS.  ROBERTSON  &  CO., 

PATENT  SOLICITORS, 

(Of  Which  am  Mr.  J.. C.  ROBERTSON,  the 
EniTOR  of  the  Mbchanics*  Magazikb  from  Its 
commencement  in  1823,   is  principal    parlner,) 

utt  0''*^^  procuration  of  Patents 

For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patkkts. 

Speeilleations  Drawn  or  Rerised, 

DISCLAIM BR8,  AND  MEMORANDUMS   OF 
ALTERATION    PRBPARBD    AND    ENROLLED. 

Caveats  Entered  and  oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  m^de  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTiee  on  Cases  snbmittedj  asc.  Ac 

Messrs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617(15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

TO  ARCHITECTS,  BUILDERS,  &c. 
Copper--wire  Cord. 

BS.  NEWALL  &  Co.'s  PATENT  IMPROVED 
•  COPPER-WIRE  CORD  for  WINDOW  SASH 
LINES.  Hot-houses,  Lightning  Conductors,  Hang- 
Ins  pictures.  Clock-cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  Is  fast  superseding  the  use 
of  the  hempen  cord,  snd  Is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire-cord  may  be  had  wholesale, 
and  specimens  seen  at  the  Office  of  the  Patentees, 
No.  163,  Fenchurch-street,  W.  T.  ALLEN,  Agent, 
or  retail  of  G.  and  J.  DEANE,  46,  King  Willlam- 
atreet,  and  E.  PARKS,  140,  Fleet  street;  also  of 
all  respectable  Ironmongers. 

Published  Every  Saturday ,  price  Sixpenee. 

THE 

MINING  JOURNAL, 

RAILWAY  AND  COMMERCIAL  GAZETTE; 
A  WEEKLY  NEWSPAPER ;  FORMING  A 

Complete  History  of  the  Commercial  and  ScientiHc 

Progress  of 

MINES  AND  RAILWAYS, 

And  a  carefully- collated  Synopsis,  with  numerous 

Illustrations  of  all 
NEW  INVENTIONS  AND  IMPROVEMENTS 

IK 

MECHANICS  AND  CIVIL  ENGINEERING; 
Prices  of  Stccks,  Ores,  Metals,  and  Materials; 
HeporU  of  the  Proceedings  of  Public  Companies ; 
the  Transactions  of  Scientific  Bodies ;  Official  and 
Exclusive  JLuformation  from  Mining  Districts, 
abroad  audit  home,  &c.,  &c. 

Office :  26,  Fleet-street,  London. 


The  Railway  Record, 

(EDITED  BV  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  every  Saturday  Morning,  and 
contains  full  and  exclusive  Reports  of  all  Rail- 
w»  Meetings,  with  the  Official  Documents  In  fUU ; 
RiSlway  Law  Cases,  RaUway  Share  Liste,  and 
Traffic  Returns,  and  all  matters  ailtectlng  Railway 
Proprletora.  It  is  considerably  larger  than  any 
other  Railway  Paper,  and  Is  exclusively  devoted  to 
this  branch  of  enterprise.      ^    ^      ^  „    .^ 

The  Kailtcay  Record  will  be  found  a  peculiarly 
eligible  medium  for  Advertlsen  of  all  articles  con- 
nected with  RaUway  Companies,  and  aU  matten, 
whether  of  \ise  or  luxury,  which  it  is  sought  to 
brine  under  the  notice  of  CaplUlisU. 

Price  6d.  stamped;  Office,  158,  Fleet-street, 
London. 
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WISC&IPTIOK  or  THE  8T8TBM  OF  YBNTILATIOK  AND  WA&lf INO  ADOPTBD  AT  TBS  MOOBlf 

PRI80K,  PKNTONYILLB. 

[From  Repqrt  nf  LieutonAnt-Colonel  Jebb,  R.  E.,  Sorvayor  General  of  Prisoni.] 


Ventilation, 
'^  Thb  TentilatioQ  of  a  cell  cannot  fail  to 
have  a  direct  inflaence  on  the  health  of  a 
prisoner,  and  it  is  therefore  one  of  the  most 
important  objects  connected  with  the  con- 
straction  of  prisons. 

The  necessity  of  resorting  to  an  artificial 
system  for  a  regalar  supply  of  fresh  air  at 
all  times  and  seasons  will  be  apparent  when 
it  is  considered  that,  in  order  to  prevent 
oommnnlcation  between  prisoners  in  adjoin- 
ing cells,  it  is  necessary  that  the  windows 
should  be  fixtures,  and  the  doors  generally 
closed. 

The  main  objects  to  be  attained  may  be 
thus  stated : 

1st.  The  withdrawal  of  a  stated  quantity 
of  foul  air  from  each  cell. 

2nd.  The  supply  of  an  equal  quantity  of 
fresh  air  into  each  cell  without  subjecting 
the  occupier  to  the  prejudicial  effect  of  a 
draught. 

3rd.  The  means  of  warming  the  fresh  air 
when  necessary,  without  injuring  its  quali- 
ties or  affecting  its  hygrometrical  condition. 
4th.  That  no  additional  facilities  for  the 
transmission  of  sound  should  be  afforded  by 
the  air-channels  or  flues. 

The  general  disposition  of  the  flues  and 
apparatus  for  effecting  the  several  objects 
proposed  will  be  best  understood  by  referring 
to  the  accompanying  figures. 

An  appartttos  for  warming  the  air,  when 
required,  is  generally  placed  in  the  centre  of 
the  basement  story.  This  apparatus  con- 
sists of  a  case  or  boiler,  to  which  a  propor- 
tion of  pipes,  adapted  for  the  circulation  of 
hot  water,  are  attached.  In  connection 
with  it  there  is  a  large  flue  open  to  the 
external  atmosphere. 

The  fresh  air  introduced  through  this 
opening,  after  passing  over  the  surface  of 
the  boiler,  turns  right  and  left  along  a  main 
flue,  CD,  which  runs  horizontally  under  the 
floor  of  the  corridor,  and  from  thence  passes 
upwards  through  small  flues.  A,  B,  C,  pre- 
serred  in  the  corridor  wall,  which  terminate 
respectiTely  in  a  grating  placed  close  under 
the  arched  ceiling  of  each  cell  on  the  three 
stories  (see  figs.  2,  3,  and  5.) 

A  current  of  air  may  thus  be  introduced 
from  the  exterior  into  each  cell ;  and  it  is 
obvious  that  it  may  be  warmed  or  left  at  its 
natural  temperature,  as  circumstances  re- 
quire. 

This  channel  for  the  introduction  of  fresh 
air  would,  however,  be  of  little  avail  in  fur- 
nishing the  supply  required,  unless  corre- 
spondiag  arrangements  were  made  forextract* 


ing  the  foul  air  from  the  cells,  which,  under 
ordinary  circumstances,  is  the  first  move- 
ment that  will  take  place.  The  disposition 
of  the  flues  and  shaft  for  this  purpose  will 
be  noticed  in  the  figures. 

A  grating  is  placed  close  to  the  floor  of 
each  cell,  on  the  side  next  the  outer  wall, 
and  diagonally  opposite  to  the  point  where 
the  firesh  air  is  introduced  (see  D,  E,  figs.  1* 
and  4.)  This  grating  covers  a  flue  in  the 
outer  wall,  opening  at  its  upper  extremity 
into  a  horizontal  foul- air  flue  in  the  roof, 
which  communicates  with  a  vertical  shaft 
raised  20  or  25  feet  above  the  ridge. 

It  will  thus  be  seen  that  a  communicatioii 
is  established  first  from  the  outer  air  through 
the  warming  apparatus  to  the  top  of  each  ^ 

cell,  and  thence  from  the  floor  of  each  cell 
upwards  through  the  extracting  flues  and 
ventilating  shaft  into  the  outer  air  again. 
By  this  arrangement  the  total  lengths  of 
each  pair  of  flues  respectively  made  use  of 
for  extracting  foul  air  from  the  cells,  and 
introducing  fresh  air  into  them,  are  rendered 
nearly  equal  on  all  the  stories— thus  pro- 
moting uniformity  of  action. 

Objections  may  be  urged  against  the  prin- 
ciple of  making  the  point  of  entry  of  the 
fresh  air  at  the  top  of  the  cells,  and  extract-  > 
ing  the  foul  air  from  the  lower  level,  and,  as 
an  abstract  matter  of  science,  it  msy  possibly 
be  a  question  whether  this  order  should  not 
have  been  reversed. 

Dr.  Reid's  opinion  on  the  subject  is  thus 
stated  in  a  letter  to  Viscount  Dnncannon, 
with  reference  to  the  arrangements  for  ven- 
tilating the  House  of  Commons. 

"  Tlie  air  may  be  made  to  descend  from 
the  ceiling,  and  be  removed  by  the  floor.  ^ 

I  know  no  method  that  combines  eo  many 
and  90  numeroui  advantoffea  as  this.  Ex- 
perience has  assured  me  that  there  is  no 
method  at  all  comparable  to  the  deeeending 
atmoephere  for  the  ^ouse  of  Commons. 
Even  the  suspicion  of  dust  would  not  then 
annoy  the  members.  The  air  can  be  ad- 
mitted at  any  temperature,  its  first  impulse 
being  eqftened  by  the  air  on  which  it/alU," 
When,  however,  it  is  considered  that  the 
cells  contain  800  cubic  feet  of  space,  and  are 
occupied  by  only  one  individual;  that  a 
ventilation  of  from  30  to  40  cubic  feet  per 
minute  has  been  secured,  at  a  cost  daring 
the  winter  months  of  less  than  a  farthing  . 

per  cell,  and  during  the  summer  at  half  that  ; 

eipense ;  and  that  a  perfect  diffusion  of  air 
takes  place  within  the  cell ;  it  will  be  appm- 

•  Fig.  I  wUl  be  given  with  the  continuatioQ  in 
our  next. 


THK  MO]>BL  PRT80K  SYSTEM  OF  TlNTtLATlOK  AND  WARICIVO. 


27 


Tnt  ^ait  there  ii  no  object  in  laerificing 
other  important  and  practical  considerations 
to  aof  refined  reasoning  on  that  point. 

It  will  be  seen,  also,  that  the  cucendinff 
principle  of  yentilation  of  the  entire  sys- 
tem is  preserfed,  and  that  the  extraction  of 
fonl  air  from  the  cells  is  partly  to  be  re- 
ferred to  the  superior  altitude  of  the  eztracU 


ing  flues  and  shaft,  which  are  in  and  above 
the  roof.  If  the  foul  air  were  required  to 
pass  downwards,  below  the  floor  of  the 
cells,  into  flues  situated  in  the  basement,  a 
power  must  be  maintained  in  constant  opera- 
tion to  ofercome  the  tendency  of  air  at  a 
higher  temperature  to  remain  at  a  higher 
leyel.    The  ventilation  in  such  a  ease  would 


Fig.  2. 


^  «atirelj/orce<f ;  whereas,  by  the  arrange- 
ments which  have  been  described,  it  only 
requires  to  be  ctagUted.  From  the  diffusion 
which  takes  place,  the  difference  of  tem- 
perature at  the  oeiUng  or  floor  of  a  cell  can 
icarcely  be  detected,  and  will  seldom  ex- 
ceed one  degree;  and  it  may  be  mferred 


that  the  difference  of  power  required  for 
extracting  the  air  at  one  or  other  of  those 
levels  would  be  inappreciable.  But  even  if 
it  led  to  an  increased  expense  in  the  con- 
sumption of  fuel,  it  would  be  an  object  to 
check  the  rising  of  dust,  and  to  secure  the 
advantage  of  introducing  the  air  at  a  point 
o2 
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not  etsily  accessible  to  the  prisoner,  and 
from  which  he  would  not  be  likely  to  ex- 
perience any  inconvenience.  Fig*  4. 


Among  other  reasons,  it  may  be  stated 
that  the  effect  of  introducing  the  air  at  a 
low  level  would  be,  that  when  tkt  fires  were 


not  lighted,  the  prisoner  would  be  sensible 
of  the  draught  of  cold  air,  and  would  de- 
vise some  means  of  stopping  up  the  grating  ; 
and  daring  the  cold  weather  when  the  air 
would  be  warmed,  he  would  probably  sit  or 
lie  down  close  to  it,  and  be  enervated  by  its 
effecu. 

Having  thus  given  a  brief  and  familiar 
explanation  of  the  principle  applied,  and  the 
disposition  of  the  flues  for  ventilation,  the 
application  of  the  motive  power,  by  which 
the  regular  abstraction  of  the  foul  air  from 
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the  oeUf,  and  a  snpply  of  fresh  air  in  iU 

place,  ia  insuredy  will  be  easily  understood. 

Fig.  6\ 


Tbe  main  floea  in  the  roof  intended  for 
the  eztnction  of  foni  air  from  the  cells,  are 
connected  with  the  vertical  shaft  which  ap- 
pears in  the  section,  fig.  1.  During  the 
somnier  aaonths  a  small  fire  is  maintained 
at  the  bottom  of  this  shaft,  which  raises  the 
temperature  of  the  colnmn  of  air  within  it 
aboTe  that  of  the  external  atmosphere,  or 
the  general  temperature  of  the  cells,  and 
therd>j  caoses  it  to  be  spedilcally  lighter. 
Kg.  7. 


In  this  state  it  naftnraUy  rises,  and  the 
partial  raennm  tiins  formed  is  filled  firom 
the  a4Jofaiing  fonl-air  fines.  These  main 
fioes  deriTe  their  supply  directly  from  the 
eells»  and  the  cells  reoeiye  through  the 
proper  channels  a  corresponding  supply  of 
fresli  air  to  replace  the  foul  air  which  has 
boon  abi^acted  by  the  Terticai  shaft 

The  quantity  of  foul  air  withdrawn  from 
the  oeDs  will  mainly  depend  upon  the  pro-  . 
portionate  temperature  maintained  in  the 
ventilating  shaft.  Under  ordinary  circum- 
ttanees,  if  an  average  difference  of  from  5° 
to  KP  above  the  external  temperature  be 
maintained,  it  will  be  found  suffioient  to  pro- 
duce the  desired  effect.  The  consumption 
of  fori  for  this  purpose  at  Pentonville  pri- 
lon  has  been  about  one  hundred  wdght  per 
diem  for  one  wing,  containing  130  cells,  it 
having  been  the  practice  to  light  the  fire,  of 
which  there  is.  one  on  each  side  of  the  cor- 


ridor, on  alternate  days.  The  cost  of  effect- 
ing the  summer  ventilation  of  one  wing,  at 
the  present  price  of  fuel,  has  been  about 
fifteen  pence  per  diem,  or  about  one-eighth 
of  a  penny  for  each  cell. 

During  the  winter  months,  when  the  fires 
are  lighted  in  the  apparatus  below,  the 
smoke  and  disposable  heat  being  thrown 
into  the  ventilating  shaft  above  Uie  upper 
cells,  will  generally  be  found  sufficient  to 
secure  an  effective  ventilation,  and  no  fur- 
ther trouble  or  expense  is  necessary. 

The  principle  on  which  the  ventihition  is 
effected  is  similar  to  that  in  operation  in 
mines,  the  ventilating  chimney  being  sub- 
stituted for  the  upcast  shaft.  There  are, 
however,  greater  fseilities  for  maintaining  a 
current  of  air  through  any  given  channels 
above  ground,  Ihan  can  possibly  exist  in  the 
extended  and  complicated  galleries  of  a  coal 
field,  situated  many  hundred  feet  below  the 
surface. 

In  the  foregoing  explanation  it  has  been 
assumed  that  the  atmosphere,  both  within 
and  without  the  prison,  is  stagnant,  and  no 
allowance  has  been  made  for  the  advantage 
derived  from  the  pressure  of  the  air  at  & 
point  where  it  enten  the  ^uea,  wliieh,  even 
in  a  moderate  breeze,  has  a  very  favourable 
influence  in  producing  a  more  active  ehren- 
lation.  These  combing  causes,  though  they 
cannot,  of  course,  always  be  depended  on 
for  producing  ventilation,  will  greatly  assist 
it,  and  the  action  of  a  very  moderate  fire 
will,  under  any  circumstances,  ensure  it. 

DeMcripHcn  of  the  Figures. 

Figs.  2,  3,  4,  and  5  show  the  sys- 
tem of  ventilating  and  warminff  now 
actually  in  operation  at  the  Model  Prison, 
and  which  baa  been  sneoeasfallv  adopted 
in  all  the  principal  prisons  lately  erected 
under  the  authority  of  the  Secretary  of 
State. 

Fig.  2  18  a  plan  of  the  basement;  fig.  3, 
a  grand  plan ;  fig.  4,  a  plan  of  the  roof; 
and  fig.  5,  a  longitudinal  section  of  part 
of  the  corridor. 

P  is  the  apparatus  room. 

A,  fresher  flues,  open  to  the  external 
atmosphere. 

G  D,  fresh-air  flues. 

A\  B,  C,  small  fresh-air- flues. 

C»  C»,  cells. 

F  F,  foul-air  flues. 

M  F,  main  foul- air  flues. 

S  S,  smoke  flues. 

F  S,  foul-air  shaft. 

R,  corridor. 

LL,  places  for  coal. 

T  (6g.  3)  trap. 
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Fig.  6  repreBCDts  the  details  of  a  regu- 
lator, as  fixed  at  Pentonville,  by  which  a 
prisoner  is  enabled  to  admit  warm  air 
from  the  main  flues,  or  cool  air  from  the 
.5orridor.  C*  is  the  corridor;  C,  the 
cell. 

Fig.  6'  is  an  elevation  of  the  regula- 
tor, as  seen  in  the  corridor. 

Fig.  7  represents  a  contrivance  for  the 
same  purpose,  which  has  been  adopted 
at  Kirkdale ;  I  P  is  the  indez*plate.  Fig. 
7*  is  an  elevation  of  this  regulator,  as 
seen  in  the  corridor. 

Fig.  8  shows  the  means  by  which  cold 
air  may  be  admitted  into  a  cell  from  the 
exterior,  and  also  a  plan  for  increasing 
the  ventilation  of  a  cell  during  summer. 
F  is  the  floor ;  C,  the  corridor ;  C  L,  cell ; 
A,  fresh  or  warm-air  flue ;  H,  arch ;  I, 
foul- air  flue ;  B,  external  air-brick;  G,  air 
grating,  with  wood  slide  for  summer  use : 
&,  a  second  grating  for  same  purpose. 
(7b  ^  continued  in  our  nwt.) 


KBTHOD  OF  WILDIKO   IRON,    STKU.,   AND 

BHnT  laoN. 

In  an  earthen  vessel  melt  borax,  and  add 
to  it  one-tenth  of  sal-ammoniac.  When 
thfese  ingredients  are  properly  fused  and 
mixed,  pour  them  ont  upon  an  iron  plate, 
and  let  them  cool.  There  is  thus  obtained 
a  glassy  matter,  to  which  is  to  be  added  an 
equal  quantity  of  quick  lime. 

The  iron  and  steel  which  are  to  be  sol* 
dered,  are  first  heated  to  redness,  then  this 
compound,  first  reduced  to  powder,  is  laid 
upon  them  i  the  eomposition  melts  and  runs 
like  sealing-wax;  the  pieces  are  then  re- 
placed in  the  fire,  taking  oire  to  heat  them 
at  a  temperature  far  below  that  usually  em- 
ployed in  welding ;  they  are  then  withdrawn 
and  hammered,  and  the  surfaces  will  be 
found  to  be  thus  perfectly  united.  The 
author  asserts  that  this  process,  which  may 
be  applied  to  welding  sheet-iron  tubes,  never 
fails. 


METHOD  or   BRINOINO   OUT    BCULPTURK 
UPON   ALABASTER. 

This  process  is  founded  upon  the  pro- 
perty which  alabaster  or  sulphate  of  Hme 
has,  of  being  slowly  eaten  out  by  cold  water, 
so  that  its  polish  is  destroyed. 

In  the  first  place  the  sculptures  in  relief, 
and  all  the  parts  intended  to  be  preserved, 
are  covered  with  a  varnish  insoluble  in  water, 
composed  of  wax  dissolved  in  oil  of  turpen- 
tine mixed  with  white  lead,  or  rather  with  a 


turpentine  varnish,  to  which  white  lead  and 
a  little  animal  oil  has  been  added  to  prevent 
the  varnish  from  hardening  and  adhering 
too  strongly  to  the  alabaster.  This  is  ap- 
plied with  a  soft  paint  brush  moistened  with 
oil  of  turpentine,  into  which  it  must  be 
dipped  every  time  that  varnish  is  taken. 
The  reserved  parts  being  thus  covered,  suffer 
the  vessel  or  ornament  to  dry  for  some 
hours,  and  then  place  it  In  a  vessel  filled 
with  cold  water,  and  leave  it  there  for  forty- 
eight  hours,  or  longer  if  it  is  thought  neces- 
sary. The  varnish  is  then  removed  with  a 
fine  sponge  dipped  in  oil  of  turpentine,  and 
the  vessel  dried  with  a  soft  and  very  dry 
rag.  When  the  vessel  is  thus  cleared  of  its 
varnish  and  dried,  pass  over  it  a  new  soft 
brush,  first  dipped  in  finely  powdered  plas- 
ter. This  powder  fills  the  pores  of  the 
plaster  whidi  has  been  attacked  by  ttm 
water,  and  renders  it  mat ;  which  brings  out 
the  transparent  parts  of  the  alabaster  In 
relief. 

To  clean  ornaments  and  aeu^turei  t» 
alabaster. — Wash  out  any  grease  spoto  with 
oil  of  turpentine;  then  put  the  piece  in 
water,  and  suffer  it  to  remain  until  it  Is 
freed  from  its  impurities.  When  yon  take 
it  out,  rub  it  with  a  very  dry  paint  brush ; 
let  it  dry,  and  pass  over  it  powdered  plaster. 
In  this  way  the  piece  will  be  perfectly 
washed,  and  will  look  as  though  it  had  just 
come  from  the  hand  of  the  carver. 


ON  A  CERTAIN  ARABIC  MANUSCRIPT.  BT 
JAMBS  COCKLE,  ESO.,  M.A.,  BARBISTRR- 
AT-LAW. 

.  Sir, — In  Hutton's  Philosophical  and 
Mathematical  Dictionary'*  allusion  is 
made  to  "  an  Arabic  manuscript,  said  to 
be  on  cubic  equations,  deposited  in  the 
library  of  the  University  of  Leyden  by 
the  celebrated  Warner,  bearing  a  thte 
which  in  Latin  signifies  Omar  Sin 
Ibrahim  aV  Ghajamal  Algebra  cubicarum 
aquationum,  sive  de  prohiematumsolido^ 
rum  resolutione.**  The  importance  of 
ascertaining  the  nature  of  the  manu- 
script alluded  to  is  great  and  obviout. 
It  would  probably  clear  up  some  doubt- 
ful points  in  the  history  of  algebra.  I 
address  this  note  to  you  in  the  hope  of 
being  the  means  of  inducing  some  com- 
petent Arabic  scholar  to  examine  the 
supposed  manuscript  with  the  attention 
which  it  appears  to  deserve. 
I  am,  Sir,  yours,  &c.    Jamb*  Coorlb. 

Northampton.  June  90,  I84S. 

•  See  vol.  1.,  p.  74,  kU  •*  Algebra.* 
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[Selected  from  the 
Improtsmbnt  in  Clocks  and  Timb- 
PISCB6.     C^uneey  Boardnum  and  Joseph 
A.  Well9. 

The  iiiTention  consUtt  in  placing  the 
driTing  spring  upon  the  same  shaft  with  the 
fosee,  eoanectmg  the  shaft  of  the  combined 
liuee  sod  spring  to  the  frame  of  the  dock 
noTeaoents,  and  attaching  one  end  of  this 
spring  to  the  frame  of  the  clock  movements. 
Impsovxubnt  in  Toasting   Cofpbe, 

CALLBB  "  SbLP  -  TOA8TINO  AbOMA  -  CON- 

9BXSINO  Apparatus/'      Jo/m  R,  Rem" 


The  patentee  says,  ''  The  nature  of  mj 
invention  consists  of  a  metallic  wheel  of 
backets,  somewhat  similar  to  an  overshot 
wBter-wbeel,  bnt  of  small  diameter,  the 
buckets  of  which  receive  the  grains  of  coffee 
that  drop  one  by  one  from  a  hopper  above, 
and  which  by  their  weight,  turn  the  wheel 
that  carries  the  grain  slowly  through  a  dr- 
enlar  trough  bdow,  that  extends  around 
shont  one-third  of  the  circomference  of  the 
wbed,  and  which  u  suffidently  heated  by  a 
saall  furnace  to  toast  the  coffee  daring  the 
tine  that  it  is  carried  from  one  end  to  the 
other,  when  it  is  discharged  by  means  of  an 
inclined  spout  into  a  vessel  below,  where 
the  aroma  is  condensed  by  cold  water  in  a 
pan  above;  the  buckets  of  the  wheel  ^eing 
BO  formed  as  to  contain  the  requisite  quan- 
tity of  coffee,  to  insure  the  turning  of  the 
whed  by  the  wdght  thereof,  and  so  curved 
near  the  periphery  as  to  drsg  the  grains 
through  the  trough  and  up  to  the  spout, 
and  the  hopper  being  provided  with  a  hinged 
ahnte,  the  inclination  of  which  can  be  in- 
creased or  decreased  to  regulate  the  delivery 
of  the  grains  of  coffee  into  the  wheel, 
whereby  the  motion  of  the  wheel  is  gauged 
to  the  temperature  of  the  furnace." 

Fob  an  Impboybmbnt  in  thb  Safbty 
FusR  Foa  Blasting  Rocks,  &c.  Richard 
B§eem. 

The  patentee  says, — "  My  improvement 
consists  in  providing  for  communicating  the 
Are  vrith  more  certainty  to  the  charge,  to 
eliiBOt  which  I  insert  lengthwise  through  the 
ftue,  and  as  near  the  centre  of  the  powder 
or  other  combustible  matter  as  msy  be,  a 
thread  saturated  with  a  solution  of  nitre, 
sulphur,  or  any  other  combustible  material 
or  substance.  To  the  shove  is  the  cldm 
Bmited." 

Impbotbmbnt  in  Pnbumatic  Springs 
ya»  Railroad  Cars,  &c«    John  Lewii. 

We  make  the  following  extrsot  from  the 
spaeifioation : 

"  The  nature  of  my  invention  consists  in 
sq^plyiBg  the  dastidty  of  atmospheric  dr, 


Framklim  Joumai.'] 

or  any  permanently  elastic  gas,  by  means  of 
an  expanding  and  contracting  chamber,  or 
chambers,  made  in  one,  two,  or  more  parts, 
and  connected  together  by  means  of  two  or 
more  belts  of  India-rubber  doth,  or  other 
flexible  or  impermeable  materid,  with  alco- 
hol or  other  liquid  interposed,  the  more 
effectudly  to  prevent  the  escape  of  the  air 
or  gas  contained  in  the  apparatus,  and  to  dd 
in  rdieving  the  flexible  connection,  and 
preventing  its  rupture  by  the  action  of  the 
weight  or  force  on  the  spring.  This  mode 
of  connecting  two  vessels  being  applicable, 
without  the  dr,  to  other  purposes,  such  as 
hydraulic  presses,  &c.,  by  forcing  water  into 
or  between  the  two  vessels.  And  my  im- 
provement also  consists  in  providing  this 
apparatus  with  one  or  viore  of  what  I  de- 
nominate a  retpiraiory  ehambert  or  cham- 
bers, attached  to  one  or  both  ends  of  the 
apparatus,  and  separated  from  the  main 
chamber  of  the  apparatus  by  a  diaphragm, 
or  diaphragms,  perforated  with  holes,  which 
will  check  the  passsge  of  the  air,  and  thus 
relieve  the  apparatus  from  the  injurious 
effects  of  sudden  shocks." 

Claim.—"  What  I  cldm  as  my  invention 
is,  first,  the  method  of  connecting  the  two 
vessels,  composing  the  pneumatic  spring, 
bumper,  rest,  &c.,  by  means  of  two  or  more 
belts,  with  dcohol  or  other  liquid  interposed, 
substantially  as  described,  to  be  used  for  the 
purposes  sbove  set  forth. 

"  Second.  I  cldm  so  arranging  the  two 
vessels,  and  the  connecting  belt  or  bdts, 
substantially  as  described,  that  the  bdt  or 
belu  shdl,  at  dl  times,  be  sustained  by 
either  one  or  both  of  the  vessels,  to  prevent 
them  from  being  ruptured  by  the  pressure 
of  the  contained  fluid,  as  described. 

'*  Third.  I  claim  dividing  the  spsce  be- 
tween two  discs  into  one  or  more  spaces  by 
means  of  a  perforated  diaphragm,  or  dia- 
phragms, to  form  what  I  denominate  a  respi- 
ratory chamber,  or  chambers,  substantidly 
as  described,  and  for  the  purposes  explamed 
above. 

"  Fourth.  I  dso  cldm  making  the  inner 
periphery  of  the  outer  vessel,  or  the  outer 
periphery  of  the  inner  vessd,  or  both,  be- 
veled or  conicd,  so  that  the  space  between 
the  two,  in  which  the  flexure  of  the  connecting 
belt  or  belts  takes  place,  shdl  be  dimioished 
as  the  pressure  increases,  as  described,  for 
the  purpose  of  ensbling  the  flexible  connec- 
tion the  better  to  resist  the  increased  pres- 
sure, as  described ;  and  this  I  cldm,  wheth« 
used  with  or  without  the  other  improve- 
mento." 
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[lUgiitend  nnder  the  Act  for  the  Protection  of  Articles  of  Utility.    John  Harriion,  of  Lamb  Mill, 

Co»wling,  Skipton,  Proprietor.] 
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Figure  1  is  a  front  elevation,  and  fig.  2 
a  aide  elevation  of  this  machine.  A^  A' 
are  a  pair  of  grooved  rollers,  which  are 
mounted  in  suitable  bearings  in  the 
frame,  BB,  with  the  surface  of  the  one 
rdUer  in  contact  with  the  surface  of  the 


other  roller.  The  grooves,  a  a  a,  are 
of  a  semicircular  shape,  so  that  they 
form,  by  their  junction,  a  series  of  cir- 
cular openings,  through  which  the  pins, 
after  having  been  previously  prepared,  are 
passed.  In  the  partial  preparation  given 


T^B   bOTBR  HAHBOUR   OF   RBVUOE. 
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to  the  pins  before  having  being  passed 
tfaroQffh  between  the  rollersi  &ej  are 
left  a  little  larger  than  the  largest  of  the 
openings,  a  a  a,  so  that,  after  having  been 
sneeessiyelj  passed  through,  from  the 
largest  to  the  smallest,  the^r  are  fit  for 
nse.  The  snrfaees  of  the  three  grooves, 
aaa^  are  plain,  and  produce  plain  pins, 
while  the  surfaces  of  the  fourth  pair  of 
grooveiy  h,  are  reeded,  and  produce  a 
leeded  pin. 

Motion  is  given  to  the  rollers  by  a 
Heam  engine,  or  other  power,  through 
the  intervention  of  the  driving  pulley,  C ; 
tlie  endless  screw,  D ;  aud  the  wheel,  E, 
into  which  the  endless  screw  gears. 

F  F  are  a  pair  of  pinions  upon  the 
ends  of  the  roller  spinales,  to  insure  the 
taming  of  both  rollers  together. 
♦ 

niB  DOTBB  HARBOUR  OF  RBrVGV  —  SIR 
8AXUBL  BBKTHAH'S  MODB  OF  CON* 
STRVCTINO   8BA  WALLS. 

The  Dover  Harbour  Commissioners, 
though  not  giving  an  unqualified  ap- 
proval to  any  one  of  the  plans  submitted 
to  them,  give  the  preference  to  that  of 
Mr.  Rendel,  who,  as  to  materials  and 
mode  of  construction,  recommends  the 
use  of  masses  of  hard  brick  laid  in 


eement. 

It  does  not  appear  by  what  means 
these  masses  are  intended  to  be  depo- 
sited in  their  desired  places,  and  to  be 
connected  together  so  as  to  form  the  up- 
Mht  wall  which  Mr.  Rendel  proposes. 
ne  depth  under  water  in  which  the  wall 
is  proposed  to  be  constructed  being  42 
feet,  were  Uie  work  to  be  executed  under 
cover  of  a  dam  of  the  ordinary  kind  the 
expense  would  be  enormous. 

The  least  costly  mode,  it  is  believed, 
that  has  hitherto  been  devised  for  con- 
stmcting  sea  walls  in  deep  water,  was 
that  invented  by  Brigadier- General  Sir 
Samnel  Bentham  ;  and  in  which  manner 
about  200  feet  running  of  sea  wall  was 
executed  at  Sheemess,  some  of  it  at  the 
depth  of  27  feet  below  low-water  spring 
tides,  whereby,  compared  with  the  ordi- 
nary mode,  a  saving  of  from  50/.  to  100/. 
per  foot  running  was  made,  as  the  depths 
under  low  water  varied  from  12  to  27 
feet.  This  mode  was  by  means  of  hollow 
buoyant  masses,  constructed  on  shore  of 
briclu  set  in  Roman  cement,  to  a  height 
of  a  few  feet  above  water  at  low  water ; 
then  floated  to  their  places,  sunk,  pressed 
into  the  ground,  then  filled  in  with  con- 
crete composed  of  the  cheapest  materials, 


as  chalk,  shingle,  &e.,  grouted  together 
with  a  calcareous  cement.  The  face  of 
the  wall  to  seaward  was,  above  low  water, 
of  granite. 

This  mode  of  structure  might  probably 
be  found  applicable  for  the  intended  sea 
wall  at  Dover.  It  would  possess  all  the 
advantages  of  the  wooden  caissons  pro- 
posed by  Mr.  Walker,  saving  the  ex* 
pense  of  this  costly  material,  which,  be- 
sides first  cost,  from  its  perishable  nature, 
and  the  depredations  of  the  sea-worm, 
could  not  be  considered  as  forming  part 
of  the  permanent  wall. 

As  to  materials.  Sir  Samuel's  investi- 

fitions  had  produced  conviction  that 
entish  ragstone  was,  when  of  a  good 
variety,  particularly  durable;  and  he 
ascertained  that  it  could  be  furnished  of 
the  best  quality  at  a  much  lower  price 
per  foot  cube  delivered  at  Sheemess, 
than  an  equal  bulk  of  brick.  Had  the 
works  there  been  continued  according  to 
his  proposals,  that  stone  would  have  been 
generally  employed  instead  of  brick. 
The  additional  cost  of  freight  to  Dover, 
might  render  it  there  more  costly  than 
brick. 

The  cement  used  for  the  masses  at 
Sheemess,  proved,  when  set,  harder  than 
die  bricks  themselves — the  Utter  always 
giving  wav  on  trial  rather  than  the  ce- 
ment ;  ana  this  whether  the  experiments 
were  made  by  pressure  or  by  percussion. 

The  cement  was  burnt  on  the  spot, 
and  used  fresh ;  but  unusual  precaution 
was  taken  in  the  choice  uf  the  cement 
stone.  There  having  been  at  that  time 
no  chemist  in  the  naval  department.  Sir 
Samuel  obtained  for  his  assistant  the 
**  Mechanist,"  a  small  chemical  appara- 
tus with  the  necessary  tests,  who  on  ex- 
perimenting on  diflerent  cement  stones, 
ascertained  that  the  difference  in  quality 
of  the  cement  produced  from  them  de- 
pended on  the  different chemicalproper- 
ties  of  the  stones  themselves.  This  cir- 
cumstance seems  to  merit  more  attention 
than  is  usually  given  to  it  in  the  manu- 
facture of  Roman  cement. 

The  mode  which  Sir  Samuel  devised  for 
ascertaining  the  nature  of  the  soil  and 
substrata  under  water  at  Sheemess,  is  ap- 
plicable to  a  great  variety  of  works,  and 
perhaps  might  be  employed  with  advan- 
tage at  Dover;  for  althongh  by  the 
diving-bell,  boring,  &c.,  in  the  usual 
way,  much  useful  information  may  be 
obtained,  yet  a  more  perfect  knowledge 
of  the  substrata,  and  of  their  power  of 
o3 


34 


SIR  SAMUEL  BSNTHAM's  MODB  OP  CONtTRUCTIKO  SEA  WALLS. 


hearingr  gT«t  weights,  would  be  afforded 
by  examination  of  them  in  the  dry,  as  if 
under  cover  of  a  dam. 

Ue  devised  an  iron  cylinder  of  suffi- 
cient diameter  to  admit  a  man,  and  to 
allow  him  to  work  within  it ;  this  cylinder 
entering  the  ground  below  water,  and 
extending  upwards  to  above  high  water. 
It  had  a  valve  inside*  so  that,  when 
closed,  water  might  on  occasion  be  let 
into  the  upper  part  of  the  cylinder  with- 
out entering  the  lower  part  of  it  The 
following  letter  from  Mr.  Kingston, 
master  millwright  in  Sir  Samuel's  manu- 
facturing establishments  in  Portsmouth 
Dockyard,  will  afford  a  description  of 
the  use  made  of  that  cylinder : 

"Portsmouth  Yard, 

"July  10,  1812. 
"Honourable  Sir,— I  received  a  letter 
from  Mr.  Goodrich  this  morning,  in  which 
be  informed  me  that  you  wished  me  to  send 
an  account  of  the  trial  of  the  ground  at 
Sheerness  by  means  of  the  iron  cylinder ; 
therefore,  honourable  Sir,  I  here  give  you 
as  correct  an  account  as  I  possibly  can,  viz. : 
-~Forty-two  feet  in  length  of  iron  cylinder, 
weight  about  seven  tons,  was  placed  in  a 
line  with  the  front  of  the  present  new  wharf. 
The  ground  (within  the  cylinder)  for  several 
days  after  the  cylinder  was  placed,  was  not 
water-tight ;  but  as  soon  as  the  water  was 
admitted  upon  the  valve  which  was  in  the 
inside  of  the  cylinder, — which  valve  was 
placed  at  a  distance  of  eighteen  feet  from 
the  bottom,  for  the  purpose  of  pressing  the 
cylinder  into  the  ground,  by  admitting  a  > 
column  of  water  upon  the  said  valve  equal  to 
three  tons  and  a  half,-— the  ground  then  was 
completely  water-tight,  and  the  distance  the 
eylinder  w^s  in  the  ground  was  about  two 
feet  eight  inches.  The  cylinder  remained 
in  that  state  until  such  time  as  you  came  to 
Sbeemess,  when  you  ordered  me  to  get  some 
assistance,  and  bore  into  the  ground  in  the 
inside  of  the  cylinder ;  and  in  boring  about 
eight  feet  down,  the  ground  appeared  to 
consist  of  chalk,  sand,  and  clay  united  toge- 
ther, and  in  boring  to  this  depth,  no  water 
came  into  the  cylinder ;  but  in  boring  a  few 
inches  further,  the  auger  went  instantly 
down  about  ten  feet  i  the  water  then  came 
into  the  cylinder,  and  soon  was  at  the  same 
height  in  the  inside  of  the  cylinder  as  it  was 
on  the  outside.  The  auger  was  left  in  the 
ground  that  night,  and  in  the  morning  the 
ground  had  so  completely  filed  the  auger, 
that  I  was  obliged  to  take  off  twelve  feet  of 
the  cylinder,  and  get  a  launch  and  make  fast 
to  the  auger  at  low  water,  for  the  purpose 
of  drawing  the  auger. 

"  The  height  of  the  water  on  the  outside 


of  the  cylinder  was  foKy-two  fast'  at  Ugh« 
water. 
"  I  remain,  honourable  Sir, 

"  Your  most  obedient  humble  servant, 
"Wm.  Kingston. 
"  Sh,  Samuel  Bentham, 

"  Navy  Otiice,  London." 

The  iron  cylinder,  although  composed 
of  several  separate  rings  capable  of  being 
connected  water-tight  together,  one 
above  the  other,  having  of  course  beea 
weighty  and  cumbersome  to  remove,  led 
Sir  Samuel  to  the  invention  of  a  wooden 
one,  shod  with  iron,  which  he  caused  to 
be  employed  in  Portsmouth  Harbour. 
In  a  letter  from  Mr.  Kingston^  dated 
Portsmouth  Dockyard,  2dth  July,  1812, 
he  says,  respecting  the  wooden  one, 
**  The  ground  on  which  the  cylinder  was 
first  placed  is  water-tight,  and  I  can 
transport  the  cylinder  with  great  ease  to 
any  part  of  the  harbour  you  may  think 
proper  to  point  out,  as  the  cylinder  will, 
without  any  assistance,  float  in  12  feet 
water." 

It  was  by  making  himself  perfectly 
acquainted  with  the  nature  of  the  ground 
on  which  his  great  works  at  Portsmouth 
were  to  be  erected,  that  structures  there, 
according  to  his  designs,  were  invariably 
exempt  from  failure,  though  all  of  them 
had  been  pronounced  to  be  *' hazardous, 
dangerous,  and  unsafe.'*  1 1  was  the  know- 
ledge which  he  obtained  by  means  of  the 
cylinders,  of  the  water  -  tiffht  crust  at 
Sheerness,  and  of  the  weights  it  would 
bear  at  different  parts  without  danger  of 
penetrating  to  the  running  sand  and 
water  underneath  it,  that  gave  him  confi- 
dence in  the  mode  of  construction  he 
determined  on ;  and  there  exists  un- 
doubted evidence  of  the  stability  of  his 
masses,  though  they  were  no  longer  em- 
ployed after  the  abolition  of  his  office. 

The  success  of  the  wooden  cylinder 
led  Sir  Samuel  to  the  invention  of  mov- 
able wooden  dams,  as  described  in  his 
patent  of  March  5,  1812,  and  which 
should  dams  be  found  necessary  at 
Dover,  might,  if  adopted,  be  a  means  of 
saving  much  expense.  He  had  intended 
employing  them  in  the  construction  of  a 
mastery  at  Portsmouth.  After  the  abo- 
lition of  his  office,  he  furnished  the  Navy 
Board  with  short  notes  respecting  various 
matters  that  had  been  referred  to  him ;  ' 
in  relation  to  that  mastery,  after  other 
observations,  he  added  the  following  ex- 
tract of  a  minute  to  that  Board  : 
**  I  have  also  to  observe  that  the  ezperi- 


Arthur's  decimal  monbt,  wsiaHTS,  and  iirasures. 


35 


tacnti  mhdt  with  the  cylinder,  for  the  mak- 
ing of  which  I  obtained  the  Board's  autho- 
ri^  of  4th  Feb.,  1812,  seems  sofficient  to 
ihow  that  a  new  mode  of  excluding  water 
by  moveable  dams,  inyented  by  me,  particu- 
laxly  with  a  view  to  this  and  other  works 
for  the  port  of  Portsmouth,  is  well  suited 
for  carrying  on  works  under  the  circum* 
itancet  of  the  soil  of  this  spot,  so  that  the 
nn<fer-?rater  works  proposed,  might  be  eze- 
cnted  at  a  for  less  expense  than  nnder  coyer 
of  an  ordinary  dam. 

"  Samubl  Bbntbau." 

"Peb.4, 1815." 

mu  w.  B.  Johnson's  rollbb  bccsntric 

lUPROrBMSMT  81700B8TED. 

Sir, — ^In  yonr  number  for  April  22,  a 
Mr.  Johnson  is  stated  to  have  taken  out  a 
jMLtent  for  some  improvements  in  the  steam 
engine,  among  which  is  an  eccentric,  to 
work  with  rollers  in  the  band.  Some  time 
back,  I  altered  a  dressing  machine,  and  nsed 
an  eccentric  instead  of  the  usual  crank. 
My  improvements,  I  thought,  were  calcu- 
lated to  render  it  easier  to  work ;  but  I  did 
not  find  it  so  far  answer  my  expectations. 
A  Mend  suggested  that  this  arose  from  there 
being  so  madi  more  friction  on  an  eccentric 
than  on  a  crank ;  and  so  I  set  to  work  to 
fedufse  it.  The  result  was,  the  placing  of 
three  rollers  in  the  centre^  instead  of  in  the 
band,  which,  I  think,  is  preferable,  as  they 
are  more  out  of  the  way,  and  can  be  larger. 
I  made  the  models  for  casting,  but  cannot 
atkf  i£  the  plan  will  answer,  as  I  have  not 
tried  it  in  work.  Should  it  be  of  any  use  to 
Mr.  Johnson,  or  any  other  person ,  I  shall 
be  happy  to  show  it  to  them. 

I  am.  Sir,  yours,  Sec, 

W.  J.  JOTNBB. 

Aveley,  near  Romford, 
Jme  2»,  IS48.       ^ 

low's  PATBNT  IMPROVBMBNTS  11^  THE 
MANUFACTURE  OF  COPPBR. 

{Patent  dated  November  4,  1847;  Disclaimer  (of 
thewoTdt  " ainc,  tin,  and  other  metals")  enrolled 
Maj  8,  IMS.    Specification  enroUed  May  4,  1848.] 

Tako  42  parts  of  the  black  oxide  of  man- 
ganese, 8  parts  of  plumbago,  2  parts  of 
Itttrate  of  potash  (or  nitrate  of  soda  or  lime,) 
foad  14  parts  of  anthracite  coal,  or  wood 
thareoal;  mix  these  together,  and  add  to 
the  copper  ore  when  melted  25  lbs.  of  the 
mixture  for  erery  ton  of  ore.  Then  with- 
draw the  slag  resulting  from  this  first  ope- 
ration, and  introduce  another  25Jbs.  of  the 
mixture.  Skim  off  the  slag  once  more,  and 
throw  in  a  further  quantity  of  the  mix- 
ture ;  in  short,  treat  the  melted  ore  in  this 
way  until  the  metal  appears  to  be  "  in  a 
Sufficiently  forward  state"  to  be  run  off. 

t^aim. — ^To  the  combined  use  of  manga- 


nese, pinmbago,  nitrate  of  potash,  soda,  or 
lime,  and  oarboB  in  the  manufacture  of 
copper. 

Arthur's    dbcimal    monby,    wbiohts, 

and  measurrs. 
[From  a  small  Pamphlet,  entitled,  "  Proposed  New 

Patent  Decimal  Coins,  Weights,  and  Measures," 

by  "  Arihai;"  printed  at  Swansea.] 

It  would  be  a  great  advantage  to  all 
kingdoms — it  would  be  a  great  advantage  to 
travellers — it  would  greatly  facilitate  and  in- 
crease commerce,  if  there  were  the  same 
money-coins,  weights,  and  measures,  in  all 
the  principal  countries  in  Europe  and  Ame- 
rica. 

The  English  statute,  5  Geo.  IV.,  re- 
moved a  great  many  of  the  imperfections 
from  the  English  weights  and  measures,  but 
as  there  are  still  latent  imperfections  in 
them,  it  is  neither  advisable  nor  desirable 
that  they  should  be  adopted  by  foreign 
nations. 

The  following  tables  of  money,  weights, 
and  measures  will  be  found,  on  rigid  exami- 
nation, more  convenient  and  perfect  than 
any  extant  in  any  part  of  the  world.  The 
names  of  them  are  also  more  simple  and 
easy  to  learn  than  any  others. 

MONEY. 

100  Mites  or  Centimes  make  1  Florin. 
10  Florins    1  Pound  sterling. 

LONG   MBA8URB. 

10  Metres  or  Mites  make  I  Link  or  Span. 

10  Links  1  He.  I 

10  lies  1  Xile  (pron.  Zile,)  X 

10  Xlles  1  Centile.  C 

10  Centiles,  or  1000  lies  1  Mile,  (Railroad.)  M 

SQUARE    MEASURB. 

100  Square  Metres  make  1  Square  Link 

100  Square  Links  1  Square  He. 

100  Square  lies I  Square  Xlle. 

10  Square  Xiles 1  Acre. 

1000  Square  Acres  1  Square  Mile. 

CUBIC   MEASURE. 

1000  Cubic  Metres  make  1  Cubic  Link. 
1000  Cubic  Links 1  Cubid  He. 

AVOIRDUPOIS   WBIOHT. 

1 0  Mites  make  1  Dixwelght. 

10  Dixweights  1  Tb.,  1  lb.,  or  Imperial  Pound. 

10  lbs ^....  I  Xib. 

10  Xibs 1  Centib. 

10  Centibs 1  Mib  or  Milb. 

LIQUID    MBASURB. 

10  Mites  make  1  Verre  or  Glass. 

10  Verres 1  Kan. 

10  Kans 1  Ig  or  New  Imperial  Oallon. 

10  Igs I  Xig,  (pronounced  Zig.) 

lOXigs ICentig. 

These  coins,  weights,  and  measures,  are 
not  only  simple  and  convenient,  but  they 
are  based  on  such  sound  and  scientific  prin- 
ciples, that  I  am  confident  they  will  deserve, 
and  I  trust  will  obtain,  the  approbation  of 
all  scientific  persons  and  the  Governments 
of  all  countries. 
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The  sort  of  steam  engine  to  which  Mr. 
Humphry's  improvements  have  more 
particular  relation,  is  that  now  usually 
employed  in  screw  propelling,  which  is 
of  the  class  called  direct- acting,  but 
works,  at  the  same  time,  through  the 
medium  of  multiplying  wheels;  and 
though  these  improvements  consist  but 
of  matters  of  arrangement,  they  will  be 
found  of  very  great  value  and  importance. 
By  a  better  disposition  of  the  ordinary 
parts  of  the  engine,  he  is  enabled  to  dis- 
pense entirely  with  one  prominent  mem- 
ber (the  crank,)  and  to  bring  the  whole 
within  a  much  smaller  compass  than  has 
ever  before  been  done.  A  pair  of  engines 
on  this  plan  have  been  already  fitted  to 
the  Government  screw  steamer  Reynard, 
with  which  some  most  successful  trials 
were  made  down  the  river  last  week; 
and  there  seems  little  doubt  of  the  same 
plan  being  henceforth  generally  adopted. 

The  prefixed  figure  represents  a  top 
plan  of  a  pair  of  screw-propelling  engines 
on  this  plan.  A  is  the  screw- shaft ;  B  B, 
pinions  attached  to  the  screw-shaft ;  C  C, 


driving-wheels,  which  gear  into  the  pi- 
nions, B  B ;  D  D,  the  cylinders,  the  pis- 
tons of  which  are  connected  by  rods, 
E  £,  to  pins,  F  F,  on  the  ouUide  of  the 
driving-wheels ;  and  GG,  (he  air-pumps, 
which  are  worked  by  cranks  or  eccentrics 
on  the  shaft,  I.  In  this  improved  arrange- 
ment, the  driving-wheels  occupy  the 
positions  usually  assigned  to  the  engine- 
cranks  ;  that  is  to  say,  each  wheel  revoWes 
in  a  space  between  a  straight  line  drawn 
through  the  centre  of  the  piston-rod  of 
the  adjoining  cylinder  and  a  parallel  line 
drawn  through  the  adjoining  bearing  of 
the  main  shaft;  and  the  so  placing  of 
the  driving-wheels  enables  the  pistons  to 
be  connected  directly  to  them,  instead  of 
through  the  intervention  of  cranks,  as 
usual. 

Mr.  Humphry's  patent  includes  also 
an  improved  description  of  valve  for 
engines  and  apparatus  used  in  raising, 
exhausting,  and  forcing  fluids,  such  aa 
steam  engine  air-pumps,  atmospheric 
railway  pumps,  &c.  A  metal  plate  (of  a 
square,  or  any  other  suitable  form)  har 
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apertures  made  in  it  for  the  inflow  or 
ontlet  of  the  fluid.  Each  aperture  is 
covered  by  a  piece  of  steel,  or  other  like 
flexible  metal,  of  about  a  sixteenth  of  an 
inch  in  thickness,  which  is  made  fast  at 
one  end  bj  screws,  while  the  other  end 
is  left  free,  so  that  while  it  yields  with 
the  preatest  readiness  to  the  pressure  of 
the  flnid,  it  closes  instantly  again  on  the 
cessation  of  the  pressure,  without  noise 
or  any  liability  to  derangement. 


]»«SfQN  FOR  A   ROTART  BTKAM  BNGTNIC. 


Sir,  — >  If  y€#   consider   the    above 
sketch  of  aroury  steam  engine,  with  ex- 

flanation,  worthy  of  the  space  occupied, 
shall  feel  obliged  by  their  insertion  in 
your  Journal.  I  have  endeavoured  to 
show  that  the  engine  there  exhibited 
will  not  oonsnme  more  steam  than  a 
vibrating  engine  of  the  same  propor« 
if  I  am  wrong  in  my  calculations. 


I  shall  be  happy  to  be  put  right  by  any 
of  your  readers  who  may  be  inclined  to 
take  the  trouble. 

I  calculate  the  consumption  of  steam 
in  comparison  with  a  viorating  engine 
in  the  following  manner: — Supposing 
the  diameter  of  the  rotary  engine  to  be 

1  foot  6  inches,  the  circumference  of  the 
outer  circle  described  by  the  pistons  4 
feet  6  inches,  the  area  of  the  cylinder 
being  4^  inches,  the  circumference  of  the 
inner  circle  will  be  2  feet  3. inches ;  and, 
consequently,  the  intermediate,  or  real 
length  of  the  cvlinder  will  be  3  feet 
4i  inches,  from  wdich  deduct  6} inch,  or 
one*sixth  the  space  occupied  by  the  pis- 
tons, it  leaves  2  feet  9f  inches,  the  ac- 
tual length  of  the  cylinder  occupied  by 
steam.  The  arm  being  equal  to  64  inches, 
would  require  a  cylinder  in  a  vibrating 
engine  of  15i  inches,  independent  of  the 
space  occupied  by  the  piston,  which  being 
twice  filled  for  one  revolution  would  be 

2  feet  7  inches  of  steam  consumed ;  the 
area  of  the  cylinder  in  each  engine  being 
the  same,  consequently,  in  the  rotary 
engine  33f  inches  of  steam  is  consumed 
in  one  revolution,  and  in  one  revolution 
of  the  vibrating  engine  31  inches,  being 
a  difierence  of  -^^th  greater  consumption 
bv  the  rotary  engine ;  but  as  during  i^th 
of  the  revolution  of  Uie  rotarj  engine 
two  pistons  are  in  full  force,  I  imagine 
the  difierence  would  be  small,  and  what 
there  was  in  favour  of  the  rotary  engine, 
taking  into  account  the  increase  of  power 
from  the  operation  of  two  pistons  during 
iVth  of  the  revolution,  and  the  ad- 
vantage to  be  obtained  by  a  direct  rotary 
motion. 

I  am,  Sir,  yours,  &c. 

Stbpbrk  Sharp. 
8,  Mount-row,  I^ew  Kent-road. 

Description  of  the  prefixed  figure. 

a,  Of  a,  three  pistons  or  arms  revolving 
in  a  circular  box  or  cylinder,  B^,  B^, 
B3,  B4;  c,  c,  c,  c,  two  valves  moving  on 
a  centre  with  the  action  of  the  pistons 
and  the  steam  admitted  at  the  back  of 
them  by  the  feeding-pipes  D  D,  the 
exhaustion  pipes  being  at  £  £  ;  the  two 
cells,  Bi  B9,  are  at  present  occupied  by 
steam,  which  exhaustion  is  effected  in 
ceils  Ba,  B4,  F  F  are  feeding  pipes  in 
the  reversed  action. 
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It  is  possible  that  a  few  of  our  readers 
are  aware  that  some  **out-of-the- world" 
place,  bearing  the  name  of  Gresham 
College,  once  existed ;  and,  from  the 
name  of  Sir  Thomas  Gresham  being  so 
intimately  connected  with  the  history  of 
the  Royal  Exchange,  they  might  be  led 
to  suppose  that  the  *'  merchant  prince'* 
was  somehow  or  other  associated  with 
the  history  of  that  extinct  and  almost 
forgotten  college.  They  would  conjec- 
ture rightly ;  but  it  is  only  in  an  ency- 
clopedia, or  a  history  of  the  Royal  Ex- 
change, or  in  the  "  Life  of  Gresham," 
that  the  great  majority  of  our  readers 
will  learn  whether  it  exists  in  Oxford, 
Cambridge,  London,  or  Timbuctoo. 

Sir  Thomas  Gresham  did  found  a  col- 
lege in  London ;  endowed  it  with  seven 
professorships  of  the  'Miberal  sciences  '* 
(as  they  were  then  called ;)  and  ^ave  the 
professors  apartments  for  collegiate  pur- 
poses in  the  Royal  Exchange,  with  fifty 
Iiounds  per  annum  for  each  of  them^a 
arge  sum  in  the  days  of  Elizabeth.  It 
was.  Indeed,  in  this  very  college,  that 
the  Royal  Society  had  its  London  origin ; 
and  in  this  very  college  the  builder  of 
St.  Paul's  was  once  the  professor  of  geo- 
metry P  Where  is  it  now !  Where  has 
it  been  since  the  time  when  the  Royal 
Society  transferred  itself  as  an  inde- 
pendent body  to  Crane-court?  Who 
are  its  professors  ?  Where  do  they  lec- 
ture f  What  public  benefit  results  from 
this  endowment,  to  the  •*  liberal  sciences  ** 
of  our  own  day  ?  We  roust  go  further 
than  books  will  tell  us  to  answer  these 
questions. 

The  fact  is.  that  the  college  has  ceased 
to  exist,  in  nfore  than  a  city- name,  for  a 
century  and  a  half.  For  a  considerable 
time  no  lectures  were  given,  and  even 
whilst  they  were  given,  it  was  **in  a 
room  over  the  Royal  Exchange,"  as  the 
traditionary  stories  of  the  encyclopcBdias 
tell  us,  which  was  never  intended  to  be 
discovered,  through  the  tortuous  wind- 
ings that  led  to  it,  by  any  mortal,  either 
eitisen  or  scholar.  Professors,  indeed, 
were  appointed,  anH  their  salaries  were 
regularly  paid ;  but  it  yet  is  to  be  learnt 
that  one  single  professor  of  that  college 
has  made  the  most  trivial  addition  to  the 
science  upon  which  he  was  paid  for  lec- 
turing, either  by  his  personal  discoveries 
or  the  diffusion  of  learning,  for  more 
than  a  century.     The  college  and  its 


funds  have  been,  in  plain  truth,  subjects 
of  as  completely  corrupt  abuse  as  any 
one  amongst  the  whole  range  of  city 
trusts;  and  in  sayin?  so  much,  we  do 
not  anticipate  the  slightest  attempt  at 
the  temerity  of  contradiction.  Who,  in- 
deed, are  the  professors,  and  what  is  the 
qualification  for  their  appointments  P  We 
may  see,  indeed,  now  and  then  an  adver- 
tisement in  the  Timen,  giving  their 
names,  the  subjects  on  which  they  will 
lecture,  and  the  days  on  which  the 
successive  acts  of  the  dull  farce  *'  will 
come  off.*'  But  what  cultivator  of  the 
**  liberal  sciences "  knows  any  one  of 
them,  even  by  name,  as  possessing  a 
common- place  reputation  for  an  ordinary 
amount  of  information  about  his  particu- 
lar subject — to  say  nothing  of  zeal  and 
ability  for  its  extension  P  To  use  the 
language  of  the  time  (and  of  the  Times^ 
too,  when  -it  suits  that  remarkable 
paper  to  speak  out)  these  professorships 
nave  been,  from  the  beginning  of  the 
last  century,  a  series  of  jobs,  as 
gross  as  any  upon  record.  They  are 
given  without  the  least  reference  to  merit 
or  qualification,  merely  because  some 
influential  member  of  the  Gresham  Trust 
wishes  to  make  a  little  addition  to  the 
income  of  his  physician,  his  parish  curate, 
of  some  family  connection  of  his  own,  or 
the  proiegi  of  some  personal  friend.  The 
testator's  inierUions  are  set  aside  to  serve 
class  interests  and  selfish  relationship. 
The  aristocratic  jobbing  with  public  ap- 
pointments has  at  length  received  some 
share  of  public  attention  and  condemna- 
tion: it  is  time  that  the  city- jobber, 
whether  as  an  individual  member  of 
society,  or  as  the  trustee  of  a  public 
benefaction,  should  be  subject  to  the  like 
scrutiny  and  the  like  disgrace: 

The  Corporation  and  the  Mercers' 
Company  have  (since  the  exertions  of  a 
worthy  and  independent  citizen  have 
compelled  them  to  do  awnething)  built  a 
new  house  in  Gresham- street  (vulgo^ 
Coleman -street,)  and  tftey  have  the  lec- 
tures delivered  in  duplicate,  both  as  to 
language  and  as  to  time.  They  have 
compensated  their  lecturers  for  their 
trouble  by  also  doubling  the  nominal 
salary  devised  by  the  founder.  These 
**  wise  men  of  Gotham"  measure  science 
by  quantity  only :  whether  its  quality  be 
good,  or  even  genuine,  concerns  Msm 
not.    Ignorant  of  science  as  the  poor 
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avage  is  ol  the  precious  stones,  a  co- 
loaml  bead  of  commoD  glass  pleases 
them  juet  as  well  as  the  diamond  of  the 
Avtocrat  or  the  Great  Mogul.  It  does 
not  even  concern  one  in  a  hundred  of 
them ;  for  science  is  not  their  toy,  nor 
Greafaam  science  even  the  toy  of  their 
wives  and  daughters.  If  their  ladies 
should,  in  the  course  of  their  fashionable 
vagaries,  think  a  taste  for  learning  would 
lo&  gracefully  upon  their  sweet  faces, 
tfaev  will  not  go  so  near  the  vulgar  shop 
in  the  eity  as  to  seek  it  at  the  Gresham, 
but  will  *'  patronise  "  the  Royal  Institu- 
tion or  the  Polytechnic,'  where  science  will, 
at  leaaty  have  the  merit  of  being  fashion- 
able. 

The  Gresham  professors  are  appointed 
fir  iifef  whibt  their  emolument  in  no 
degree  depends  upon  the  efficiency  with 
which  they  perform  their  duties.  It  is 
always  an  appendage^  the  duties  of  which 
are  to  be  shuffled  over  with  the  least 
possible  trouble;  and  is  never  looked 
npon  as  an  appointment  calculated  to  do 
hoooor  to  the  man,  or  demanding  even 
the  show  of  a  reputable  attempt  to  exe* 
CQte  its  duties  honourably  or  usefully. 
As  the  Charterhouse  was  once  used  by 
those  who  held  the  power  of  nomina- 
tion lo  its  benefits,  as  a  convenient  mode 
of  pensioning  off  their  butlers  and  foot- 
men—so the  Gresham  professorships  are 
made  available  for  answering  the  claims 
which  needy  or  greedy  relatives  may 
otherwise  make  on  the  purse  of  the 
wealthy  citisen. 

Ought  these  things  to  be  ?  Are  the 
intentions  of  Sir  Thomas  Gresham  to 
be  set  aside,  and  the  funds  which  he  de- 
vised to  be  perverted  from  the  spirit  of 
the  donor;  the  trustees  simply  taking 
care  to  keep  to  the  windward  side  of  the 
mere  letter  of  the  founder's  will — and 
not  always  even  that  ?  This  must  cease. 
Ify  indeed,  the  trustees  be  not  absolutely 
besotted  with  their  hereditary  indulgence 
IB  this  kind  of  riot,  they  will  themselves 
adopt  a  different  course  as  each  pro- 
fessorship becomes  vacant.  We  have, 
however,  but  little  hope;  for  there  is 
no  ayatem  so  pertinaciously  adhered 
fo  by  corporate  bodies,  as  the  char- 
tered practice  of  corruptly  exercising 
their  patronage.  If,  however,  they  will 
not  remove  the  <'  unclean  thing  "  from 
amongst  themselves,  the  sanatory  com- 
missioners under  the  bill  for  intellectual 
health  will  do  it  for  them-^nd  that  with 
a  romgh  hand. 


The  geometry-professor's  name  ap« 
peared  in  the  newspaper  obituaries  a  few 
days  ago.  The  Rev.  Dr.  Birch  was  of  a 
city  and  corporation  family,  as  we  under* 
stand.  He  took  his  degree  in  1802,  at 
Cambridge ;  was  of  St.  John's  College, 
and  came  out  on  the  Tripos  ordy  tenth 
eeniar-optime^  even  at  that  dat;  was 
appointed  Gresham  professor  in  1808, 
and  has  therefore  held  that  office  for 
forty  years,  besides  considerable  church 
preferment,  amongst  which  was  a  pre« 
bendal  stall  in  St.  Paul's.  For  his  so- 
called  lectures  on  geometry  alone  he  re- 
ceived no  less  a  sum  than^^r  thoMand 
pounds  ! 

We  have  no  inclination  to  detract  from 
the  personal  worth  of  the  deceased  pro- 
fessor; for  besides  having  no  grounds 
by  which  to  judge  of  him  under  this 
aspect,  it  would  under  any  circumstanoes 
be  altogether  irrelevant.  He  was,  we 
doubt  not,  as  active  a  clergyman  as  many 
of  his  brethren ;  and  quite  as  active,  as  a 
soporific  audience  is  calculated  to  render, 
either  a  lecturer  in  the  pulpit  or  a  pro- 
fessor in  his  '*  chair."  Under  the  latter 
aspect  we  here  alone  view  him,  and 
only  seek  to  understand  his  character  as 
the  illustradon  of  the  system  of  ap- 
pointing men  to  trusts,  for  which  neither 
their  actual  information  nor  their  intel- 
lectual constitution,  adequately  prepare 
them.  Dr.  Birch,  as  it  appears  to  us, 
possessed  no  one  qualification,  beyond 
that  of  interest  to  get  the  appointment, 
for  the  office  which  he  held  so  long,  and 
for  *'  performing  the  duties"  of  which 
(as  it  is  facetiously  called,)  he  received 
so  large  a  sum  of  money.  We  will 
willingly  retract  what  we  say,  if  any  five 
persons  will  come  forward  and  pledge 
their  honour,  that  the  ledlures  of  Dr. 
Birch  have  either  created  in  them  a  suffi- 
cient love  for  geometry  to  induce  their 
own  effective  cultivation  of  it;  or  that 
they  have  gained  from  those  forty  years' 
lectures  any  single  idea  which  was  not 
as  common  as  flints  in  a  chalk-bed! 
Nay,  we  will  reduce  the  five  witnesses 
to  a  single  one — only  subject  to  this  con- 
dition, that  be  has  given  public  evidence 
of  his  knowledge  of  the  difference  be- 
tween  Taylor's  theorem  and  Christie'a 
theorem. 

But  what  are  the  published  evidences 
of  the  acquaintance  of  Dr.  Birch,  or  any 
one  of  his  patronised  colleagues,  that 
they  even  understand,  to  a  moderately 
fair  degree,  the  several  **  liberal  sal- 
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ences"  upon  which,  term  after  term, 
they  repeat  their  insignificant  lectures  ? 
As  to  discoveries  in  those  sciences — tell 
us  where  to  look  for  them.  Echo  an- 
swers, "  Where  ?"  but  all  the  world  is 
dumb. 

Who  is  the  next  to  act  this  farce,  and 
receive  the  pay  ?  No  doubt  he  is  cut  and 
dried — ^ready  to  enter  on  his  duties  in  such 
fuhion  as  he  may  be  able,  and  to  draw 
upon  the  Gresham  exchequer  his  pay  as 
regularly  as  the  <<  public  creditor"  his 
diyidends  at  the  Banlc.  We  do  not  read 
the  signs  of  the  times  aright,  if  he  be  not 
the  last  of  his  race.  This  will  not--can- 
not — ^must  not — ^go  on.  Public  trusts 
must  revert  to  their  intended  uses. 

Had  the  whole  of  the  appointments, 
referred  to  forty  years  back,  and  had 
men,  either  qualified  by  their  acquire- 
ments, or  honoured  for  their  pro- 
fessional energy  and  scientific  disco- 
yeries,  been  subsequently  chosen,  then, 
indeed,  our  condemnation  of  the  system 
would  haye  been  gladly  exchanged  for 
the  open-hearted  approbation  which  such 
a  choice  would  deserve.  Appointments, 
however,  have  since  been  made — and 
made  on  the  old  principle  of  **  providing 
for  friends  and  aependents,**— the  exer- 
cise of  undisguised  corporation  influence. 
Even  were  it  otherwise,  the  opinion  en- 
tertained by  scientific  men  as  to  the 
mode  of  appointment  is  so  generally  in 
accordance  with  what  we  have  stated, 
that  no  one  who  has  attained  to  the 
slightest  station  in  his  profession,  would 
think  for  a  moment  of  ofi^ering  him- 
self. It  is,  indeed,  just  possible  that 
some  chivalrous  spirit,  ardent  to  render 
such  a  ^st  a  post  of  real  usefulness, 
might  risk  an  application;  but  we  all 
know  that  where  the  form  of  an  elec- 
tion may  be  imposed  upon  the  pub- 
lic, it  is  nothing  more  than  a  blind  to 
persuade  the  lieges  that  all  is  conducted 
fairly.  No  matter  for  the  trouble  and 
anxiety  created  for  the  candidates  who 
are  predestined  to  be  set  aside,  in  ac- 
quinng  testimonials,  and  producing 
proofs  of  their  competency  !  This  is 
such  an  every-day  aflTair  even  in  the 
management  of  *' getting  up"  a  commer- 
cial joint-stock  company,  that  no  one  is 
surprised  at  the  result.  See  even,'  too, 
the  conduct  of  the  new  Oxfbrd  Board  of 
Trustees  of  the  Taylor  Institute,  where 
the  same  outrage  has  been  perpetrated ; 
where  men  eminently  qualified  for 
the  Philological    chair  have  been  set 


aside,  in  favour  of  a  man  who  has  not 
the  most  ordinary  qualifications  for  its 
duties — simply  because  that  man  is  the 
fallen  minister  of  a  fallen  dynasty !  Such 
trifling  with  the  scientific  public  as  that 
of  the  Gresham  Committee,  and  with 
the  literary,  as  that  of  the  Taylor  Board, 
deserves,  and  will  receive,  the  indignant 
denunciation  of  every  man  of  high  and 
honourable  feeling. 

If  the  present  Trustees  of  the  Gresham 
do  not  wish  to  be  held  up  to  perpetual 
disgrace  for  abuse  of  their  trust,  let  them 
at  once  change  the  old  venal  system  of 
appointment,  into  one  which  is  both  in 
accordance  with  the  spirit  of  the  times — 
with  the  ordinary  principles  of  Christian 
honesty — and  with  the  unmistakable  in- 
tentions of  the  founder  himself.  Let 
them  consider  themselves  as  trustees  for 
the  public,  not  their  office  as  a  fief  of 
their  own,  to  be  exercised  according  to 
their  own  interests,  and  the  interests  of 
family  and  party.  Let  them  rest  assured, 
at  any  rate,  that  if  the  purposes  of  Sir 
Thomas  Gresham  be  thus  perverted, 
they  will  pay  the  penalty  of  public 
odium.  Whatever  of  proved  abuse  shall 
occur  in  these  days,  will  go  down  to  pos- 
terity with  its  author's  name  attached ; 
and  we  do  not  think  the  Trustees  have 
such  an  extraordinary  fund  of  character, 
as  to  be  well  able  to  afford  the  loss  of  so 
much  of  that  commodity  as  this  vrill 
entail. 

We  had  intended  to  point  out  the 
principles  upon  which  such  an  election 
should  be  conducted  as  well  as  the 
changes  which  would  secure  the  fulfil- 
ment of  the  founder's  intentions.  We 
can,  however,  only  indicate  them  briefly 
this  week :  but  we  shall  probably  return 
to  the  subject  in  our  next  Number.* 

1.  Instead  of  a  life  appointment  to 
the  professorship  let  it  be  limited  to 
three,  or  at  most  to  five  years :  the  same 
person  not  occupying  the  chair  during 
two  consecutive  periods.  This  would 
prevent  the  lecturers  sinking  down  into 
the  contemptible  routine  of  repetition  to 
which  they  have  now  sunk. 

2.  Let  the  appointment  be  considered 
honorary  rather  than  one  of  mere  emolu- 
ment. The  stipend  is  too  contemptible 
to  attract  the  attention  of  able  men,  on 
the  ground  of  pecuniary  reward:  but 
were  the  appointment  exercised  as  a 
reward  and  recognition  of  eminent  ser- 
vices in  the  cause  of  sciences  and  lite- 
rature, the  leading  intellect  of  the  eoan- 
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try  would  be  ready  to  accept  it,  despite 
Its  limited  reward  in  money.  Whether 
the  Gresham  Trustees  understaDd  it  or 
not,  there  are  higher  prizes  in  the  esti- 
mation of  the  intellectual  classes  than 
Gresham  gold.  Developed  intellect  is 
not  a  ''money-grub." 

8.  Let  no  man  be  chosen  who  has  not 
rendered  valuable  services  to  science  or 
to  seientific  education ;  and  who  is  not, 
moreoTer,  earnestly  devoted  to  sucb 
labours  as  will  effectually  carry  out  the 
fundamental  objects  of  Sir  Thomas 
Gresham.  Hundreds  such  exist  in  this 
eomtry,  so  that  there  is  a  wide  range  of 
choioe.  We  make  no  objection  to  a 
Cambridge  man  in  reference  to  the  Chair 
now  vacant :  but,  on  the  contrary,  should 
be  glad  to  see  anyone  of  many  whom  we 
eotud  name  so  appointed.  Of  non- 
seademie  men,  too,  we  could  specify  se- 
veral eminently  fitted  for  the  office :  but 
to  eomply  with  the  cenend  predilection 
in  favour  of  Cambridge  mathematicians, 
we  would  at  once  concede  the  claims 
of  all  others :  only  subject  to  this 
proviM;  that  the  Cambri<ige  geometer 
sbonld  be  eenerally  admitted  to  stand  at 
the  head  of  his  class,  whether  as  respects 
acquirements,  earnestness,  capacity  for 
teachingy  w  successful  labours  in  dif- 
fmng  knowledge  and  creating  an  interest 
in  it.  To  such  men,  for  instance,  as 
Mr.  Potts,  we  should  cordially  award 
such  an  honour.**  There  can,  at  least, 
be  no  questioning  the  powers  of  a  man 
whose  name  is  before  the  world. 

4.  Let  it  be  incumbent  on  each  pro- 
fessor to  publish  at  the  expiration  of  his 
term  of  office,  the  lectures  which  he  has 
given— or  at  least  such  parts  of  them  as 
may  be  conducive  to  the  extension  of 
education,  to  clearing  up  difficulties  in 
the  science  upon  which  he  lectured,  and 
to  the  actual  extension  of  the  science  it- 
aelf.  The  value  of  this  method  is  evinced 
by  the  effect  of  publishing  the  Bampton 
Lectures,  the  Harveian  and  Hunterian 
OratioiiSy  and  some  others  that  may  be 
qooted.  We  would  gladly  see  the 
Gresham  Lectures  in  the  same  category. 


*  Mr.  Potf  s  Endid  haa  been  more  than  once 
refeired  to  in  oor  Magazine,  although  we  know 
Mthfaif  of  him  personally.  We  have  mentioned 
hhn  now  Incidentally  aa  the  prindpal  Cambridge 
geometer  (in  strtetnets  of  meaning)  that  occars  to 
oor  thoo^ta.  Dor  readers  will  see  our  own  esti- 
mate of  bfo  woiks  at  vol.  zUt.  p.  137,  vol.  xlvi. 
p.  1«,  aod  vol.  xlviL  p.  MS. 


KLKCTBO  PAIKTIMO. 
(From  the  Athenamm.) 

I  beg  to  submit  to  year  notice  a  new  me- 
thod of  engraving,  which  I  trust  will  prove 
a  desirable  addition  to  the  styles  at  present 
in  use.  It  is  unnecessary  to  trouble  you 
with  a  detail  of  the  steps  which  led  me  to 
adopt  this  process, — the  object  of  which  is 
to  engrave  in  copper  the  very  touches  of  an 
artist's  brush,  so  as  to  produce  a  fae'Hmile 
of  the  drawing.  The  process  is  extramely 
simple,  the  cost  of  the  materials  trifling,  and 
the  only  skill  required  is  that  necessary  for 
painting  in  oil  or  water  colour.  The  artist 
has  the  power  of  making  alterations  in  his 
design  if  necessary ;  the  finest  touches  may 
be  given,  the  finest  lines  can  be  executed, 
and  any  depth  of  tint  produced;  and  the 
drawing  has  the  great  advantage  of  not  being 
reversed  in  the  print. 

The  principle  of  this  process  consists  in 
the  production  of  an  electrotype  copper  cast 
of  the  drawing  itself.  The  drawing  Is  to  be 
made  on  a  perfectly  smooth,  unhamished 
metal  plate,  the  size  of  the  drawing :— Ger- 
man silver  is  well  adapted  to  the  purpose. 
This  plate  is  not  injured  by  the  process,  and 
can  be  used  repeatedly.  The  pigment  em- 
ployed Is  thus  formed.  Two  parts  of  tallow 
and  one  of  wax  are  to  be  well  mixed  toge- 
ther in  a  melted  state,  and  blackened  with 
the  finest  lamp-black:  a  small  portion  of 
this  mass  must  then  be  rubbed  down  with 
turpentine,  by  the  aid  of  a  palette-knife,  to 
the  consistency  of  oil-paint.  With  this 
punt,  a  drawing  is  to  be  made  with  an  ordi- 
nary paint  brush  on  the  German  silver  plate. 
The  paint  flows  readily  firom  the  brush,  and 
forms  raised  touches  on  the  smooth  plate ; 
the  touches  intended  to  print  the  darkest 
being  raised  the  highest.  Various  methods 
of  working  will  suggest  themselves  to  artists. 
A  leather  pad  is  very  useful  for  produdng 
broad  flat  tints ;  and  good  effects  may  also 
be  obtained  by  using  a  leather  shimp.  Even 
the  palette-knife  may  occasionally  lend  its 
aid.  The  artist  can  judge  of  the  effect  of 
the  print  from  the  colour  of  the  drawing ; 
the  tints  of  the  one  corresponding  very  closdy 
with  the  tints  of  the  other.  The  highest 
lights  are  obtained  dther  by  leaving  the 
German  diver  plate  bare,  or  by  wiping  out 
portions  of  the  paint.  When  the  drawing  is 
finished,  the  finest  French  bronze  powder 
(the  same  as  that  used  for  printing  gold 
letters,  must  be  freely  dusted  over  its  surface 
with  a  large  and  soft  camel's  hair  brush, 
care  being  afterwards  taken  to  brush  away 
all  the  bronze  which  docs  not  adhero  to  the 
drawing.  A  drawing  with  a  metallic  surface 
is  thus  obtained;  on  which  an  electrotype 
copper  plate,  a  perfect  cast  of  the  original 
drawing,  and  of  sufficient  thickness  to  bear . 
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the  pressure  of  printing,  may  be  readily  de- 
posited. 

I  propose  the  term  "Electro  Painting" 
as  appropriate  to  this  style  of  engraving. 
The  electrotype  plate  when  taken  off  the 
drawing  must  be  carefully  washed  with  tur- 
pentine, to  remoTe  any  bronze  or  paint 
which  may  adhere  to  it,  the  edges  mast  be 
cut  square,  and  the  back  of  the  plate  filed 
smooth ;  and  it  is  then  ready  for  the  printer. 
The  prints  thns  produced  have  all  the  rich- 
ness and  depth  of  etching,  and  at  the  same 
time  show  distinctly  the  touch  of  the  artist's 
brash.  The  specimens  I  send  for  your  in- 
spection must  be  regarded  as  the  work  of  a 
mere  amateur ;  but  I  trast  yon  will  iind  in 
them  sufficient  CTidence  of  a  power  which  in 
more  skilful  hands  is  capable  of  producing 
Taluable  results. 

I  am,  Sir,  yours,  &c., 

Fkrouson  Branson, 
M.D.,  Cantab. 
8b«ffle14. 
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An  exceedingly  beautiful  description 
of  weights  for  Horary  tables,  to  which 
the  above  name  has  been  given,  has 
recently  made  its  appearance  in  the  fancy 
stationary  shops.  The  weight — which  is 
of  various  forms,  circalar,  oval,  square, 
&o.— consists  of  a  mass  of  clear,  white 
crystal,  inside  of  which,  and  embodied 
in  it,  there  are  representations,  in  co- 
loured glass,  of  coral,  flowers,  and  other 
objects,  formed  by  laying  together  the 
fibres  of  glass  of  various  colour8,80 assorted 
that  a  section  across  the  fibres  exhibits 
the  objects  intended  to  be  represented. 
The  thing,  however,  is  not  altogether 
new,  as  will  be  seen  from  the  following 
description  of  two  specimens,  given 
by  Winkelmann,  in  his  *'  Annotations 
on  the  History  of  the  Arts  among  the 
Ancients :  '* 

**  Each  of  them  is  not  quite  one  Inch 
long  and  one  third  of  an  inch  broad.  One 
plate  eihibits,  on  a  dark  ground  of  varie- 
gated eolours,  a  bird,  representing  a  duck 
of  various  very  lively  colours,  more  suitable 
to  the  Chinese  arbitrary  taste^  than  adapted 
to  show  the  trae  tints  of  nature.  The  out- 
lines are  well  decided  and  sharp:  the  colours 
beautifal  and  pure,  and  have  a  very  striking 
and  brillant  effect,  because  the  artist,  ac- 
cording to  the  nature  of  the  parts,  has  in 
some  employed  an  opaque,  and  in  others  a 
transparent  gUss.  The  most  delicate  pencil 
of  the  minature  painter  could  not  have 
traced  more  accurately  and  distinctly  either 
the  drde  of  the  pnpil  of  the  eye,  or  the 


apparently  scaly  feathers  on  the  breast  an 
wings,  behind  the  beginning  of  which  this 
piece  had  been  broken.  But  the  admiration 
of  the  beholder  is  at  the  highest  pitch  when, 
by  turning  the  glass,  he  sees  the  same  bird  on 
the  reverse,  without  perceiving  any  diffrrenott 
in  the  smaller  points ;  whence  we  could  not 
but  conclude  that  thia  picture  ia  continued 
throngh  the  whole  thickness  of  the  speci- 
men, and  that  if  the  glass  were  cut  trans- 
versely, the  same  picture  of  the  duck  would 
be  found  repeated  in  the  several  slabs ;  a 
conclusion  which  was  still  further  confirmed 
by  the  transparent  places  of  some  beautiful 
colours  upon  the  eye  and  breast  that  were 
observed.  The  painting  has  on  both  sides 
a  granular  appearance,  and  seems  to  have 
been  formed  in  the  manner  of  mosaic  works, 
of  single  pieces,  but  so  accurately  united, 
that  a  powerful  magnifying  glass  was  onabia 
to  discover  any  j unctures.  This  circnmstanoe 
and  the  continuation  of  the  picture  through- 
out the  whole  substance,  renders  it  extremelj 
difficult  to  form  any  direct  notion  of  tha 
process  or  manner  of  forming  such  a  work  ; 
and  the  conception  of  it  might  have  long 
continued  enigmatical,  were  it  not  that,  ia 
the  section  of  the  fracture  mentioned,  lines 
are  observable,  of  the  same  colours  which 
appear  on  the  upper  surface,  that  pervade 
the  whole  mass  from  one  side  to  the  other ; 
whence  it  became  a  rational  conclusion,  that 
this  kind  of  painting  must  have  been  ae- 
cuted  by  joining  variously  coloured  filaments 
of  glass,  and  subsequently  fusing  them  into 
one  coherent  body.  The  other  specimen  is 
of  almost  the  same  sise,  and  made  in  the 
same  manner.  It  exhibits  ornamental  draw* 
ing  of  white,  green,  and  yellow  colours^ 
which  are  traced  on  a  blue  ground,  and  re- 
present volutes,  beads,  and  flowers,  retting 
on  pyramidally  converging  linea.  All  these 
are  are  very  distinct  and  separate,  but  so 
extremely  small,  that  even  a  keen  eye  finds 
it  difficult  /o  perceive  the  subtle  endings ; 
those,  in  particular,  in  which  the  volutes 
terminate ;  notwithstanding  which,  these 
ornaments  pass  unintenruptedly  throngh  the 
whole  thickness  of  the  piece." 


CRANK  AND  JTULLIONS'  PATKNT  IMFROVB- 
MKNTS  IN  THR  If  AN17FACTURR  OF  '*  CRB- 
TAIN  ACinS  AND  SALTS." 

[Patent  dated  January  18,  184S.  Spedficadoa 
enroUed  May  18, 1848.] 

The  "  certain  acids  "  referred  to  ia  the 
title  of  the  patent  are  the  nitric  and  oxalie 
adds,  and  the  improvements  in  their  manu- 
facture may  be  described  generally  as  con- 
sisting in  a  mode  of  adding  the  matcriale 
to  be  decomposed  by  degrees,  as  required, 
to  the  mother  liquor,  which  enables  the 
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<^ermtor  to  employ  the  fiqnon  or  materialff 
tt  a  high  temperature ;  also  in  coBTerting 
the  oxides  of  nitrogen  into  nitric  acid  by  the 
deeompontion  of  water  by  meane  of  chlo- 
rine. 

The  improTements  in  the  manufacture  of 
ttlts  eOBiists  in  oiidizing  metallic  snbttances 
md  mannfaftoring  nitrates  at  the  same  time, 
by  bringing  oxides  of  nitrogen  and  oxy- 
gen gas,  or  atmospheric  air,  into  contact 
aith  a  metal  or  metallic  oxide,  or  any  alkidi 
or  alkaline  earth;  also  in  obtsiniog  tar- 
trates of  the  alkaline  earths,  by  decompos- 
ing the  tartrates  of  potash  by  means  of  the 
SD^^bsrets  of  the  metallic  base  of  those 
earths ;  and  likewise  in  passing  any  of  the 
oxygen  compounds  of  nitrogen,  together 
vfth  any  compound  of  hydrogen  and  carbon, 
or  any  mixture  of  hydrogen  with  a  com- 
pound of  carbon,  or  eren  free  hydrogen, 
through  a  tube  containing  any  catalytic  or 
eotttact    anbstanee,  such    as    platinum  or 


MJU  C.  r.  If  ANSrilLD'S  PATENT  IMPnOVB- 
IfXJVTS  IK  TBB  IfANUFACTURB  AND 
PUaiFl CATION  OP  SPIRITUOUS  SUBSTAN- 
CBS  AND  OILS  APPLICABLB  TO  TBB  PUR- 
P08BS  OF  ARTIFICIAL  LIGHT  AND  VA- 
miOUS  USBFUL  ARTS,  AND  IN  THB 
APPLICATION  THBRBOF  TO  SUCH  PUR- 
POSBS,   AND   IN   THB   CONSTRUCTION   OF 

.  LAMPS  AND  BURNBRa  APPLICABLB  TO 
TBB  COMBUSTION  OF  SUCH  SUBSTANCB8. 

(Patent  dated  November  U,  1847.  Specification 
oironed  May  11, 1848.] 

The  specification  of  this  patent  is  of  ex- 
traordinary length ;  if  given  at  length,  it 
would  fill  a  couple  of  our  numbers,  at  least. 
For  the  following  abstract  of  its  multifarious 
contents,  we  are  indebted  to  the  learned 
patentee  himself: 

The  iuTention  is  divided  into  fife  parts, 
wUch  are,  respectiTely — 
1st.  An  improTement  in  the  manufacture 

of  spirituous  substances  and  oils. 
2Bd.  An  improvement  in  the  purification 

of  spirituous  substances  and  oils. 
3rd.  An  improvement  in  the  application 

of  spirituous  substances  and  oils  to 

the  purposes  of  artificial  light. 
4th.  An  improvement  in  the  construction 

of  lamps. 
5th.  An  improvement  in  the  construction 

of  burners. 

TkM  Fini  Pari 
1m  a  method  of  separating  from  tars,  bitumi- 
nous matters,  and  empyreomatie  oils  by  dis- 
tillation, hydrocarbona  or  spirituous  sub- 
staaees  so  volatile  that  they  will  yield  suffid- 
eot  TBpovr  to  a  current  of  noii-lwniiiiforoai 


gas  or  common  air  passed  through  them,  to 
enable  such  gas  or  air  to  bum  with  a  lumi- 
noua  flame ;  and  further,  an  applioatioii  to 
coal-tar,  or  to  the  substances  distilled  from 
coal-tar,  of  a  knowledge  of  the  different  vo- 
latility of  certain  substances  not  hitherto 
separated  from  each  other,  which  exist  in 
the  tar,  so  as  to  obtain  certain  distinct  pro- 
ducts ;  and  in  the  further  manufacture  from 
certain  of  these  products  of  a  fragrant  oil  or 
oils. 

The  products  thus  manufactured  are  sit ; 
and  for  distinction  are  thus  nsmed — allioli, 
benzole,  ioluole,  eamphole^  mortuole,  and 
niirO'benzole. 

AlHole  is  an  extremely  volatile  fluid  hy- 
drocarbon, which  is  manufactured  from  cosl- 
tar,  or  coal-naphtha,  by  rectifying  them  in 
an  apparatus  similar  to  those  used  for  the 
rectification  of  alcoholic  spirits.  It  is  appli- 
cable to  all  the  purposes  for  which  bensolo 
may  be  used,  but  is  more  volatile. 

Benzole  is  a  hydrocarbon  which  boils  at 
176°  Feb.,  being  of  the  same  volatility  as 
spirit  of  wine.  It  is  manufactured  in  the 
same  manner  as  the  alliole,  by  distilling  a 
little  further.  For  many  purposes  it  is  use- 
ful to  receive  these  two  fluids  together.  They 
are  both  excellent  solvents  of  gutta  percha. 
of  India-rubber,  of  wax,  of  grease  and  oils  of 
all  sorts,  of  mastic  and  many  other  resins,  of 
copal  and  Anim^,  by  exposing  them  to  th^ 
vapour  of  the  fluids,  so  that  it  shall  condenser 
upon  the  gums;  of  shell  lac,  by  mixture 
with  alcoholic  or  pyroxyHc  spirits ;  of  cam- 
phor, sulphur,  phosphorus,  and  many  other 
substances.  Ihe  solutions  of  gutta  percha 
or  caoutchouc,  or  these  mixed,  when  spread 
on  a  smooth  surface,  leaves  on  drying,  which 
it  does  rapidly,  a  varnish,  which  may  be 
peeled  off  in  the  form  of  a  thin  membrane ; 
or,  spread  on  the  skin,  forms  an  excellent 
plaster.  They  may  be  used  as  substitutes 
for  ether  in  various  pharmaceutical  pro- 
cesses, and  for  many  of  the  purposes  to 
which  alcohol  Is  applied.  Benzole,  if  in- 
haled, acts  in  the  same  way  as  chloroform, 
and  either  in  procuring  insensibility  to  pain. 
It  is  applloable  to  the  manufacture  of  per- 
ftime,  as  described  under  "  nitro-benxole.'^ 
Benzole  and  alliole  form  the  part  of  coal- 
tar,  which  ia  separated  troth  It  by  treating 
in  the  manner  proposed  for  bituminous  mat- 
ters in  general;  and,  equally  with  such 
spirituous  substances  prepared  from  thestf 
other  tars  is  applicable  to  the  production  of 
vapourized  air,  in  the  manner  described  in 
the  third  part  of  the  invention.  It  is  also 
particularly  applicable  to  the  manufacture  of 
fhel  for  vapour  lamps,  as  described  also  in 
the  third  part. 

Thluole  h  less  volatile  than  benzole,  and 
has  nearly  til  the  same  properties  as  oosunon 
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rectified  coel-naphtba ;  it  consists  ofeo  much 
of  the  light  coal-naptha  as  remains  after  the 
separation  of  the  benzole  by  rectifioatioii» 
and  of  the  camphole,  as  described  next.  It 
is  less  ToUtile  than  benzole,  and  more  yoUl- 
tile  than  oil  of  tarpentine ;  and  is  applicable 
to  all  the  purposes  of  the  best  coal-naphtha, 
when  purified,  as  described  in  the  second  part 
of  the  invention. 

Camphole  is  obtained  by  distilling  off  the 
toluole  from  the  naphtha,  and  then  rectify- 
ing the  residue.  The  time  when  the  recdver 
it  to  be  changed  is  known  by  applying  a 
lighted  match  to  the  surface  of  samples  taken 
from  the  still- worm ;  when  such  samples  no 
longer  take  fire  on  the  surfisce,  the  camphole 
is  collected,  till  tiie  temperature  in  the  retort 
has  risen  so  high  that  solder  melts  on  it,  or 
till  oil  heavier  than  water  distils  over.  This, 
when  rectified,  forms  a  substitute  for  cam- 
phine,  and  is  useful  as  a  solvent,  when  a 
very  volatile  fluid  is  not  required.  It  is  of 
nearly  the  same  qualities  as  oil  of  turpen- 
tine. 

MortwU  is  prepared  by  rectifying  the 
heavy  or  '<  dead  oil"  of  tar,  reserving  what 
comes  over  between  the  temperatures  about 
330""  Fah.  and  500''  Fah.  When  purified 
according  to  the  method  of  part  second,  it 
forms  a  substitute  for  fixed  oils  in  many 
purposes  to  which  they  are  applied ;  and,  by 
mixture  with  spirit,  as  described  in  part 
three,  forms  an  exodlent  lamp  oiL  It  is  alao 
useful  in  makbg  Tarnishes. 

NitrO'bemxole  is  a  fragrant  heavy  oil, 
made  by  dinolving  the  light  oils  of  ooal-tar, 
for  which  rectified  benzole  is  preferred,  in 
strong  nitric  add,  and  then  diluting  the  add 
with  water,  which  separates  the  oil  formed 
by  the  process.  This  oil  is  useful  as  a  sub- 
stitute for  oil  of  bitter  almonds  in  perfuming 
soap,  or  in  flavouring  confBctionary,  and  has 
no  poisonous  properties. 

7%i  Second  Part 
Is  a  method  of  purifying  and  deodorizing 
bituminous  and  empyreumatic  oils,  which  is 
partly  applicable  to  sudi  substances  in  gene- 
ral, and  psrtiy  to  some  of  the  special  sub- 
stances manufactured  according  to  the  first 
part  of  the  invention. 

The  agents  used  In  deodorizing  the  em- 
pyreumatic oUs  are  nitric  and  nitro-hydro- 
^oric  adds,  or  their  salts,  mixed  witii  oU 
of  vitriol,  and  alkaline  leys,  the  oils  bdng 
shaken  with  the  adds  and  allowed  to  stand 
in  vessels  containing  them,  and  then  dis- 
tilled. The  purification  of  the  oils  with 
alkalies,  which  is  particularly  applicable  to 
the  less  volatile  fluids  in  coal-tar,  partiea- 
larly  to  that  which  is  called  *'  mortnole  "  in 
the  qMdfication,  is  conducted  by  digesting 
the  oUs  with  the  alkaline  solutions  for  a  long 


time  at  the  bdling  temperature  of  the  eola- 
tions, in  an  apparatua  connstiog  of  a  boiler 
or  digester,  surmounted  by  a  head  or  eon- 
denser,  in  which  all  the  vapours  are  Uqnifiad 
again  and  retured  into  the  digester. 

The  fluid  called  benzole  is  purified  in 
different  methods  according  to  the  purpOM 
for  which  it  is  required.  If  required  for 
the  purpose  of  illumination,  it  is  pniiiled 
by  nmply  washing  it  with  adds  moeh  di- 
luted; if  required  for  refined  nses,  it  la 
purified  by  treatment  with  ooneentratad 
adds,  as  described  for  empyreasnatic  oils  in 
general ;  and  is  then  further  treated  by  re- 
frigeration, by  which  it  is  solidified;  it  is 
then,  while  solid,  submitted  to  pressure  at  a 
low  temperature,  by  which  means  it  is  ob- 
tained quite  pure,  and  is  now  called  "  abao- 
Inte  benzole." 

The  T%ird  Part 

Conoemsthe  application  of  volatile  hydro- 
earbons,  and  other  spirituous  subsCanoea 
oontaining  mudi  carbon,  to  the  purposea  of 
artificial  ^ght,  by  mixing  their  vapour  with 
such  gases  or  vapours  as  contain  little  car- 
bon, so  as  to  produoe  a  white  light  vritbout 
smoke.  This  is  accomplished  in  two  me- 
thods. The  first  is  that  of  passbg  a  ear- 
rent  of  atmospheric  air,  or  of  hydrogen, 
carbonic  oxide,  or  other  non-luminiferoos 
gases,  through  reservoirs  to  which  hydro- 
carbons or  spirituous  substances  are  siqp- 
plied,  whjdi  contain  so  much  carbon  and 
are  so  Tolatile  as  to  give  off  to  the  camnt 
of  air  so  modi  vapour  that  the  air  shall  be 
BoMed  to  bum  with  a  white  flame,  at  a 
burner  at  a  distance  from  the  reeervoir.  The 
hydyro-carbonous  fluid  preferred  for  this 
purpose  is  crude  benzole,  prepared  froni 
cod  naphtha.  The  current  of  air,  if  atmo- 
spheric dr  be  used,  is  obtained  by  any 
known  method  of  produdng  a  oontbiuona 
flow  of  air  through  pipes,  sudi  as  by  bel- 
lows or  pumps,  working  mto  **  gasonMters ;" 
and  the  system  ia  applicable  on  a  large  scalOf 
suited  dther  to  the  lighting  of  booses  or 
towns,  or  on  a  small  scale,  in  whiofa  the 
whole  appantus  may  be  comprised  in  a  table- 
lamp.  A  table-lamp  is  also  constructed,  la 
which  the  flame  is  made  to  supply  itself,  by 
means  of  its  own  dnnght,  with  the  vapor- 
ized air  wliich  is  burned. 

The  other  method,  in  which  the  redoctloa 
of  carbon  is  effected,  is  by  mixing  the  vola- 
tile hydrocarbons  with  spirits  containing  leea 
carbon,  such  aa  alcohol,  or  pyroxylie  apirit, 
acetone,  Aec.  Of  tliese  spirits,  pyrozyUc 
spirit  is  preferred  on  aeoount  of  its  eheiop- 
nem ;  and  different  hydroearbona  are  need 
according  to  the  sort  of  lamp-fad  required. 
For  vapour  lampe  or  portable  gas  lamps, 
•ochas  are  already  In  am  on  the  Ceotineot 
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ht  Miztsrat  of  dchol  and  of  oil  of  tnrpen- 
Unet  bensole  ii  preferred  on  acoonnt  of  its 
volatUHy.  For  eamphine  lampi  or  commoa 
Aigasd  lamp*  the  **  camphole''  made  from 
eaal*tar  la  prefened.  For  ooarier  lamps, 
the  •*  ■Mrtaole"or  rectified  dead  oil  is  used 
k  tkft  Miztwe.  All  that  is  neoessary  is  to 
obtain  pyrozylic  spirit  soifideiitly  fireo  from 
vaftsr  to  enable  it  to  dissolve  the  oils,  and 
fbat  to  mix  them  in  the  required  proper-* 
tfona,  and  to  keep  the  miztore  so  that  the 
sfkH  shall  not  eraporate.  The  proportions 
bsiB  isr  vspoor  lamps  are,  two  parts  hj 
BMSsme  of  pyrasylie  spirit  to  one  part  of 
ooal-naphliha  or  bensole. 

2%e  Fnurik  Pari 
Rsiitai  to  tfie  mannhctnre  of  lamps  for 
the  oonanutiott  of  the  mixture  of  TolatUo 
hydroearboos  and  spirits  deseribed  in  the 
niid  Fstt.  Tlio  improTement  consists  of 
Ibnning  a  bnmer  whioh  is  either  supplied 
by  a  viek  which  fits  it,  or  by  a  small  quan- 
ttty  ef  fluid  kept  at  a  eonstant  levd  in  the 
bvisr  by  pressure,  so  that  the  burner  shall 
piessnt  a  line  stit-oriiloe  or  jet  for  the  escape 
of  die  YBponr  or  gas,  at  which  jet  the  Ta- 
ponr  is  to  be  ignited.  These  burners  con- 
att  of  two  parts,  a  fixed  wick-holder  and  a 
BMneabla  cap,  by  the  adjustment  of  which 
the  sfam  of  the  jet-slit  is  regulated.  Hie' 
bnraen  are  of  various  forms,  and  admit  of 
vaitooa  me^fications ;  the  principle,  which 
la  exhibited  in  the  drawings  attached  to  the 
apecWeatioB,  forming  the  subject  of  the 
dafan.  This  part  of  the  invention  com. 
prfaea  alao  the  adaptation  to  the  wick-holder 
•f  a  eone  within  the  reservoir,  so  as  to 
oowr  chat  part  of  the  wick  which  is  above 
the  fluid  and  below  the  wick-holder,  and 
thna  to  prevent  evaporation  from  the  surflice 
•f  tfaewidr. 

Tk€  Fifth  Pari 
Gensiste  of  an  improvement  in  the  oonstruc- 
tMtt  of  gas-burners,  specially  suited  to  the 
esabosfion  of  gaa.or  air  charged  with  the 
vsfKNir  of  volatUe  hydrocarbons,  according 
totka  mode  described  in  the  Third  Part,  and 
alao  to  the  combustion  of  ordinary  illumina- 
tingeoalgo.  The  burners  are  such  that  the 
ssost  perfect  oombustion  and  whiteness  of  the 
flanse  may  be  insured  by  the  adjustment  of  a 
moveable  part  or  parts  of  the  burner.  They 
adasit  of  a  variety  of  forms  and  construo- 
tlons»  and  may  be  made  as  Argand  burners 
or  aa  single  jets,  drawings  of  several  of  which 
are  attadied  to  the  specification.  Tlie  prin« 
dple  in  all  is  the  same.  One  or  more  parts 
of  the  burner,  which  are  caps  made  in  the 
form  of  cones  and  cylinders,  are  made  to  be 
moveable  by  the  hand  on  a  fixed  part,  so  as 
to  regulate  with  great  nicety  the  sixe  of  the 


orifice  from  which  the  gas  eifiapes,  by  this 
means  altering  the  luminosity  of  the  flame, 
which  is  more  or  less  luminous  according 
to  the  rapidity  with  which  the  vapourised 
air  or  gas  is  brought  into  contact  with  the 
snrroimding  air. 
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[Patent  dated  December  30, 1847,  for  "  Improve- 
mentfl  in  the  Treating  or  Manufkcture  of  Gutta 
Pexcha,  or  anj  of  the  varletiea  of  Caoutcbouc."*  Pa- 
tentees, Thomas  Hancock,  of  Stoke  Newington, 
and  Reuben  Phillips,  of  Islington,  Chemist.  Spo- 
eiflcation  enrolled  June  SO,  1847.] 

The  patentees  state  that  their  improve- 
ments consist  in  the  dissolving  of  gutta  per* 
cfaa,  or  of  any  of  the  varieties  of  caoutchouc, 
or  of  redndng  any  of  them  to  a  soft,  pulpy, 
and  gelatinous  state  after  they  have  under- 
gone the  process  of  "  vulcanization  or  con- 
version;" also  in  preparing  or  treating 
unvulcanized  or  unconverted  solutions  of 
any  of  these  substances,  so  as  to  bring  them 
into  a  vulcanized  or  converted  state ;  and, 
lastly,  in  the  moulds  employed  in  the  mano- 
focture  of  articles  therefrom.  The  terms 
''vulcanized,"  or  ** converted,"  are  used 
to  designate  certain  processes  by  which 
these  substances  are  rendered  less  liable 
to  be  injuriously  affected  by  exposure 
to  comparatively  high  temperatores,  and 
which  were  described,  the  first  in  the  speci- 
fication of  a  patent  granted  to  Mr.  Thomas 
Hancoek,t  Nov.  21,  1843,  and  the  second 
in  that  of  a  patent  granted  to  Mr.  Alex* 
Parkes,  August,  25,  18464 

The  patentees  desire  to  be  understood, 
that  when  employing  the  term  gutta  perchs, 
or  any  of  the  varieties  of  caoutchouc,  as  re- 
ferring to  all  those  substances  known  to  the 
Indians  or  natives  of  the  country  where  they 
are  produced  under  the  names  of  saikwah, 
gutta  tuban,  gutta  percha,  jintawan,  doUah, 
&c.,  and  in  this  country  of  bottle,  root,  sheet, 
scrap,  India* rubber,  &c.  In  operating  upon 
any  of  these  materials,  which  have  previously 
undergone  the  vulcanizing  or  converting 
process,  it  is*  preferred  to  use  the  cut- 
tings or  waste  of  them,  as  being  an  eco- 
nomical application  of  what  would  otherwise 
be  uselesft.  These  cuttings,  or  waste,  are 
first  submitted  to  the  action  of  rollers  or 
other  suitable  machinery  for  reducing  them 
to  shreds  and  then  boiled  in  oil  of  turpen- 
tine until  reduced  to  the  requisite  consis- 
tency.   Other  solvents  may  be  employed, 

*  In  a  former  patent  of  Mr.  T.  Hancock's  (see 
ante  toI.  xlviil.,  p.  452)  the  phraseology  used  was, 
"gutta  percha,  and  any  of  the  oihsr  varieties  of 
caoutchouc."  We  objected  to  this  as  conveying 
something  contrary  to  fact,  and  are  now  glad  to  see 
that  the  mystiacation  is  not  persisted  in.— Ed. 
M.M. 

t  See  J/«cA.  Mag.,  vol.  xUi.,  pp.  IIS  and  150. 

X  See  Mrck,  Mog.,  vol.  xlv..  p.  400. 
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•veh  M  cod  naphtha,  &o.,  but  in  that  oaaa, 
in  order  that  the  lolf  enta  may  attain  to  a 
degree  of  temperatnre  tufficiently  high  to 
diasoWe  the  material,  cloae  veaaela  muat  be 
employed,  for  which  reason  oil  of  torpen- 
tine  is  preferred. 

No  fixed  mle,  it  is  stated,  can  be  given  for 
the  gnidanoe  of  the  workman  to  enable  him 
to  determine  the  relative  proportion  of  the 
material  to  the  solvent,  the  time  for  con- 
ducting the  operation,  or  the  degree  ot 
temperatnre,  on  account  of  the  varieties  of 
the  material  and  the  degree  of  vaicaniaatioa 
or  conversion  to  which  it  has  been  subjected ; 
for  these  and  other  details  he  must  rely  upon 
his  own  intelligence,  and  the  result  of  actual 
experience. 

The  rule  which  the  patentees,  however, 
state  that  they  have  found  to  be  the  best, 
nnder  ordinary  circumstances,  is  to  just 
eover  the  material,  when  prepared  and  placed 
m  the  veasel,  with  the  solvent,  and  then  to 
add  about  one-third  more,  and  maintain  the 
mixture  at  the  boiling  point  of  oil  of  tur- 
pentine for  about  from  15  to  30  minntea« 
The  consistency  of  the  mixture  may  sub- 


sequently be  increased  or  ^miniabad  bf 
evaporating  or  by  the  addition  of  oil  of 
turpentine,  coal-naphtha,  or  other  solvent. 
When  the  material  haa  been  rendered  hard 
or  homy  by  vulcanisation  ,or  oonversiota, 
the  time  necessary  to  dissolve  it  orrednceit 
to  a  soft  pulpy  state  would  be  so  long  •• 
to  render  the  preoediog  process  worthleaa. 

The  mode  of  operating  under  the  aeoond 
head  consists  in  mixing  from  eight  to  twelve 
parts  of  sulphur  with  every  100  parte  of 
the  solid  material  in  aolution,  and  then  anb- 
jectiag  the  mixture  to  the  neoessary  d^p'ee 
of  heat  to  produce  the  vulcanised  or  ooa- 
verted  state. 

The  patentee  mentiona  numerooa  appli- 
oations  of  these  solutions,  among  wUch 
may  be  cited  waterproofing,  and  the  empiof  • 
ment  of  them  as  a  mecUom  for  oolours  Ia 
painting  and  in  printing  calico,  &c. 

The  improvement  in  moulds  oonsista  in 
making  them  of  a  material  eaaily  aolnble  at 
low  temperatures,  such  aa  D'Aroet's  mttal, 
ace.,  so  that  they  may  be  broken  up  and 
easily  removed  from  the  moulded  artioU 
without  injury  to  then^. 


W»KLT  LIST  or  NKW  UTOUaH  FATBHTf. 


BUaabeth  Daldn,  of  No.  1»  8L  Paul's  Chorch- 
fMtd,  LoDdou,  widow,  for  improvemonU  in 
•leaning  and  roasting  coffee,  in  the  apparatus  and 
machinenr  to  be  used  ttierein,  and  also  in  the  ap- 
paratus for  making  Infusions  and  decoctions  of 
coffee.    July  3 :  six  months. 

Nathaniel  Beardmore,  of  13,  Great  College- 
street,  Westminster,  for  certain  improvements  in 
founding  and  constructing  walls,  piers,  and  break- 
waters, parts  of  which  improvements  are  applicable 
to  other  structures.    July  8;  six  months. 

John  Martin,  of  Killylesgh  Mills,  Down,  Ireland, 
manufacturer,  for  improvements  in  preparing  aud 
dressing  flax,  tow,  and  other  fibrous  substances ; 
•Ad  doubling,  drawing,  twitting,  flax,  tow,  and  other 


fibrous  substanoes ;  and  In  the  maehinery  to  be 
used  for  such  purposes.    Julytf;  six  months. 

Joseph  Clinton  RoberUon,  of  166,  f  leat-etieet, 
London,  civil  engineer,  for  Improvements  In  the 
manufacture  of  gas.  (Being  a  communieatioa  ) 
July  6;  six  months. 

George  Beattie,  of  £dinhuq(h,  builder,  for  en 
improved  air -spring  and  atmospheric  resisting 
power.    July  0 ;  six  months. 

William  Edward  Newton,  of  Chanoery-laoe, 
Middlesex,  for  improvements  In  theconatnicdoB  of 
stoves,  grates,  furnaces,  or  flrcplsces,  lor  various 
useful  purposes.    July  6;  six  months. 

Knock  Steel  and  WUllam  Britten,  of  Jjunbetli, 
Surrey,  manufacturers,  for  improvements  in  4ie 
manufacture  of  tobacco-pipes.   July  6 ;  six  months. 
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Date  of  No.  In  * 

|Ugtstra-the  Re- 
tion.      gister.     Proprietors' Names.  Addresses.  Sul^ectsof  DetiffBt. 

Henry  Donington Nottlnghaa ••#«...«•..*.  Hat-baod. 

Francis   WlUetts   Bas- 

sano Birmingham Roof-lamp. 

Robert     and     Francis 

Grassby Marton,  HuU .«....«...  Thnshing-maeUae.  ^ 

Davidson     and    Arm- 
strong   Manchester Spindle-valve  for  pumps. 

Arthur  Hill  Holme Liverpool Improved  snfety-valye  box  Ibr 

steam  boilers. 

WUllam  Hill Greenwich  .^ Flue  boUer. 

Henry  John    Fry   and 

Wm.  Downs  Phlpps  Sloane-street,  Chelsea Klaatic  spring  boot. 

Charles  Marben ^  Warren-street,  Fltzroy-square...  Saddle. 

Woods  and  Thomas Cheapslde  .„„ ^ Secure  hook  and  flexible  ditii 

fastener. 

Charles  Greenway Park-street,  Qrosvenor-square...  Stock. 


June  29 
SO 

1482 
1483 

Julyl 

1464 

»» 

1486 

„ 

1486 

4 

1487 
1488 

•» 

1489 
1490 

1491 


At>VfiliT»BMBNT8.  47 

GUTTA  PBRCHA  COMPANirB  WORKS* 

WHARF  ROAD,  CITY  ROAD, 

London,  Ut  April,  1848. 
rpQE  OUTTA  PERCH  A  COMPANY  have  great  pleasure  in  stating  that  the  iteadilyinereaaing  demaud 
'     tor  the  Patsmt  Gvtxa  PsacHA  Dritiko  Bauds  Justifica  the  utmost  confldenoe  that  they  are  Ailly 
apOTOTed. 

Their  durabilitr  and  strength— permanent  contractility  and  anifamity  of  evbstaoce^their  oon-suscep- 
tihility  of  injury  horn  contact  with  Oils,  Grease,  Acids.  Alkalies,  or  Water— and  the  facility  with  which  the 
single  joint  required  can  he  made  in  Bands  uf  any  length— render  them  supeiior  lor  almost  all  working 
parpoees,  and  decidedly  economical. 

Goxrfwaas,  Tvaiwoofallsiaes,  Bouoiss,  Cathstxks,Ststhsscopxs,  and  other  Surgical  Instruments; 
llouu>ivo8  fOA  PicTUAS  FaAXBS  Slid  Other  decorative  purposes;  Wbips,  Txokos;  TaKMXS,  Qohw,  and 
CucKKX  Balls,  &c,  in  great  variety. 

Patent  Gutta  Percha  Shoe  Soles. 

The  applicability  of  Gutta  Percha  Soles  for  Bo<3ls  and  Shoes  having  been  extensively  and  satisfactorily 
tested,  we  can  unhesitatingly  reeoromend  the  material  prepared  lor  this  parpose,  Its  merits  having  been 
aekaowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  aa laathei't  with  great  additional  personal  comfort;  and  they  remain  petfeotiy  imptnrietw  to  wet 
lotil  Quite  worn  throu^. 

Boot  and  Shoe  Soles  for  Svininer  Wear. 

The  ihet  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  e»eape  ihe  suffering  which  the  proverbial  uncertainty  of  our  climate,  xvkv  in  SoMii xa,  so  often 
inAicta  upon  the  incautious,  and  thii  etkct  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ai  Ikd  *amt  itwte,  ike  remarkabU  non-conducting  propertiM  of  Gutl*  Percka  afford  a  tnosi  taiuabte  pro- 
teeUom  to  fAsM  wko  are  tubjeeted-io  guffertng  or  ineonvenienee  kg  walking  npon  keated pavement*. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  In  favour  of  the  Former;  and  no  instance  of  fsdlnre  has  yet  come  to  Uie  know- 
ledge of  tbe  Company  widch  may  not  be  aaeribed  to  a  ne^l^ct  of  their  printed 
IMrections.  

TestimoiiiaLi  relating  to  Shoe  Solea. 

*'  Of  all  the  discoveries  and  inventions  which  have  hitherto  been  brought  into  notice  for  (he  purpose  of 
piesenring  the  feet  from  damp,  nothing  l»  comparable,  either  in  cheapness  or  effioieocy,  to  Gutta  Percha. 
Gaedenera  especially,  whMe  daily  occupations  bccasion  them  to  be  much  in  the  open  air,  and  working  or 
standLoig  on  wet  ground,  will  find  this  pliable  and  simple  substance  of  infinite  value.  The  natural  caution 
which  one  usually  feels  with  respect  to  new  things,  especially  when  they  come  verg  Mgkly  recommended, 
presented  us  from  listening  with  much  attention  to  what  we  regarded  as  pretended  excellencies.  llV'e  w«re, 
nowever,  Induced  to  make  the  trial  of  a  pair  of  '  Gutta  Percha  Soles,'  and  after  the  experiment  of  betwixt 
two  and  three  months  of  daily  wear,  we  think  it  right,  for  the  sake  of  others,  to  say  the  Gutta  Percha  Soles 
are,  for  dryness  and  warmness  to  the  feet,  incomparable  to  anything  we  have  ever  tried.  In  point  of  dura- 
bility, It  is  equal,  and,  we  think,  superior  to  leather."— 6arif«nef«' and  Farmer^  Journal,  February  12, 

1MB.  

{Copg.)  Lowndes-street,  I2th  November,  1847. 

Mt  obae  Sir, — I  have  for  some  time  worn  the  Quita  Pereha  Solee,  and  am  very  happy  to  bear  testi- 
mony to  the  admirable  qualities  of  this  substance  for  the  purpose  of  Shoe-making,  for  it  is  not  only  very 
dufable,  but  perfectly  impervious  to  wet. 

The  Gutta  Percka,  1  find,  poi>setscs  properties  which  render  it  invaluable  for  winter  shoes,  li  is,  com- 
martd  wilk  Leatker,  a  tlow  conductor  oj  heat ;  the  efiiect  of  this  is,  that  the  warmth  of  the  feet  is  retained, 
nowever  cold  the  surface  may  bo  on  which  the  person  stands,  and  that  clammy  dampness,  so  objectionable 
in  the  wear  of  India  Rubber  shoes,  is  entirely  prevented.  On  flr»t  using  Gutta  Percha  shoes,  the  wearer 
b  forcibly  struck  with  the  superior  warmth  and  comfort  which  is  produced  by  this  non-conducting  property, 
and  I  confidently  predict  that  all  those  who  try  Gutta  Percha  will  be  steady  customers.— 1  am,  my  dear 
8tr,  yttj  truly  yours,  .  JAMES  C.  GUMMING,  M.D. 

To  C.  Hancock,  Esq.,  the  Gutta  Percha  Company. 

QxKTLXMxv,— I  have  given  the  GuUa  Percha  Boot  Solee  what  may  be  considered  a  fair  trial ;  namely, 
three  months'  constant  wear  on  a  rough  gravelly  road,  and  can  bear  testimony  to  Its  usefulness :  wiik  proper 
core  in  putting  them  on,  and  a  little  attention  afterwards,  I  am  persuaded  it  will  last  longer  than  leather, 
and,  being  impervious  to  vet,  will  be  found  invaluable  to  persons  subject  to  damp  or  cold  feet.    W.  DIAR, 

November  4th,  1847.  Principal  Officer  U.  M.  Customs,  WhitsUble. 

(Copy.)  Mancheater,  1st  March,  1848. 

Bib,— In  the  month  of  August  last  I  began  to  wear  a  pair  of  Qntta  Percha  Soles,  put  on  by  my  ikther, 

who  la  a  shoemaker,  No.  IS,  Port-street,  and  have  worn  them  every  day  since,  being  upwards  of  six 

months,  and  1  am  certain  that,  if  the  upper  leathers  were  not  worn  out,  the  soles  would  wear  a  month 

longer.    They  have  out-worn  three  pairs  of  heels,  which  had  strong  iron  nails  beat  in.— Yours,  &c., 

(Signed)  ALFRJilD  LAMB, 

Porter  at  Findlater  aud  Mackie's,  Exchange  Arcade,  Manchester. 
To  Mr.  Henry  Statham,  11,  Corpotation- street. 

{Copg.)  Manchester,  8th  March,  1848. 

8ia,'It  Is  with  pleasure  that  I  bear  testimony  to  the  good  qunlitles  of  Gutta  Pf rcha  Soles.  You  are 
aware  that  my  occupation  requires  me  to  be  on  foot  a  great  deal  upon  all  kinob  of  roads  and  In  all  weathers 
and  »ince  I  began  to  iKcar  Gutta  Percha  Soles,  I  have  nut  had  to  complain  of  wet  oi  cold  feet:  the  pair  I 
have  on  now  have  been  in  almost  daily  use  for  more  than  lour  months,  and  ry  fear  is  that  the 'upper 
leathers  will  be  worn  out  first.  1  am  quite  sure  that  I  save  irom  thirty  to  fifty  per  cent.  In  the  cost  of 
shoes,  in  consequence  of  my  family  wearing  Gutta  Percha  Soies,  and,  so  long  as  I  can  get  them,  I  intend  to 
wear  them  In  preference  to  anything  eUe  1  have  seen.— Yours  respectfully,     THOMAS  WHITEHEAD, 

To  Mr.  Henry  Statham,  11,  Corporation- street.  Gas  Ofllce,  Town  Hall,  King- street. 
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The  Railway  Record^ 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  CTerr  Saturday  Morning,  and 
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RS.  NEWALL  &  Co.'s  PATENT  IMPROVED 
•  COPPER-WIRE  CORD  for  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing pictures.  Clock-cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  ftst  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  coonected  with 
the  above.  The  Wire-cord  may  be  had  wholesale, 
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No.  16S,  Fenchurch-street,  W.  T.  ALLEN,  Agent, 
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A  Glossary  of  Minlnc;  adn 
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Used  in  EnglUh  and  Foreign  Mining  Districts. 

PUBLISHED  at  the  Office  of  the  Mining  Jbut^ 
naif  26,  Fleet-street,  London ;  and  may  be  had 
of  John  Weale,  59,  High  Holborn;  and  through  aU 
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DR.  AtBAN'S  lUPEOVBO  8TBAM  B0ILBK> 


Thb  boiler  is  divided  into  three  principal 
parts,  Tiz : 

SA.)  The  generating  or  boiling  tubes. 
B.)  The  vessels  which  serve  to  lead  the 
steam  away  from  the  tabes,  and  to  supply 
them  with  water :   these  vessels  I  denomi- 
nate heart  9  {Herzen),. 

(c.)  The  separators  and  receivers. 

In  order  to  facilitate  the  explanation  I 
will  first  give  a  general  description,  and  will 
subsequently  explain  the  oonatmotion  of 
the  several  parts  in  detail. 

Ca.)  The  'generating  tubee  are  formed 
of  sheet  copper,  one  line  in  thickness,  and 
joined  with  hard  solder  {Schlageloth).  They 
have  4  inches  external  diameter,  and  may 
be  from  4  feet  3  inches  to  6  feet  3  inches  in 
length,  as  more  or  less  heating  surface  is 
required.  They  have  at  the  back  end  an 
opening  for  cleansing  them,  closed  by  a  screw 
cover.  Their  front  ends  are  screwed  upon 
the  back  plate  of  the  heart,  in  such  a  way 
as  to  be  easily  removable  in  case  of  neces- 
sity ;  as  I  for  example  when  a  tube  is  worn 
out  and  has  to  be  replaced  by  a  new  one. 

The  interior  space  of  the  tube  communi- 
cates with  that  of  the  heart  by  two  oval 
openings  bored  through  the  back  plate  of  the 
latter,  one  above  the  other.  The  upper  one 
serves  to  carry  away  the  steam  from  the 
tube  to  the  heart ;  the  lower  one,  to  intro- 
duce the  feed  water  in  a  contrary  direction. 
In  order  to  give  the  vapour  a  tendency  to 
stream  towards  its  exit  openings,  the  tubes 
are  laid  a  litde  on  the  incline,  the  back  end 
being,  in  a  length  of  4  feet,  about  half  or 
three-quarters  of  an  inch  lower  than  the 
front  end. 

Figure  1  is  a  longitudinal  section  of  a 
boiler  and  furnace  on  this  principle,  the 
dimensions  being  given  for  a  boiler  of  10 
horse -power,  a  a,  are  the  generating 
tubes;  aa,  their  back  or  lower  ends,  shut  by 
the  screw  covers ;  at  &d  they  are  connected 
to  the  back  plate  of  the  heart,  b  ;  c  and  d 
are  the  oval  openings  between  the  hearts 
and  the  tubes.  The  inclined  position  of  the 
tubes  is  seen  in  this  figure. 

I  lay  the  tubes  in  eight  rows  or  tiers,  one 
over  another,  and  in  such  wise  that  the  tubes 
of  each  row  stand  over  the  interstices  be- 
tween those  of  the  row  immediately  below. 

Four  alternate  rows  consist  of  one  tube 
less  than  the  other  four,  this   inequality 


•  From  Parts  III.  and  VI.  of  Dr.  Alban's  work 
on  "  The  High  Pressure  Steam  Engine,"  just  pub- 
lished by  Mr.  Weale.  We  reviewed  Parts  I.  and 
II.  at  the  time  of  their  appearance —see  vol.  xlvi., 
p.  569 — and  shall  tfike  an  early  opportunity  of  be- 
stowing our  critical  attention  on  these  concluding 
parts. 


being  a  consequence  of  the  position;  I 
arrange  them  in  such  a  manner  that  the 
lowest  row  has  the  greater  number.  The 
space  between  the  tubes  I  have  made  about 
\\  inch  (a).  Between  the  outside  tubes  of 
the  widest  rows,  and  the  vertical  walls  of 
the  furnace,  I  allow  three-quarters  of  an 
inch  space.  The  manner  in  which  th^  fire 
current  plays  among  the  tubes  is  easily  seen 
in  the  figure.  « 

The  hmrtSy  as  I  term  them  (6),  aie  flat 
chambers,  from  6  to  8  inches  deep.  Their 
height  in  the  clear  should  in  all  cases  readi 
40  or  42  inches ;  their  width  depends  on  the 
number  of  tubes  in  the  several  rows;  the 
rule  obtains  that  they  should  be  from  8  to 
12  inches  wider,  in  the  dear,  than  the  out- 
side width  of  one  of  the  widest  rows.  The 
object  of  this  will  appear  presently.  Hie 
hearts  are  constructed  of  iron ;  their  sides  I 
make  usually  of  cast  iron,  of  such  strength 
as  to  remove  all  danger;  wrought  iron,  how- 
ever, may  be  used.  The  front  and  back 
plates  are  of  very  strong  wrought  iron  plate* 
the  former  \  inch,  the  latter  |  inch  thick. 
They  are  so  tied  together  by  several  rows  of 
strong  iron  bolts,  that  no  bending  or  bulging 
out  is  possible  (c.)  They  are  also  screwed 
to  the  side  plates  with  a  proportionate  num- 
ber of  bolts,  equally  strong.  The  joint  ia 
made  for  the  back  plate  with  the  ordinary 
iron  cement,  and  for  the  front  plate  with 
lead,  as  the  latter  has  to  be  opened  for 
deaning. 

The  hearts  have  the  form  of  a  rectangular 
parallelogram,  with  the  angles  of  the  interior 
a  little  rounded.  In  most  cases  their  height 
is  greater  than  their  width,  inasmuch  as  a 
greater  number  than  six  tubes  in  one  row  is 
not  to  be  recommended. 

The  generating  tubes  fit  into  an  annular 
groove  sunk  in  the  back  plate  of  the  heart. 
The  oval  openings  which  form  the  commu- 
nication between  the  heart  and  the  tubes, 
must  come  as  close  as  possible  to  the  upper 
and  lower  surfaces  of  the  interior  of  the 


(a)  I  have  more  lately  found  that  this  distance 
may  be  Increased  with  advantage,  to  facilitate  in 
a  greater  measure  the  cleaning  of  the  spaces  be- 
tween the  tubes.  I  purpose  to  increase  it  to  2,  or 
even  2^  inches,  and  to  provide  openings  in  the  side 
wall  of  the  furnace,  through  which  proper  instru- 
ments may  be  introduced  for  the  purpose  of  clean- 
ing. They  must,  of  course,  be  tightly  closed  when 
the  furnace  is  in  action. 

(6)  This  term  appeared  to  me  suitable,  because 
these  parts  are  the  means  of  producing  a  proper 
circulation  of  the  water  through  the  tubes  and  other 
parts  of  the  boiler,  in  the  same  manner  as  the  heart 
Is  of  the  blood  in  the  human  organism. 

(e)  I  have  never  found  the  least  bulging  of  these 
plates,  even  with  a  pressure  of  150  lbs.  to  the  square 
inch. 
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tobe  :  this  it  particularly  necessary  with  the 
upper  openings,  in  order  that  the  steam  may 
pass  Jreely  away.  The  size  of  these  open- 
ings is  H  inch  in  the  longer  and  1  inch  in 
the  shorter  diameter.  The  manner  in  which 
the  tubes  are  secured  to  the  heart  is  ex- 
plained further  on. 

Fig. 


The  internal  construction  of  the  heart  is 
peculiar,  and  of  much  importance.  It  is 
shown  in  fig.  2  in  longitudinal  section,  look- 
ing towards  the  back  plate  and  the  tubes^ 
the  latter  being  represented  by  dotted  lines  t 
a  a  and  bb  are  the  upper  and  lower  oval 
openings  leading  from  the  heart  to  the  tiibai« 
2.  ' 


A ^j-iiii,   yUtx\ui  (Mi^/i,  ■  ,^ruf  "rfi  <U<t<U*iiUi*«^M^  A     \j    \ 


r'-^o 


\  Vjg/  ^-^y  '^-ft-' 


Kcmo^' 


o 
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K>' 


vp^e^ 


—> — ^/  '' 


The  upper  one,  which  may  be  called  the 
tteam  opening,  is  to  allow  the  steam  to  pass 
from  the  tabes  to  the  heart ;  the  lower  one, 
or  feed  opening,  is  to  introduce  the  feed 
water  in  the  opposite  direction,  ccc  are 
cflfision  plates,  of  strong  wrought  iron,  fas- 
tened steam-tight  to  the  back  plate  by  small 
ears  and  screws,  and  projecting  so  as  to 
fom  also  a  joint  as  nearly  tight  as  possi- 


ble with  the  front  plate  (d)  when  this  is 
screwed  on :  these  plates  are  curved  in  the 
form  shown  in  the  figure,  dividing  the  heart 
into  several  channels,  e  e.  The  use  of  these 
divisions  is  to  guide  the  steam  issuing  out 


(d)  If  this  Joint  should  not  be  perfectly  tight,  it 
is  of  no  serious  consequence,  as  experience  has 
shown. 
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of  the  steam  openings,  a  a,  into  the  vertical 
channel,  /,  and  to  keep  it  out  of  the  way  of 
the  feed  openings,  b  6,  that  the  proper 
water  supply  may  not  be  interfered  with. 
The  width  of  this  channel,  /,  depends  npon 
the  number  of  tubes  in  the  rows.  I  allow 
for  every  tube  in  one  of  the  wides(  rows,  one 
inch  width  of  channel.  The  steam  passes, 
carrying  usually  some  water  with  it,  from 
the  channel,  /,  up  the  pipe,  df  into  the 
separators. 

It  remains  to  show  how  the  circulation  is 
completed:  t  is  a  pipe  (which,  when  the 
sides  of  the  heart  are  of  cast  iron,  may  be 
cast  with  them)  passing  vertically  down  the 
side  opposite  the  pipe,  d,  and  opening  about 
3  inches  from  the  bottom  of  the  vessel; 
through  this  a  stream  of  water  constantly 
descends  from  the  receivers  above,  turning 
up  the  channel,  h,  and  gradually  supplying 
the  place  of  that  carried  away  in  mixture 
with  the  steam,  as  well  as  introducing  itself 
through  the  feed  openings,  66,  ^inco  the 
tubes,  to  supply  the  evaporation.  The 
arrows  in  the  figure  will  clearly  explain  how 
the  circulation  proceeds,  and  it  will  easily 
be  understood  how  the  steam,  collecting 
by  its  own  levity  in  the  upper  part  of  the 
chambers,  e  e,  is  guided  away  by  the  pecu- 
liar form  of  the  division  plates,  without 
interfering  with  the  water  in  the  lower  part 
of  the  chambers,  or  impeding  the  flow  of  the 
supply  to  the  tubes.  The  steam,  as  may 
easily  be  imagined,  carries  upwards  water 
mechanically  mixed  with  it,  and  this  is  sup- 
plied by  a  gradual  reflux,  partly  from  the 
space,  ff,  and  partly  from  the  chambers,  e  e. 

The  depth  of  the  heart  from  the  front  to 
the  back  plate  should  be  such  that  the  steam 
may  not  form  too  deep  a  sheet  at  the  upper 
part  of  the  chambers,  eeil  allow  for  every 
tube  in  one  of  the  widest  rows  li  inch 
'U^jitU  of  the  heart.  Some  space  should  be 
Icit  at  the  top  and  bottom  of  the  vessel,  the 
iotniGT  sfarring  for  steam  and  the  latter  for 
water  room.  ^ 

e  is  i\  !)top-cock  for  emptying  the  boiler : 
f  h  a  smaller  one,  situated  1  inch  above 
thp  level  of  the  uppermost  row  of  tubes ;  it 
serves  as  a  gauge-cock  in  case  of  the  usual 
tf  [Iter  flange  in  the  receiver  standing  very 
Xo-Wf  nnd  when  doubt  is  entertained  (before 
firi^  ii  ]nit  under  the  boiler)  whether  any  of 
tha  tubes  nre  dry.  If  water  flows  from  this 
^ocb,  Ihv  vessel  may  be  heated,  especially 
a«  the  lovtjl  rises  when  the  water  begins  to 
boiJ. 

i'lotn  th!J  upper  part  of  the  heart  rise 
twn  ptfirsr  of  wluch  incidental  mention  has 
nlr«<ni1y  be«a  made.  One  of  these  serves  to 
r^nrrf  Jtwuy  the  steam  from  the  heart  into  the 
it^itimli}Ti  ;  and  its  cross  section,  an  oblong 
j-ecUuglc,  must  have  its  dimensions  propor* 


tionate  to  the  steam-generating  snrfiscd  Of 
the  tubes ;  namely,  for  every  10  square  feet 
of  surface,  the  pipe  should  have  about  I 
square  inch  area  in  the  clear.  This  pipe 
has  a  curved  flanoh  by  which  it  is  fastened 
with  screw-bolts  to  the  separator,  and  the 
joint  made  tight  with  iron  cement.  If  the 
sides  of  the  heart  are  of  cast  iron,  this  pipe, 
as  well  as  the  following  one  may  be  cast 
upon  them. 

The  other  pipe  is  of  smaller  area,  viz.  1 
square  inch  to  every  25  square  feet  of  heat- 
ing  surface.  In  every  other  respect  it  re- 
sembles the  former  one.  Its  use  has  been 
already  explained,  namely,  to  lead  back  the 
water  into  the  heart.  When  the  sides  are  of 
wrought  iron,  this  tube  must  be  a  separate 
wrought  iron  one  inserted  into  the  heart,  and 
reaching  nearly  to  the  bottom.(«) 

The  separators  and  receivere  are  always 
of  wrought  iron,  formed  of  plates  one-fourth' 
to  three-eighths  of  an  inch  thick,  well  rivet- 
ed together,  and  provided  with  strong  cast 
iron  end  covers,  similar  to  those  in  my 
first-described  boiler.  The  diameter  of  these 
vessels  must  never  exceed  18  inches,  thit 
si^e  being  sufficient  for  the  largest  boiler. 

If  only  one  heart  is  used,  one  separator 
and  one  receiver  of  small  diameter  are  sof- 
ficieot ;  but  when  much  power  is  wanted,  it 
is  better  to  make  use  of  more  hearts  than  to 
increase  the  number  of  tubes  beyond  six  in 
each  row ;  two  of  these  with  tubes  6  fbet  3 
inches  long,  and  six  in  number  in  the 
lowest  row,  furnish  steam  enough  for  an 
engine  of  GO-horse  power. 

The  separators  and  receivers  are  both  of 
equal  dimensions,  and  are  placed  horizon- 
tally, as  shown  in  the  figures.  The  pipe 
which  conveys  the  steam  from  the  heart 
enters  at  the  front  end  of  the  separator,  c, 
while  the  steam  and  the  water  are  carried 
from  the  back  end  into  the  receiver  d ;— the 
former  by  the  pipe  m  connecting  the  upper 
part,  or  steam  space,  of  the  two  vessels 
together ;  the  latter  by  the  tube  n,  forming 
a  communication  between  their  lower  or 
water  spaces.  Both  those  connecting  tubes 
are  of  equal  area,  namely,  1  square  inch  to 
25  square  feet  of  heating  surface  of  the 
tubes.  The  steam  is  carried  to  the  engine 
from  the  Aront  end  of  the  receiver,  while 
the  water  descends,  also  from  that  end,  by 
the  pipe  h  into  the  heart,  to  supply  the  place 
of  that  evaporated  and  carrieid  up  in  me- 
chanical mixture  with  the  stream.  The  re- 
ceiver is  also  provided  with  a  safety-valve 
or  valves,  and  an  index  float,  all  similar  to 
those  formerly  described.     These  as  well  as 


(e)  These  two  pipes  mifrht,  to  keep  up  the  ana- 
lo^y,  be  called  an  artery  aiid  a  vein  respectively. - 
Tr. 
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tlie  Bteam-pipe  ihonld  be  as  near  the  front 
end  as  possible,  where  the  water  is  most  at 
rasL 

Tlie  dimensions  and  proportions  of  the 
separators  and  receivers  depend  on  the  cubic 
content  of  the  hearts.  I  have  adopted  very 
simple  mles  on  this  point,  and  hare  found 
tbeni  to  answer  all  my  expectations  and  re- 
quirements, although  this  boiler  is  yet  com- 
pantiTely  in  its  infancy.  As  far  as  my  ex- 
perience has  at  present  gone,  I  recommend 
that  the  cubic  content  of  the  separators  and 
reeehere  combined,  should  be  equal  to  the 
sum  of  that  of  the  hearts  and  generating 
tubes.  Hie  length  should  exceed  that  of  the 
boikir-tiibea  by  one-half,  and  when  much 
room  is  required,  the  number  should  be  in- 
creased, rather  than  tliat  they  should  ex- 
ceed 18  inches  in  diameter. 

A  large  boiler  of  this  description, 
whicii  I  have  already  constructed  for  an  en- 
gine of  30-horse  power,  has  two  hearts, 
each  with  twenty-eight  tubes,  lying  in  eight 
rows,  one  above  another ;  and  I  have  used 
two  separators,  with  a  single  receiver  be- 
tween them,  and  connected  with  the  hearts. 
Hus  boiler  has  not  only  fulfilled,  but  far 
exceeded  my  eiqpectations ;  the  heat  is  so 
perfectly  ^plied,  the  steam  production  so 
regular,  the  water  level  so  quiet,  and  the 
whole  so  safe,  trustworthy,  and  convenient, 
that  its  advantages  in  tiiese  respects  can 
sddom  be  equalled  in  the  most  perfect 
boflers  of  the  ordinary  construction. 

Ihe  action  of  this  boiler  has  already  in  a 
great  measure  been  explained.  The  tubes 
abstract  tiie  heat  from  the  fire  current  passing 
among  them,  and  impart  it  to  the  water 
within.  The  steam  collects  in  the  upper 
party  and  passes  through  the  upper  oval 
openings  into  the  heart ;  an  operation  facili- 
tated by  the  inclined  position  of  the  tubes. 
The  steam  having  reached  the  interior  of 
the  heart,  follows  the  direction  given  it  by 
the  division  plates,  flowing  upwards  and 
sideways  in  the  canal, /^  and  thence  by  the 
pipe,  d,  into  the  separator.  When  the  dimen- 
sions are  suitably  proportioned,  this  goes  on 
without  much  disturbing  the  water  in  the 
lower  part  of  the  channels,  e  e,  which  con- 
stantly covers  the  lower  ovfd  opening,  allow- 
ing the  water  at  all  times  to  flow  into  the 
tabes  to  supply  the  evaporation.  This 
water,  may,  however,  gently  follow  in  some 
measure  the  direction  of  the  current  of 
the  steam,  being  supplied  constantly  afresh 
firom  the  canal,  h,  and  pipe,  t.  The  steam, 
when  it  reaches  the  pipe,/,  rises  unhindered 
throu|^  that  and  the  pipe,  dt  into  the  sepa- 
rator, and  in  so  doing  carries  water  along 
with  it,  causing  a  strong  ebullition  in  the 
fore  end  of  the  separator.  Since,  however, 
the  water  surface  in  this  vessel  is  of  con- 
sldenble  extent,  the  steam,  passing  towards 


the  hinder  part  of  the  vessel,  finds  room  to 
develope  itself,  separating  continually  more 
and  more  from  the  water,  and  at  the  back 
end  this  separation  becomes  complete.  The 
steam  and  water  then  pass  quietly  through 
their  respective  pipes,  m  and  n,  into  the 
receiver,  in  which  a  perfectly  quiet  water 
level  is  maintained,  both  fluids  moving  gra- 
dually towards  the  fore  end,  where  the 
steam  is  carried  off  to  the  engine,  and  the 
water  is  returned  to  the  heart,  to  pursue  its 
labyrinth-like  way  as  before.  The  water 
thus  follows  a  constant  circulation,  from  the 
h^art  into  the  separator,  from  this  into  the 
receiver,  and  back  into  the  heart  again. 

I  have  found  this  arrangement  perfectly 
satisfactory,  not  only  in  preventing  water 
being  carried  with  the' steam  to  the  engine, 
but  also  in  retaining  a  perfectly  quiet  water 
level  in  the  receiver,  even  when  the  water 
surface  bore  but  a  very  small  proportion  to 
the  evaporation.  How  seldom  oitlinary  tu- 
bular boilers  fulfil  these  conditions  is  well 
known. 


walkbr's  patent  btDbaulic  enginb. 
We  had  the  pleasure  of  inspecting  this 
week  a  hydraulic  steam  engine  of  a  new  con- 
struction, lately  patented  by  Mr.  John 
Walker,  already  so  well  and  favourably 
known  to  the  public  for  his  water  elevator 
and  other  clever  hydraulic  contrivances  (see 
vol.  xli.  373—390,  vol.  xUii.  430.)  With- 
in one  framework,  covering  a  space  of  no 
more  than  4  feet  square,  there  is  included 
not  only  the  hydraulic  engine  itself,  but  a 
steam  engine  for  working  it.  There  are  two 
steam-cylinders,  each  11  inches  in  diameter, 
and  immediately  beneath  them  are  two  water- 
cylinders,  each  24  inches  hi  diameter.  From 
the  cross-heads  above  the  steam-cylinders, 
and  attached  to  thb  steam-pistons,  connect- 
ing-rods pass  down,  and  are  bolted  to  plat- 
forms which  carry  the  water-pistons.  The 
water-cylinders  are  open  at  the  bottom,  and 
are  immersed  in  a  cast-iron  well,  fitted  with 
sluices,  to  admit  water  applicable  for  dram- 
ing.  The  water-cylinders  terminate  at  the 
upper  part  in  a  capacious  valve-box,  com- 
municating with  the  delivery-main,  which  ib 
also  furnished  with  sluice-doors  for  dis- 
charging the  water  inland  or  outwards.  The 
valves  in  the  water-cylinders  and  pistons  are 
of  a  novel  and  excellent  construction ;  con- 
sisting of  a  large  number  of  rolled  iron 
tubes,  which  lie  in  circular  seatings  across 
the  piston,  rising  and  falling  in  guides  which 
limit  their  motion.  By  this  arrangement  a 
very  free  passage  is  aflForded  to  the  water, 
and  the  valve  acts  without  the  slightest 
shock,  even  when  the  engine  is  working  at  a 
high  velocity.  The  steam-cylinders  are  sin- 
gle acting,  steam  being  admitted  alternately 
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between  them,  by  a  sUde-Tahre  worked  by  an 
eccentric  on  tbe  crank-shaft,  which  connects 
the  two  steam-pistons,  and  carries  a  fiy* 
wheel  to  regulate  the  action  of  the  engine. 

With  the  steam  at  a  pressure  of  35  lbs. 
per  inch,  an  engine  of  this  sort  is  stated  to 
be  capable  of  raising  no  less  than  6,000 
gallons  of  water  8  feet  high  per  minute ; 
and  Mr.  Walker  is  in  the  habit  of  contract- 
ing with  his  customers  that  such  shall  be  the 
duty  performed. 

The  great  power  of  this  engine,  combined 
with  the;  simplicity  of  its  action  and  small 
liability  to  derangement,  recommend  it  as 
peculiarly  suitable  for  dndnage  and  irri^- 
tion ;  operations  which  are  commonly  most 
required  where  expert  hands  are  scarce.  A 
common  farming  labourer  may  be  made  a 
perfect  master  of  such  an  engine  as  this  in  a 
week's  time. 

CVTLS&'S  PATENT  LAP  WBLDED  lEOIT 

TUBES. 
[Patentee,  Job  Cutler,  of  Birmingham,  C.  E. 
Patent  dated  January  15,  1848,  for  certain  Improve- 
ments in  Welded  Iron  Pipes  or  Tubes  to  be  Used  as 
the  Fines  of  Steam  Boilers.  Specification  enrolled 
July  IS,  1848.] 

The  patentee  states  that  the  object  of  hia 
iuTention  Is  to  produce  lap-welded  iron 
tnbet  or  pipes,  so  formed  as  to  give  increased 
straigth  to  those  parts  which  are  exposed 
to  wear,  without  additional  weight  to  the 
entire  length  of  the  tube,  and  thereby  to 
obriate  the  evila  to  which  boiler  tubes  are  at 
present  exposed.  He  proposes  to  effect  this 
by  making  the  internal  diameter  of  the  tube 
greater  at  one  end  than  at  the  other,  instead 
of  its  being  the  Same  or  uniform  throughout, 
as  has  hitherto  been  the  case;  the  txtemal 
diameter  remaining,  howcTer,  the  same,  and 
uniform  throughout  the  entire  length  of  the 
tube.  The  tube  will,  of  course,  be  cylindri* 
cal  upon  the  exterior,  and  conical  upon  the 
interior  surfMe.  The  increased  thickness  of 
metal  at  the  one  end  is  to  be  drawn  firomthe 
remaining  portion  of  the  entire  length  of  the 
tnbe.  And  further,  the  operation  is  effected 
at  one  heat,  so  that  the  ductility  of  the  iron 
of  wliich  the  tubes  are  composed  shall  re- 
main unimpaired. 

The  modm  optrtmdi  is  as  fbllows : — ^The 
patentee  employs  a  series  of  grooTcd  rolls, 
moved  by  suitable  toothed  wheels  and  a 
mandril,  with  a  conical  bulb  or  head,  the 
stem  of  which  is  of  increasing  diameter  to- 
wards the  opposite  end.  I^e  skelp,  after 
being  properly  prepared ,  as  is  usual  in  the  ma- 
nufacture of  lap-welded  iron  tubes,  is  heated 
and  passed  between  the  first  of  the  series  of 
rolls.  It  is  then  welded  over  the  conical 
bulb  and  forced,  at  the  same  time,  over  the 
stem  of  the  mandril.  The  mandril  is  held 
by  a  grip,  attached  by  a  hinge  thereto  in  a 
stop,  so  as  to  allow  of  its  being  lowered  and 


passed,  after  the  conical  bulb  has  been  re- 
moYed,  between  the  second  series  of  rolls ; 
the  diameter  of  the  groove  of  which  is 
smaller  than  that  of  the  first  series.  The 
tube,  with  the  mandril  still  inside,  is  then 
passed  through  the  third  series  of  rolls ;  the 
groove  of  which  is  smaller  than  that  of  the 
second  series.  The  object  of  these  succes- 
sive rollings,  after  the  skelp  has  been  welded 
on  the  mandril,  is  to  remove  any  irregu- 
larities upon  either  of  the  surfaces,  and  to 
make  the  edges  of  the  tube  perfectly  smootk 
and  uniform.  The  tube  is  then  taken  to  the 
drawing  bench,  in  front  of  which  is  .a  stop» 
and  against  which  the  pipe  rests.  Tlie  stop 
is  furnished  with  a  hole  to  allow  of  tlfe 
passage  of  the  grip  of  the  mandril,  which  is 
held  tight  by  a  pair  of  pliers,  and,  the  bench , 
being  made  to  move  while  the  pipe  remains 
stationary,  the  mandril  is  withdrawn. 

When  it  happens  that  the  mandril  adheres 
too  lightly  to  the  tube,  it  is  proposed  to  heat 
it  in  a  muffle  or  furnace,  then  to  cool  the  end 
which  rests  against  the  stop,  and  repeat  the 
above  operation,  or  to  roll  it  cold  between 
three  rollers,  as  is  usually  done  in  straighten- 
ing shafting. 

— ♦ — 

TBE     MODEL    LODGING    HOUSES  POK    THB 
WORKING   CLASSES. 

To  the  Lord  AtMey. 

My  Lord,-*Report  speaks  of  yon  as  a 
''  proud,  good,  honourable  man."  Yott 
have  found  fame  throughout  the  land— fame 
for  benevolence ;  but  that  is  a  very  cheap 
virtue — scarcely  a  rirtue  at  all*  it  is  so  mvdbi 
of  a  pleaaure.  He  must  be  a  horrible 
tigrine  beast  who  feels,  pleasure  in  malevo- 
lence, to  say  nothing  of  the  trouble  it  most 
give ;  but  benevolence  is  really  so  easy,  so 
pleasant  an  after-dmner,  wine  and  walniita 
accompaniment,  Such  an  ornament  of  th^ 
tea-table,  that  I  cannot  conceive  a  geatle- 
man  willing  to  exist  without  it.  T6  pat  a 
chubby  ploughboy  on  the  head,  or  rituperste 
"  Moses  "  in  behalf  of  distressed  semp- 
stresses, is  positively  amiable,  and  at  the 
same  time  pleasant  exercise.  There  can  be 
no  doubt  about  the  benevolence. 

Beneficence^  my  Lord,  is  a  virtue  of  ui- 
other  character,  of  much  sterner  stnff— itis 
the  difference  between  willingi  or  rather 
wishing  and  doing,  and  not  merely  doing, 
but  doing  effectively.  When  the  warmth  of 
your  temperament  prompted  you  to  embark 
in  the  needlework  line  for  the  purpbse  of 
shaming  Moses  by  your  higher  wages,  yon 
gave  much  gladness  to  those  you  employed, 
for  the  time  you  employed  them,  and  to  the 
numerous  class  of  benevolent  people  Hr 
and  near,  who  found  in  your  deeds  subject 
for  much  pleasant  conversation.  But  it  did 
not  last,  it  could  not  last,  for  it  was  based 
on  a  fallacy;  your  doing  ynM  not  effiwtiTey 
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your  money  was  wasted,  and  your  intended 
beneficence  proved  to  be  only  a  beneYolence, 
raising  false  hopes  which  were  doomed  to 
nHimate  disappointment.  Beneficence  is 
not  diUUanie  work,  whatever  benevolence 
may  be,  saying  nothing  of  ostentation. 

A  gentleman  named  Brooke,  under  the 
impulse  of  benevolence,  embarked  his  pri- 
vate fortune  in  a  ship  and  crew,  and,  un- 
aided and  unsanctioned,  save  by  his  own 
great  heart,  determined  to  rescue  a  race  of 
savages  from  the  thraldom  of  ignorance  and 
vice,  and  found  a  new  empire.  With  cou- 
rse undaunted,  intellect  unclouded,  skill 
naing  with  the  emergency,  he  was  success- 
fal  in  his  enterprise,  and  became  an  eastern 
ptinoe  by  the  voluntary  election  of  the 
people.  He  was  a  truly  beneficent  man. 
Btitain  hath  no  worthier  son  than  he — 
though  many  bishops. 

Creditable  is  it  to  you,  my  Lord,  that 
after  your  failure  in  the  needle  line,  you  did 
not  turn  away  in  disgust  from  the  work  of 
doing  good.  You  had  taken  pains  to  ascer- 
tain that  the  condition  of  the  working 
daaaes  was  not  favourable  to  the  develop- 
ment of  the  domestic  virtues,  and  you  were 
determined  to  do  what  in  you  lay  to  improve 
tiieir  condition.  It  is  not  expected  Uiat  a 
nobleman  should  know  much,  about  how  the 
constructors  of  his  house  and  furniture 
may  live ;  but  you,  my  Lord,  waived  that 
^  privilege  of  your  rank,  and  not  taking  the 
word  of  the  physidan,  examined  for  yourself. 
Ton  were  convinced,  and  determined  to  join 
others  in  an  act  of  true  beneficence — ^helping 
the  poor  to  help  themselves,  in  order  to  cease 
to  be  poor.  You  resolved  to  build  a  pattern 
lodging  house.  The  resolve  has  been  carried 
into  execution,  as  I  find  by  the  papers,  and 
if  in  criticising  it  I  happen  to  err,  the  fault 
mnst  rest  wi£  the  reporter,  as  I  am  not  at 
present  enabled  to  examine  Uie  building. 

Your  site  is  chosen  on  unmitigated  Lon- 
don clay,  about  300  feet  above  the  water 
%>rings.  It  is  near  old  S^  Pancras  burying 
^ound,  not  a  favourable  locality  for  health, 
if  the  funerals  are  continued  now  as  for- 
merly ;  but  the  site  is  cheap,  and  perhaps 
your  influence  will  get  the  nuisance  of  the 
burial  ground  abated.  It  is  not  a  good 
neighbourhood.  True  it  is,  that  the  poor 
cannot  expect  to  oe  located  in  Hyde  Park 
Gardens,  but  there  is  land  enough  in  the 
vidiuty  of  London  of  a  healthy  character, 
and  far  cheaper  than  that  you  have  chosen, 
were  due  advantage  taken  of  modem  ap- 
pliances, in  the  shape  of  railways,  to  get 
access  to  it. 

Tour  plan,  my  Lord,  is  by  no  means  new. 
Twenty  years  ago  it  was  proposed  in  the 
MeehamcM*  Magazine^  on  a  larger  and  more 
oomprehenaive   scale,   under   the  title  of 


"  Better  Housing  the  Working  Classes."* 
But  it  is  not  to  be  expected  that  your  Lord- 
l^p  should  have  read  the  MechamcM*  Maga- 
zine in  those  days.  The  first  person  who 
practically  put  such  a  plan  in  operation  was, 
I  believe,  Mr.  MacGregor  Laird,  at  Birken- 
head. The  houses  there  are  not  quite  earthly 
paradises  more  than  those  of  your  Lord- 
ship, but,  compared  with  the  dwellings  of 
the  working  dasaes  in  Liverpool,  samples  of 
the  **  wisdom  of  our  ancestors,"  they  are 
practical  paradises.  Times  have  not  been 
fa^urable  since  their 'erection,  but  they  are 
thoroughly  appreciated.  The  present  writer 
remembers  a  case  of  a  labouring  man  who 
lived  in  a  festering  den  called  a  cottage. 
The  agent  came  to  demand  rent :  "  Rent  1" 
exclaimed  the  man,  **  you  ought  to  pay  me 
for  trying  to  dry  the  place.  Why  I  grow 
mouldy  as  I  lie  in  bed."  The  Birkei^ead 
dwellings  are  thoroughly  dry',  but  occasion- 
ally the  anti-rent  principle  of  Ireland  ob- 
taina  there.  Irish  lodgers  get  in  possession, 
are  more  comfortable  than  ever  in  their  lives 
before — pay  no  rent — take  the  full  benefit 
of  the  English  law  that  '*  every  man's  house 
is  his  casUe" — ^and  smile  contemptuously  at 
any  agent  seeking  to  dislodge  them.  **  The 
world  is  not  their  friend,"  and  th^it  is  the 
first  "  world's  law"  they  ever  found  benefit 
firom.  I  trust  you  will  not  be  disheartened^ 
my  Lord,  should  you  occasionally  meet  with 
lodgers  of  this  description.  As  we  sow  so 
must  we  reap,  and  the  dog  that  has  been 
often  beaten  wUl  occasionally  snap  at  the  hand 
that  merely  seeks  to  caress  him.  You  are 
on  the  right  track  now,  away  from  the  fidse 
lights  of  the*  Needles,  though  still  several 
points  out  of  your  true  course,  which  lee- 
way you  will  have  to  fetch  up. 

The  impetuosity  of  compassion  has  pre- 
vented you  from  ascertaining  the  best  mode 
of  accomplishing  your  object,  as  the  cha- 
ritable lady,  when  in  a  hurry,  gave  a 
cheesecake  to  a  starving  chimney-sweep,  in- 
stead of  its  value  in  bread.  Shall  we  begin 
at  the  beginning,  and  endeavour  to  ascertain 
what  are  the  requisites  for  '*  better  housing 
the  working  classes,"  or  rather  the  bett 
kind  of  dwellings  for  the  working  classes— 
a  piece  of  knowledge  which,  if  it  can  be 
attained,  may  be  of  very  great  service  also 
to  the  non- working  classes  who  may  wish  to 
attain  the  maximum  of  personal  comfort, 
with  the  minimum  of  labour  to  the  working 
portion  of  the  community.  Of  course,  we 
do  not  include  that  portion  of  non- workers 
who  experience  a  morbid  delight  in  catching 
a  white  man,  and  coloring  hb  externals  in 
the  worst  possible  taste,  his  lowest  extremi- 
ties black,  an  adjacent  portion  white,  break- 
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ing  away  in  the  mid-districts  into  rermilion, 
fading  above  into  yellow,  and  the  whole  snr- 
monnted  with  sky  blue.  It  is  certainly  no^ 
good  taste  to  conyert  a  man  to  a  bad  likV 
ness  of  a  parrot ;  but  as  it  must  be  evident 
that  such  persons  are  desirous  only  to 
attract  attention  by  externals ;  of  coarse  the 
greater  number  of  persons  they  can  employ 
uselessly,  the  better  will  their  object  be 
attained.  With  them  your  Lordship  can 
have  nothing  in  common.  '*  My  gracious  \" 
said  an  urchin  of  New  York  on  bdbolding  an 
English  carriage  with  three  footmen  in  livery, 
"well  if  it  doesn't  take  three  Britishers 
to  make  a  nigger  I" 

A  human  dwelling  requires  the  external 
walls  to  be  of  considerable  thickness  in  a 
climate  like  that  of  England,  to  exclude 
cold  in  winter  and  heat  in  summer ;  and  if 
the  walls  can  be  made  hollow,  with  air 
enclosed  in  the  spaces,  this  object  wiU  be 
•  best  attained.  Here,  however,  the  wisdom 
of  our  ancestors  interferes — the  venerable 
brick  duties  prescribing,  Mede  and  Per- 
sian fashion,  that  the  sites  shall  be  no 
other  than  9  ins.  x  4^  ins.  x  2^  ins.  No- 
thing larger  shall  be  made,  say  our  brick 
Solons ;  and  thus,  as  was  the  case  with  glass, 
improvement  is  arrested  on  the  threshold. 
That  legislator  who  shall  abolish  this  mon- 
strous folly,  will  be  looked  up  to  ever  after, 
and  regarded  by  the  productive  classes  as  a 
veritable  «  brick  "—the  brick  of  bricks— 
the  brick  without  end — as  the  vernacular 
has  it.  The  good  that  will  result  firom  such 
an  achievement  will  entitle  any  legislator  of 
moderate  capacity  to  repose  on  his  laurels 
for  the  remainder  of  his  life,  and  have  a 
column  of  imperishable  brick  erected  to  him 
after  his  death ;  for  such  will  bricks  be,  when 
skill  and  industry  are  freed  from  their 
shackles.  Your  endeavours  are  arrested  in 
limine^  my  Lord,  and  you  must  lay  dose 
siege  to  this  evil  ere  you  can  bring  house- 
building to  perfection.  About  it,  then ! — 
gather  all  the  brick-makers  and  brick-users 
around  you,  and  cram  the  *'  House"  with  the 
mass  of  complaints  with  which  they  will 
furnish  you  to  serve  as  a  groundwork  for  a 
sweeping  brick  act.  Stick  to  the  bricks, 
and  confine  yourself  to  simple  abolition  of 
all  and  everything  relating  to  them.  Resolve 
them  into  the  condition  of  brick-earth,  to  be 
dealt  with  by  brick -makers. 

I  did  not  reflect  how  far  my  path  would 
lead  when  I  began  to  address  you,  but  being 
now  too  far  advanced  to  retreat,  I  must  go 
on.  The  best  and  most  durable  bricks  that 
are  made,  are  the  '*  Staffordshire  blue 
bricks."  They  are  half  metallic,  half  vi- 
treous, and  consequently  they  are  non- 
absorbimt.  Tliey  are  as  durable  as  glass ; 
bat  the  mode  of  using  them  is  not  analogous 
to  their  texture ;  they  are  put  together  in 


walls  with  common  mortar,  and  there  is  no 
bond,  as  when  bricks  and  mortar  are  alike 
porous.  The  mortar  merely  serves  as  a 
kind  of  plaster  cast  to  them :  as  a  sound 
material,  nothing  can  be  better. 

There  is  a  certain  thickness  of  material  be- 
yond which  fire  cannot  penetrate  without  great 
cost.  The  ordinary  brick  in  use  has  attained 
this  limit.  But  if  the  bricks  were  made  in 
the  form  of  a  box,  with  one  aide  open — ^say 
two  feet  long,  one  foot  wide,  and  one  foot 
deep,  the  thickness  of  the  material  being 
two  inches,  these  large  bricks  could  be 
fired  as  easily  as  the  small  ones.  Bricks 
thus  made  could  be  formed  so  as  to  groove 
or  tongue  one  into  the  other ;  and  with  a 
little  arrangement  of  shapes  for  angles  and 
openings,  hollow  walls  could  be  built  of 
greater  strength  than  solid  ones,  perfectly 
impervious  to  water,  and  requiring  very  little 
cement  to  make  them  air-tight;  and  such 
cement,  besides  being  waterproof,  should  be 
of  a  slightly  elastic  material,  as  asphalte,  or 
a  similar  substance,  in  order  to  prevent 
cracking.  The  sides  of  these  bricks  should 
be  roughened  for  the  plaster,  and  some 
should  be  formed"  with  projecting  string 
courses  whereon  to  lay  the  floors. 

At  present  it  is  a  practice  to  place  a  layer 
of  asphalte  beneath  the  foundation  of  the 
walls,  to  prevent  moisture  from  rising. 
This  on  account  of  the  porous  nature  of  the 
bricks.  But  the  bricks  are  equally  exposed 
above  the  foundation  to  the  moisture  of  the 
earth  and  to  the  rain  above  the  earth. 
Bricks  made  of  non-porous  materials  are 
free  from  this  objection. 

In  order  to  have  health  in  a  house  it  is 
necessary  that  it  should  be  warm  and  dry. 
These  two  conditions  are  precisely  those 
essential  to  combustion.  It  is  well  known 
that  of  late  years  many  public  and  other 
buildings  have  been  bumMl  down  more  fre- 
quently than  formerly.  The  cause  of  ^lis 
is,  that  houses  and  public  buildings  were 
formerly  constructed  with  little  regard  to 
comfort,  and,  he]i%  damp  and  cold,  did  not 
readily  catch  fire.  This  is  mostly  the  case 
with  the  dwellings  of  the  poor.  Since  then 
they  have  been  artificially  warmed  in  various 
modes— by  stoves,  hot  air,  steam,  and  water 
pipes — and  being  warm  and  dry,  are,  like 
tinder,  ready  to  catch.  The  only  remedy 
for  this  is,  to  make  them  fire- proof,  t.  e.,  to 
construct  of  metal,  stone,  brick,  tile,  or 
slate  those  parts  which  are  usually  made  of 
wood.  To  build  a  new  house  of  combustible 
materials  now,  and  afterwards  to  insure  it, 
is  an  absurdity  that  can  only  arise  from  the 
circumstance,  that  houses  are  mostiy  made  to 
sell  by  speculating  builders,  and  not  as 
investments. 

There  are  two  kinds  of  fire-proof  build- 
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ingBy  one  kind  in  which  there  is  no  oombni- 
tible  material  whatever,  the  other,  in  which 
ererj  apartment  containing  combustible  ma« 
teriab  is  separated  from  every  other  apart- 
ment by  non-combastible  materials. 

Beyond  dryness  and  warmth  there  is  an- 
other essential  consideration — Tentilation. 
Moist  exhalations  are  continually  proceeding 
from  human  bodies  as  well  as  breathed  air, 
and  without  perfect  ventilation  these  cannot 
be  got  rid  of. 

hk  warming  there  are  two  considerations. 
Hie  air  for  tiie  lungs  requires  to  be  warm 
and  pure ;  but  the  air  which  is  pleasant  to 
the  lnngs»  will  not  suffice  to  warm  the  exte- 
rior of  the  body  and  keep  up  the  circulation 
hi  sedentary  people.  For  this  purpose,  the 
ndiant  beat  of  an  open  fire  is  essential. 

The  warm  air  should  be  a  genial  atmo- 
sphere pervading  the  whole  building — ^the 
open  fires  confined  to  particular  localities. 

The  next  consideration  is  light.  This 
can  only  be  well  attained  by  making  the 
width  of  the  street  at  least  twice  the  height 
of  the  buildings.  The  artificial  light  should 
be  gas. 

nie  next  consideration  is  water,  both  hot 
and  cold.  Tbis  should  be  carried  to  the 
leiy  top  of  the  building  by  machine  force, 
and  allowed  to  descend  by  its  own  gravity, 
distributing  it  as  required. 

VoT  the  purpose  of  moving  foel,  food,  and 
other  wdghtSv  there  should  be  machine  lifts 
from  the  bottom  to  the  top  of  the  building, 
and  %ht  iron  rails  inserted  in  the  floors  of 
the  pasnges  to  run  the  baskets  or  boxes  on. 
Easy  stairs  should  be  provided  for  ascent 
to  the  upper  stories ;  but,  inasmuch  as  the 
higher  stories  are  the  most  healthy,  and  the 
more  stories  the  less  proportion  of  roof,  it 
is  desirable  to  have  many  stories,  as  m  Paris 
or  Edinburgh ;  and  to  obviate  the  only  ob- 
jection to  this,  machine  lifts  should  be  pro- 
vided, constantly  ascending  and  descending 
at  a  slow  rate.  Londoners  will  have  an  idea 
of  ttJs  from  the  plan  of  the  Colosseum. 

To  buUd  on  the  small  scale  is  hr  less 
eeonomie  than  on  the  large,  as  it  would 
limit  the  advantages.  For  example,  a  steam 
engine  is  essential  to  the  estabUshment  for 
many  purposes  of  labour-saving.  As  you, 
my  £ordy  and  your  coUeagues,  are  powerful 
enough,  of  course  you  will  be  willing  enough 
to  set  the  best  example.  I  will  proceed  on 
the  lafiger  scale  with  a  builduig  for  the 
worldng  dssses  in  a  manufacturing  district, 
whether  of  food,  clothing,  or  other  articles. 
In  the  mean  time,  you  will  remember,  not 
the  "  first  mover,"  but  the  first  fixture—the 
bricks !  I>o  by  them  what  Sir  Robert  Peel 
has  done  by  the  glass.  And  will  you  excuse 
my  suggesting  to  yon  that  the  best  mode  of 
ascertaining  what  are  tiie  needs  of  those 


who  are  their  own  servants  and  helpers,  i«, 
to  make  the  trial  in  person  ?  Surrounded 
by  servants  to  forestell  every  wish,  appli- 
ances of  every  kind  to  administer  to  the  most 
refined  luxury,  it  is  not  possible  to  carry  in 
the  imagination  all  the  innumerable  details 
which  are  essential  to  make  up  that  luxury. 
Were  you  to  put  yourself  for  a  week  into 
the  position  of  the  Douglass  moss  troopers^ 
when 

"  He  that  had  a  Iwnny  boy 
Sent  out  hit  hone  to  grass, 
And  he  that  had  nae  bonny  boy 
His  ain  servant  he  was ;" 

»at  the  end  of  the  time  yon  would  doubtless 
know  the  wants  of  a  groom.  Try  the  lodg- 
ings for  a  week,  my  Lord.  No  help  but 
your  own  handis  and  head,  upon  your 
honour. 

I  think  you  will  agree  with  me  that  in  cer- 
tain things  the  handworkers  of  the  community 
are  entitled  to  have  an  equal  share  with  the 
head-workers  or  leisure  classes,  precisely  as 
the  officers  of  a  ship  are  entitled  to  no  bet- 
ter rations  in  the  common  stock  than  the 
crew  of  that  ship.  What  the  officers  have 
in  addition  is  a  question  of  luxury,  but  the 
commoners  ought  to  be  provided  with  food 
and  warmth  to  enable  them  to  maintain 
good  bodily  health,  a  larger  allowMice  being 
given  when  under  hard  work. 

So  hi  our  proposed  building,  which  is  for 
numbers  and  not  for  ships'  crews,  the  ar- 
rangements must  be  fevourable  to  a  good 
development  of  health  both  in  the  adult  and 
those  new-bom  and  growing  up.  The  phy- 
sieal  acquirements  are  good  air,  dry  air,warm 
air;  good  water,  hot  and  cold  in  abund- 
ance ;  spaoe  for  exerdie  in  bad  weather ; 
convenience  for  privacy  or  society  at  will ; 
arrangements  for  stowage  of  provisions,  and 
also  for  cooking  them  with  the  minimum  of 
labour;  artificial  light. 

The  mental  arrangements  are,  a  library 
and  reading  room,  a  school-room,  an  infant 
school.    A  lecture  room  also. 

Without  these  latter  arrangements,  peace 
win  not  exist.  "  Idleness  is  the  root  of  all 
evil."  Misdiief  is  a  word  used  to  signify 
unoccupied  energy  ;  and  the  active  human 
mind,  when  not  occupied  in  acquiring  or 
prodndngt  takes  to  thievhig  or  destroying. 
Unoccupied  village  boys  rob  orchards  and 
hunt  cats  and  other  animals.  Bespectable 
ladies  rob  shops,  being  acquisitive  like  msg- 
pies.  Gentlemen  hunt  foxes,  shoot  par- 
tridges, "punch  heads,"  wrench  off  knock- 
ers and  bell-handles,  and  pull  down  direc- 
tion-posts and  sign-boards.  They  are  all 
badly  educated  and  prefer  doing  mischief 
to  doing  nothing.  **  Idleness  is  the  root  of 
all  evil."  But  it  is  not  sufficient  to  set  this 
for  a  schoolboy's  copy,  unless  we  provide 
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alto  for  the  ezerciso  of  pleasurable  indni'- 
try. 

We  will  suppose  a  piece  of  land  secured 
on  the  borders  of  the  South  Western  Rail- 
way— gravel  soil  for  the  workers  for  onee, 
my  lord— till  Edwin  Chadwick,  studies  a 
little  better  how  to  mansEe  the  clay— say 
in  the  neighbourhood  of  &ttersea,  Wands- 
worth, or  Wimbledon ;  and  that  Mr.  Cliap. 
lin  has  bound  down  the  Railway  and  its 
heirs  for  ever,  not  to  raise  the  fares  on  the 
working  man,  who  will  be  willing  to  pay  a 
fair  price  for  the  accommodation  alTorded, 
and  trust  that  the  Company  will  go  as  low 
as  they  can  in  consideration  of  the  numbers. 

On  this  land  we  will  lay  out  a  building 
in  the  form  of  a  hollow  square  containing 
a  courtyard  measuring  400  feet  on  each  side 
externally,  and  300  feet  on  each  side  inter- 
nally, the  buildings  being  50  feet  in  width 
firom  front  to  back.  The  buildings  to  be 
eight  stories  in  height,  including  the  ground 
floor— the  average  height  of  the  floors  eight 
feet,  some  more,  some  less.  Dry  cellars  to 
be  constructed  beneath  them  for  the  deposit 
of  provisions,  such  as  grain,  potatoes,  and 
other  Tegetables.  In  the  centre  a  tall  chim- 
ney shaft  to  be  erected,  capable  of  carrying 
off  the  smoke  of  all  the  boiler  fires  in  the 
establishment.  Around  this  shaft  to  be 
erected  a  building  of  ]25  feet  square— a 
ground  floor  only  lighted  by  skylights — and 
with  cellars  beneath  for  coals.  This  build- 
ing to  be  divided  into  compartments,  con- 
taining a  boiler-house  with  boilers  of  pro- 
per capacity  to  furnish  steam  for  an  engine 
of  sufficient  power  to  pump  up  water  from 
a  well  to  supply  the  whole  establishment  at 
the  height  of  the  upper  story.  The  boilers 
also  to  supply  hot  water,  and  steam  pipes 
OTor  all  the  building  in  proper  positions, 
and  also  the  wash-houses  and  baths,  which 
will  be  in  the  same  building  as  the  boilers. 
The  space  around  the  courtyard  between  the 
centre  and  external  buildings  will  be  about 
85  feet  wide,  laid  out  with  grass  plots  and 
flowers.  If  the  space  in  the  central  build- 
ing be  not  sufficient  for  all  the  baths,  a  por- 
tion of  the  cellars  may  be  applied,  properly 
fitted  up.  If  the  water  be  hard,  anrange- 
nents  can  be  made  to  preserve  the  roof 
water  in  under-ground  tanks. 

The  floors  to  be  formed  of  wrought-iron 
girders,  with  a  broad  lip  below  and  aboYe. 
The  centres  of  the  girders  to  be  supported 
on  iron  columns  having  a  space  of  10  feet 
between  them.  The  ceilings  to  be  formed 
of  slabs  of  sawn  slate  in  6  feet  lengths, 
stretching  from  one  girder  to  the  other. 
The  floors  to  be  of  similar  slabs  of  thicker 
substance  having  a  hollow  space  equal  to 
the  depth  of  the  girder  between  them.  In 
theae  hollow  spaces  the  stone  pipes  may  be 


placed,  and  the  whole  floors  may  be 
voirs  of  warmth  beneath  the  feet,  and  to 
which  the  warmth  may  be  admitted  or 
excluded  at  pleasure,  beneath  each  apart- 
ment. To  these  stone  pipes  steam  ti^ 
should  be  attached  in  each  apartment,  aif- 
fording  the  means  of  warming  liquids  at 
pleasure,  making  tea  or  coffee,  boiling  milk, 
stewing  fish,  fledi,  fowl,  or  vegetable,  pre- 
paring a  foot  bath  or  living  water  at  any 
hour  of  the  day  or  night.  Each  apartment 
to  be  divided  by  slate  partitions,  but  the 
doors  to  be  of  wood,  and  to  have  a  floor  . 
area  about  16  feet  x  20,  subdivided  into  a 
sitting  room,  10  feet  x  20  feet,— a  bedroom 
6  feet  X  12  feet, — and  a  closet  with  sink,  &c., 
and  cold-water  tap  with  a  gas  light.  The 
gas  and  water  pipes  to  be  laid  in  the  hol- 
low of  the  floor,  the  slating  being  csqpable 
of  removal  at  any  time  to  get  access  to  tb« 
pipes.  The  windows  hung  upon  a  horizon- 
tal swivel,  the  upper  part  towards  the  ceil- 
ing running  inwards,  the  lower  part  out- 
wards. No  opening  to  be  provided  in  these 
apartments,  as  the  warmth  and  chimnej 
ventilation  will  be  sufficient  for  persona  not 
of  sedentary  habits,  and  the  convenience  of 
the  steam  and  gas  vdll  be  sufficient. 

It  will  be  obvious,  that  a  building  so  con- 
structed cannot  be  burned  down,  and  will 
be  thoroughly  dry  and  warm ;  so  there  will 
be  no  insurance  to  pay.  It  will  be  obvioasy  - 
also,  that  no  vermin  can  exist  therein,  and 
that  the  greatest  possible  facility  of  cleans- 
ing exists.  The  hot  steam  and  water  lor- 
nishes  instantaneous  means  of  cleansing  th« 
floor  or  walls  at  any  time,  and  at  the  same 
time  of  drying  them. 

Six  stories  would  be  appropriated  to  those 
apartments.  The  buildings  being  50  feet 
wide,  there  would  be  a  central  passage  10 
feet  wide  between  the  rows  of  columna,  and 
the  apartments  would  front  each  way.  There 
would  be  about  160  apartments  on  each 
floor,  making,  with  the  six  floors,  accom- 
modation for  960 ;  or  taking  a  portion  of 
the  lower  floors,  say  1,000  families,  averag- 
ing four  persons  each,  say  4,000  men, 
women  and  children.  That,  my  Lord,  would 
be  a  number  well  worth  your  attention.  If 
the  purpose  be  good,  the  good  would  be  in 
large  amount.  The  cellars  below  should  be 
fitted  up  for  provisions*  in  the  following 
mode :— Cast-iron  tanks,  similar  to  gas 
tanks,  covered  in  at  top,  all  but  a  man  hole* 
fitted  with  an  air-tight  cover,  or  air-tight 
brick  or  stone  tanks  of  a  similar  kind,  being 
provided  of  fitting  size,  green  vegetables, 
fish  or  flesh  being  put  into  them,  and  the 
cover  fitted  and  luted  with  gutta  percha, 
or  similar  material,  an  air-pump  is  to  be 
applied  connected  with  the  steam  engine, 
and  the  air  exhausted.    Neither  decompo- 
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litioii,  nor  rennin,  nor  thieves  oan  affect 
proYisioiit  thnt  stored,  and  the  only  care 
required  would  be  to  try.  the  air-pumps  oe- 
casioaall  J  to  make  sure  against  leakage. 

A  certain  portion  o£  the  lover  story  on  each 
■de  the  main  gates  would  be  appropriated 
to  the  officers  of  the  establishment.  Aiiother 
portiaa  would  be  a  dining-room,  a  coffee- 
room,  a  library,  a  lecture-room,  and  a  read- 
ia|-room  —  perhaps  a  music-room  also ; 
1,600  feet  X  50  would  afford  ample  space. 
All  these  rooms  would  be  furnished  with 
fire-places  as  well  as  warm  air,  and  the  flues 
would  be  let  into  the  main  chimney  shaft. 

The  kitchens  would  be  on  the  upper 
story.  The  whole  north  side  400  ft.  x  30  ft 
would  be  applied  to  this  purpose,  and  small 
steam-engines  supplied  by  the  pipes  from 
below  would  perform  all  the  drudgery,  and 
deaasing  of  plates  and  utensils,  chopping 
wood,  &c.  Open  fires,  steam-boilers,  gas-me- 
ters, would  do  all  that  was  requisite.  Hoist- 
ing and  lowering  tackle  worked  by  the  steam 
ttgines,  would  supply  the  kitchen  with  un- 
cooked articles,  ami  transport  them  cooked 
to  tiieir  destination.  Air-tight  receptacles 
worked  by  the  same  engines  might  also  be 
plaeed  in  the  kitchen.  In  this  mode  the 
building  would  be  free  from  all  unpleasant 
•eents.  A  portion  of  the  space  next  the 
kitchen  m%ht  be  used  for  an  upstairs  dining- 
room  for  women  and  children. 

The  southern  side  of  this  upper  story 
would  be  a  ichool-room.  The  western  side 
an  in&Dt  school-room,  and  a  portion  of  it 
might  be  a  greenhouse  with  skylights.  The 
eastern  side  might  be  applied  to  bed-rooms 
or  other  purposes.  Of  course  all  debris 
and  useless  water  would  be  carried  down 
proper  shoots. 

13ie  staircases  would  be  of  slate,  fire- 
proof like  the  rest  of  the  building,  and  easily 
cleansed.  There  would  also  be  four  engine 
Bfta,  one  at  each  angle  constantly  raising 
sod  lowering. 

It  would  be  desirable  to  furnish  the 
Mlding  with  every  thing  requisite  in  the 
shape  of  bedsteads,  tables,  chairs,  &c.,  so  as 
to  pcerent  all  transport  of  lumber  in  and  out. 

Attached  to  the  engine  house  there  might 
be  some  horizontal  sluifts  provided  with  cir- 
cular brushes,  to  do  aU  the  shoe-cleaning  of 
fbe  establishment. 

The  gas  woi|ld  be  manufactured  on  the 
establishment,  and  the  coke  would  serve  to 
fsed  the  engine  and  other  fires.  The  time 
will  come  when  the  nuisance  of  gas  work 
chimneys  will  be  abolished  in  cities  by  the 
gas  being  made  in  the  coal  pits  beneath  the 
earth,  and  conveyed  in  pipes  along  the  rail- 
wm. 

With  regard  to  the  smoke  from  coal,  tiiat 
viU  contanoe  tiU  some  shrewd  manufiwtwer 


gets  the  proper  chemical  analysis  of  cannel 
or  other  coal  that  burns  with  perfect  com- 
bustion, and,  mixing  the  varieties  of  other 
coal  artificially,  produces  the  same  result* 
To  use  crude  coal  for  our  fires  is  as  ignorant 
as  it  would  be  to  use  crude  potatoes  for  our 
stomachs. 

And.  now,  my  Lord,  with  regard  to  figures 
—to  the  question  "Will  it  pay?"  For 
unless  it  will  pay,  it  will  be  of  no  possible 
use.  It  can  prove  nothing  practical  of  a 
new  kind,  because  every  single  proposition 
herein  htm  been  in  actual  praotioe  in  other 
forms,  thdugh  as  yet  uncombined  to  produce 
this  result.  Will  it  pay,  my  Lord  .>*  I  think 
it  will.    Twenty  horse  engine  power  and  all. 

Take  the  apartments  all  round  at  150/ 
each,  say  1000  In  number,  that  will  be 
150,000/. 

Interest,  at  7i  per  cent,  per 

annum 11,250/. 

These  apartments,  with  fur- 
niture, fire,  warm  air, 
gas,  water,  &c.,  would 
be  cheap  at  7s.  per 
week,  or  18/.  per  an- 
num.   Annual  revenue    18,000/. 

Expenses  and  profit 6,750/. 

Nothing  taken  for  use  of  baths. 

If  you  work  not  for  profit,  but  for  invest- 
ment, then  the  profit  will  pay  Mr.  Chaplfai's 
constituents  for  the  use  of  their  railway. 

Now,  my  Lord,  will  you  go  mto  the  cal- 
culation in  cross  exambiation,  or  procure 
Mr.  Chadwick  to  do  it,  giving  him  as  a 
consideration  a  earU  bhnekB  as  to  the  drains 
of  tiie  establishment  and  the  disposal  of  the 
debris  ? 

That  done,  my  Lord,  will  yon  go  into  the 
calculation  of  the  physical  and  mental 
results  to  the  indwellers  ?  I  must  dwell  a 
short  time  longer  on  them.  Meanwhile, 
will  yon  hint  to  Lord  John  Russell  to  forego 
the  window-tax  in  sneh  buildings  as  these  ? 

It  is  very  important  that  this  question  should 
be  carefully  examined ;  for  the  working  peo- 
ple, thoroughly  alive  to  the  evils  of  tiieir 
^yiaring  reut-charges,  are  in  complete  igno- 
nudce  as  how  best  to  remedy,  them.  Tliere 
never  was  any  more  mischievous  ftdlscy  for 
their  interest  than  the  Building  Societies,  as 
appUed  to  workmen  indiscriminately.  By 
dint  of  weekly  payments  a  man  beeomes  in 
time  the  owner  of  a  costly,  badly  constructed 
house— costly  as  compared  with  its  value ; 
and  he  is  compelled  to  reside  in  one  spot, 
whether  his  work  may  happen  to  be  near  or 
distant,  and  he  is  altogether  precluded  frt>m 
removing  to  any  other  locality,  unlev  he 
can  sell  or  kt  his  house»  which  would  oom«* 
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monly  be  at:  a  disatWanta^.  There  can  be 
no  surer  method  of  making  working  men 
dependent  than  by  making  themselves  the 
owners  of  small  fixed  properties,  whether  in 
a  house  or  a  patch  of  land.  Thus  they  pre- 
clude themselres  from  taking  advantage  of 
favourable  changes  in  new  localities.  Of 
course,  particular  workmen,  identified  with 
particular  establithments,  are  less  subject  t3 
these  considerations.  They  can  calculate 
chances  equally  with  their  employers. 

The  advantages  that  would  accrue  to  a 
body  of  workpeople,  Uviog  in  such  a  domi- 
cile as  I  have  described,  can  scarcely  be  over- 
rated. Supposing  them  well-paid  workmen 
with  abundant  means  for  decent  clothing 
and  healthy  food,  after  paying  their  rent, 
they  would  really  be  better  off  than  many  of 
those  that  are  called  the  middle  classes. 
It  is  difficult  to  define  what  is  meant  by 
middle  class,  unless  we  include  all  those  who 
work  with  their  heads  and  not  with  their 
hands,  and  the  upper  class  as  those  who  do 
no  work  at  all.  Many  of  these  middle 
classes  live  in  miserable  houses,  badly 
warmed,  drained,  lighted,  and  ventilated, 
and  work  hard  themselves  at  domestic  econo- 
mising, or  keep  a  "  Marchioness"  as  a  kind 
of  white  slave.  But  in  our  proposed  dwell- 
ing a  nobleman  might  live  on  an  emergency 
without  having  his  tastes  offended,  and  cer- 
tainly with  more  comfort  than  in  many  of 
our  officers'  barracks.  There  would  be 
privacy  or  society  at  pleasure,  as  they  might 
be  solitarily  or  gregariously  disposed.  There 
would  be  warmth,  and  every  means  of  ob- 
taining well-cooked  food.  Baths  at  pleasure, 
warm  or  cold.  A  coffee-room  with  news- 
papers ;  a  library  with  books ;  covered 
galleries  to  walk  in  in  bad  weather,  and 
access  at  all  hours  by  day  or  night  There 
would  be  absolutely  no  drudgery  whatever 
for  the  women,  no  wet  clothes  to  be  drying 
at  their  husband's  return,  no  water  to  carry 
up  stairs,  and  no  quarrelling  at  a  common 
pump  to  obtain  it,  no  descent  with  ashes  or 
slops,  no  anxiety  about  their  children  when 
going  out.  If  it  be  objected  that  quarrels 
would  ensue  by  means  of  the  large  number 
of  lodgers,  the  answer  is  simple.  Consider 
the  galleries  as  streets.  Let  any  one  imagine 
the  ease  of  mind  it  must  be  to  a  father  and 
mother  to  have  an  infant-school  and  chil- 
dren's school  under  the  same  roof,  and  at 
an  expense  almost  nominal,  and  a  library  of 
books  for  their  growing-up  boys  and  girls, 
together  with  the  influence  of  general  good 
habits  all  around  them. 

Beyond  this,  so  huge  a  body  would  have 
it  in  their  power  to  command  the  services  of 
the  most  efficient  lecturers  in  every  branch 
of  art  or  science  they  might  choose.  Teachers 
for  the  schools,  cooks  for  the  kitchen,  en- 


gineers for  the  water,  baths,  gas,  warming, 
Sec,  and  gardeners  for  the  greenhouse, 
washerwomen,  librarians,  writers — ^and  all 
would  probably  be  found  amongst  the  in- 
mates, each  one  finding  out  his  or  her 
several  aptitudes.  Concerts  would  infal- 
libly  spring  up,  and  dances  follow.  There 
seems  no  reason  why  religious  teachers  also 
should  not  attend. 

There  is  another  point  of  essential  im- 
portance also.  The  establishment  could 
maintain  its  own  physician.  The  importance  ^ 
of  this  can  scarcely  be  overrated.  The  whole 
time  of  a  skilful  man  could  be  given  to  a 
body  of  people  whose  constitutions  he  would 
study  as  a  gardener  does  his  plants,  and  to 
whom  he  conld  continually  suggest  improve- 
ments in  habits  and  customs.  A  far  better 
salary  could  be  paid  to  a  man  of  high  at- 
tainments by  a  regular  body  than  is  paid  by 
those  who  get  up  lectures  on  speculation. 
They  would  probably  be  best  paid  on  the 
sound  principle  developed  by  the  Tartar 
dynasty  of  China,  payment  lessening  as  dis- 
ease increases.  And  such  an  arrangement 
would  in  other  ways  be  economic  to  the 
public.  Hospitals  and  asylums  would  be 
less  in  demand  in  proportion  as  such  estab- 
lishments, increased.  In  case  of  illness  in 
individuals,  abundant  nursing  help  would  be 
found  without  expense,  in  distress.llt  Is 
the  existing  inefficiency  of  the  present  mode 
of  housing  that  imperatively  demands  hospi- 
tals, and  asylums,  and  lying-in  establiBh- 
ments. 

If  the  economical  advantages  be  such  at 
are  pointed  out,  and  it  will  be  difficult  to 
show  any  fallacy,  the  probability  is  that  such 
buildings  would  increase.  The  middle  classes 
would  certainly  unitate  them,  and  so  would 
many  of  the  upper  classes,  who  in  their 
clubs  show  rather  what  they  desire  than 
what  they  attain.  With  such  modes  of 
living,  universal  education  would  come 
about  almost  naturally,  and  with  little  need 
of  government  exertion. 

To  this  mode  of  living  the  middle  classes 
will  be  forced  by  a  change  now  gradually 
taking  place  in  the  circumstances  of  society. 
I  allude  to  domestic  service.  Every  one 
exclaims  "  how  bad  the  servants  are  becom- 
ing I"  This  is  not  the  fact.  The  servants, 
as  human  b^gs,  are  really  rising  in  the 
scale  of  creation,  and  find  drudgery  irksome, 
having  an  instinctive  perception  that  drud- 
gery is  not  really  essential.  Domestic  ser- 
vice is  irksome  even  with  kind  employers. 
Grown  people  do  not  like  to  have  to  ask 
leave  to  go  out,  having  hired  out  their 
whole  time,  night  and  day.  They  also  have 
their  desire  for  domestic  and  family  conver- 
sation, and  by  our  present  arrangements  tbii 
cannot  be  managed.     A  famUy  does  not 
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employ  another  ^hole  family.  But  were 
many  familiea  conjoined  under  one  roof,  they 
might  employ  other  families.  Domestic 
senrants  will  grow  less  and  less  disposed  to 
enter  the  house  of  the  stranger,  and  abandon 
brother  and  siaterhood,  as  time  runs  on,  and 
the  abode  of  the  workman  becomes  the  home 
of  comfort ;  and  this  will  nniversally  nrge  on 
medianical  and  chemical  improvement  in 
every  branch  of  domestie  life,  so  that  it  will 
only  be  eawntia]  to  have  a  servant  for  two 
or  three  boors  per  day,  instead  of  being 
utterly  dependent  on  you.  Already  they 
begin  to  insist  on  ''sky-blue  coats  and 
scarlet  breeches  being  considered  in  their 
wagea.''  The  philosophy  of  the  matter  is, 
that  an  human  beings  have  their  tendencies 
and  aptitudes  to  serve  one  another  in  difier- 
eat  modea,  but  the  service  can  only  be 
eheerfnlly  performed  when  it  is  not  mixed 
up  with  a  quantity  of  distasteful  drudgery. 

Who  aludl  try  first  this  great  experiment, 
my  Lord  ?  Shall  it  be  yourself,  a  heredi- 
tavy  ariatocrat,  or  an  iron  king  of  Wales, 
where  alate  and  iron  exist  together?  or  a 
cotton  lord  of  Manchester  ?  or  some  separate 
cBgardiy  of  the  Great  Railway  Confedera- 
tioo  ?  or  than  it  be  some  squatting  Jonathan 
fmnt  the  *' far  west,'*  taking  note  of  the 
"  lahonr  privileges  **  of  Ireland  on  his  jour- 
ney firam  Galway  to  Dublin,  now  the  new 
*'  highway  to  America,"  and  thinking  how 
itwffl  do  to  bring  his  own  cotton  to  his  own 
mill  on  the  sotxrces  of  the  Shannon,  and 
there  work  it  up  by  the  '*  Almighty  splen- 
did fingers  of  that  crowdy  raising  of  Celtic 
girla?''  Rouse  yourself,  my  Lord.  Do 
not  rnflfer  that  ambitious  *'  model  republic  " 
to  «>  ahead  In  everythhig.  Keep  your  pride 
of  pkaoe.  Lord  Teignmouth  teaches  in  the 
Ragged  Schools.  Set  yon  up  your  school 
amid  the  well*clad  working  classes— to  be 
better  housed  and  taught  by  the  result  of 
your  skill  and  enezgy. 

I  am,  my  Lord, 
With  much  inclination  to  respect  you, 

CodMOfl. 


BARON  VON     RATHBN's    C0MPBBS8BD-AUI 
LOCOMOTIYB. 

Sir, — ^Toa  were,  some  time  since,  good 
enough  to  admit  some  observations  of 
mine  on  compressed-air  locomotion,  and 
in  particular  upon  Baron  von  Rathen's 
system,  of  which  you  made  some  further 
mention  in  your  Number  for  June  12, 
1847.  It  may,  therefore,  interest  your 
readters  to  know  that  the  experimental 
eorapressed  -  air  earriage  for  common 
roads  there  referred  to  b  now  completed, 
and  iHtuit  many  of  the  points  upon  which 


I  ventured  to  form  an  opinion  have  been 
determined  by  experiment.  The  reser- 
voir of  this,  carriage  has  a  capacity  of 
75  cubic  feet,  and  I  have  seen  it  charged 
with  air  of  50  and  60  atmospheric  pres- 
sures by  a  six- horse  power  engine  with- 
out any  straining  or  manifestation  of 
heat,  and  it  has  remained  charged  up  to 
25  or  30  atmospheres  for  two  or  three 
days  without  any  perceptible  leakage. 
I  have  seen  the  air  thus  compressed  to 
30  and  40  atmospheres  admitted  by 
means  of  the  moderator  at  a  constant 
pressure  into  the  cylinders,  and  there 
worked  expansively.  When  used  at  two 
atmospheres,  i. «.,  with  an  effeciive  force 
of  15lbs.  on  the  square  inch,  it  caused 
the  wheels  (the  carriage  being  propped 
up)  to  make  60  revolutions  in  a  minute ; 
when  used  at  three  atmospheres  the 
wheels  made  120  revolutions.  The  re- 
frigeration of  the  air  when  expanding 
from  the  reservoir  into  the  moderator 
was  also  materially  lessened  by  the  means 
before  mentioned,  although  the  carriage 
was  stationary. 

Indeed,  these  facts  may  now  be  con- 
sidered as  proved,  viz. :  That  air  may  be 
compressed  to  almost  any  extent,  without 
deleterious  heating  or  straining  of  ma- 
chinery. That  it  may  be  retained  in  such 
a  state  of  compression  without  danger 
from  rupture  or  leakage  for  a  consider- 
able time,  and  that  it  may  then  be  used 
at  a  consUnt  pressure  (which  may  be 
varied  at  will)  without,loss  from  refrige- 
ration. 

Other  problems  necessary  to  be  re- 
solved, and  the  details  of  experiments, 
eannot,  of  course,  be  entered  upon  until 
the  carriage  has  made  some  successful 
attempts  at  self-motion,,  which  it  is  ex- 
pectea  to  do  very  shortly.  I  shall  then, 
perhaps,  with  your  permission,  trouble 
you  with  some  further  remarks.    The 

§  resent  carriage  is  not,  I  believe,  consi- 
ered  by  any  means  a  specimen  of  a 
common-road  locomotive,  but  merely  as 
practically  illustrative  of  the  feasibility 
of  compressed-air  locomotion.  I  am 
told,  indeed,  that  it  is  not  the  Baron  von 
Rathen*s  intention  ultimately  to  drive,  by 
reciprocating  cylinder  engines  at  aU,  but 
by  a  rotary  engine  of  his  own  invention  j 
which  I  find  is  also,  as  well  as  the  car- 
riage at  present  being  constructed  at  the 
College  for  Civil  Engineers,  Putney. 
I  am,  Sir,  yours,  &c., 
ar. 
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PRISON,  PENTONVILLE. 

(Concladed  ttom  p.  SO.) 


WamUf^, 
The  system  of  warming  adopted  at  Pen- 
tonyille  is  that  of  the  circulation  of  water 
in  iron  pipes,  with  which  the  pnbUc  are 
already  ftuniliar.  In  a  former  Report  the 
Sorveyor-General  explained  the  details  of  a 

Kg. 


regalator  so  contriTed  as  to  allow  a  prisoner 
to  admit  warm  air  from  the  main,  flue  or 
cold  air  from  die  corridor,  and  recommended 
its  general  adoption  in  all  new  prisons. 
"  By  maintaining  a  degree  of  heat  in  th« 
main  flues,  calculated  to  produce  the  maxi«>- 
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mum  effect  required,  a  prisoner  would  then 
have  the  power  of  keeping  his  cell  at  any 
temperature  between  that  limit  and  the  tem- 
perature of  the  corridor,  which  can  be  so 
regulated  as  to  produce  a  minimum  effect. 
About  5^  or  6o  will  be  found  a  sufficient 
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range  to  embrace  all  the  special  cases  which 
have  been  referred  to ;  and  it  is  only  in  such 
cases  that  any  alteration  in  the  original  ad- 
justment will  be  found  necessary,  during 
the  day."  On  this  subject  the  present  Report 
contains  the  following  additional  remarks : 


THE  MODEL  PRISON  SYSTEM  OF  VENTILATION  AND  WARMING. 


63 


There  appears  reason  to  doubt  whether  an 
eqnallj  high  temperature  during  the  night 
is  either  essential  or  advantageous.  This, 
howerer,  is  purely  a  medical  question  ;  but 

Fig. 


there  is  no  difficulty  in  providing  the  means 
of  lowering  the  temperature  generally,  and 
in  a  Tery  short  space  of  time,  should  it  be 
considered  conduciye  to  health. 


S^.. 


One  mode  of  effecting  it  would  be  by 
freely  introducing  cold  fresh  air  into  the 
corridors,  and  **  shutting  off**  the  warm  air 
from  thti  mdn  floes  by  the  regulator,  which 


should  be  in  such  case  fixed  by  the  officers 
at  locking-up  time,  so  as  not  to  be  at  the 
control  of  a  prisoner. 
The  same  object  might  be  effected  by 


C4 


THE    GREfHAM   PROFESSORSHIPS. 


admitting  cold  fresh  air  in  several  places  into 
the  main  flues,  at  the  same  time  drawing  off 
the  hot  water  from  the  pipes,  and  filling 
them  with  cold  water. 

The  former  plan  would  be  the  most  eco- 
nomical in  fuel,  as  the  heat  would  accumu- 
kte  during  the  night  in  the  main  flues,  ready 
to  be  applied  in  the  morning.  The  only 
inconrenienoe  would  be,  that  the  officers  on 
duty  might  feel  it  cold. 

If  the  temperature  be  lowered  by  the 
second  plan  of  admitting  fresh  air  into  the 
main  flues,  any  loss  of  heat  during  the  night 
would  require  to  be  made  up  by  an  increased 
quantity  of  fuel  in  the  mommg. 

On  these  grounds,  and  also  that  the  former 
plan  would  act  more  immediately  and  more 
certainly,  I  am  disposed  to  recommend  that 
regulators  be  brought  into  general  use. 

Openings  into  the  main  flues  will  still, 
however,  be  of  advantage  in  lessening  the 
friction,  and  thus  increasing  the  facility  of 
ventilating  during  the  summer, 

I  explained  in  my  former  Report  that,  as  a 


means  of  admitting  air  into  a  cell  directly 
from  the  exterior,  a  square  of  the  window 
might  be  glazed,  so  as  to  leave  an  opening 
without  affording  facilities  for  communication, 
between  adjoining  cells.  For  prisons  already 
built  this  will  be  a  convenient  method ;  but 
in  new  prisons  it  would  be  preferable  to 
construct  a  small  flue  in  the  external  wall,* 
as  shown  in  fig.  8.     (see  ante,  p.  62.) 

Additional  means  for  ventilating  a  cell 
during  the  summer  months  may  be  obtained 
by  fixing  a  second  grating  in  the  Ibnl-air 
flue  near  to  the  ceilfaig.  A  wooden  frame 
and  slide  should  be  fix^  over  this  grating, 
so  that  it  may  be  used  or  not,  according  to 
circumstances.    (See  fig.  8.) 

Fig.  1  (omitted  in  our  last)  is  a  sectional 
elevation  of  the  building.  A  is  the  chamber 
for  the  warming  apparatus;  A',  cold-air 
flue ;  B,  the  corridor;  CS  the  cells;  F  F, 
foul-air  flues ;  M  F,  main  foul-air  flue ;  S, 
smoke  flue ;  F  S,  foul-air  shaft ;  T  F,  shows 
where  to  the  left  hand  is  placed  a  fire-place 
for  summer  ventilation. 
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Amongst  the  endowments  for  the  pur- 
poses of  education,  how  very  few  can 
be  quoted  where  the  original  intentions 
of  the  founder  have  not  been  perverted! 
It  would,  however,  be  difllcult  to  find  a 
parallel  to  Greabam  College. 

Sir  Thomas  Gresham  had  received  a 
Uberal  education.  Unlike  the  great 
mass  of  our  modem  "  merchants,  be 
had  gone  through  the  curriculum  of  the 
University  of  Cambridge.  This,  too, 
was  in  an  age  when  young  men  repaired 
to  the  University  witii  a  desire  to  learn, 
instead  of  (as  is  too  often  the  case  now) 
to  "  while  away"  in  frivolity  and  dissi- 
pation, the  years  of  life  for  which,  ac- 
cording to  modern  usage,  no  employment 
can  be  found.  He  had  acquired  a  real 
knowledge  of  the  learning  of  his  time ; 
and  feeling  the  impNortance  of  that  learn- 
ing, he  with  princely  magnificence 
made  provision  for  its  coming  within 
the  reach  of  the  London  dtiien.  Men 
highly  distinguished  in  literature  and 
science  were  amongst  its  earlier  profes- 
sors ;  and  the  college  became,  in  fact,  the 
great  focus  of  all  metropolitan  learning. 

Subsequently,  however,  to  the  close 
of  the  sixteenth  century,  it  has  for  all 
scientific  and  literarv  purposes  vanished 
from  the  face  of  the  earth  I  Were 
another  Ward  to  write  a  History  of  the 
College  and  the  Lives  of  its  Professors, 
how  many  pages  could  be  added  to  that 


which  the  first  Ward  wrote  more  than 
a  century  ago?  He  may,  indeed,  by 
consulting  l£e  dusty  archives  of  the 
Mercers'  C!ompany  he  able  possibly  to  fill 
half  a  page  or  so  with  entries  respecting 
appointments  to  the  several  Professor- 
ships-; and  probably  too,  he  might  be 
able  to  find  some  autograph  signatures 
of  those  fortunate  personages,  on  the 
receipt  of  their  salaries.  But  how  many, 
on  the  other  hand,  could  we  find  in  that 
list,  whose  names  are  inscribed  on  Eng- 
land's roll  of  learned  men?  View^, 
therefore^  even  as  a  sinecure  appendage 
to  the  income  of  the  laborious  man  of 
intellect,  this  trust  has  been  grossly 
abused;  but.  how  much  more  abused  in 
its  havinfi"  been  left  unproductive  of  the 
exalting  lieneflts  which  its  founder  in- 
tended to  confer  on  his  fellow  citizens  1 

The  attempt  to  complv  lUerally  with 
the  instructions  contained  m  the  founder's 
will  was  probably  one  of  the  causes  of 
the  decline  of  this  College.  Our  Uni- 
versities, though  slow  enough  to  be 
moved  by  the  influence  of  circumstances, 
have  been  compeUed  so  fax  to  forego  the 
literal  adherence  to  the  mere  terms  of 
their  charters,  as  the  increasing  intelli- 
gence and  increasing  requirements  of  the 
country  rendered  necessary.  The  Gre- 
sham alone  has  stood  still— or  rather,  has 

*  Flaet  of  thit  deeeripUon  have  been  made  in  the 
military  prisons  bnOt  within  the  last  Urw  jwn. 
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retrograded :  for  whilst  it  has  adopted 
none  of  the  improvements  which  have 
lesnlted  from  subsequent  experience  in 
tuition,  it  does  not  even  fulfil  to  the  let- 
ter the  prescribed  rules  laid  down  for 
its  government.  If,  therefore,  its  trus- 
tees fidl  back  upon  the  literal  construc- 
tion of  the  will,  let  them  be  judged  even 
bj  that,  and  they  will  be  found  wanting. 
^eir  authoritj,  therefore,  lapses  to  the 
Crown  which  gave  the  charter;  and  it 
letts  with  the  Crown  to  modify  it  so  as  to 
bee<mie  consonant  to  the  wants  of  the 
times.  They  cannot  escape  from  this 
dilemma :  but,  except  it  were  taken  up 
by  the  Government  itself,  it  would  in- 
volve a  chancery  suit,  which,  might,  end 
m  the  absorption  of  the  entire  property 
by  the  lawyers.  This,  however,  would 
be  cutdng  off  Gresham's  head  to  cure 
Gresham's  head-ache. 

A  parliamentary    commission,    or   a 
loyil  commission,  or  any  system  of  in- 

J[uiry  into  the  management  of  this  Col- 
ege  is  impossible,  whilst  the  Premier 
represents  the  Corporation  of  London 
in  the  House  of  Commons.  If  even 
the  Sanatary  Commission  cannot  pene- 
trate within  the  city  boundaries,  when 
the  health  of  our  Great  Babylon  is 
at  stake,  it  would  be  preposterous  to 
hope  that  so  unimportant  a  thing  as  a 
Knowledge  Commission  should  dare  to 
invade  that  sacred  territory.  Were  any 
nnlocky  Commissioners  so  rash,  they 
would  (in  a  metaphorical  sense  at  least,) 
be  captured  by  the  Lord  Mayor's  officers, 
put  into  the  pillory  and  pelted  by  the 
"  London  Prentices,"  ana  finally  depo- 
sited in  the  strong-house  in  St.  George's 
l^lds,  which  stands  as  the  modernised 
representative  of  the  antique  Bedlam. 

We  speak  of  the  present:  but  '*the 
flood  days  are  coming."  Corporate  in- 
fluence will  not  prevail  even  to  save  the 
dty  of  London  from  a  searching  inves- 
tigation into  the  dispensation  of  iu  trusts, 
and  a  sweeping  reform  of  its  thousand 
aboaes.  Nor  is  the  time  so  remote  as 
thecitv-conservatives  may  imagine,  even 
thdngh  the  meanest  devices  in  which  the 
most  doubtful  traders  are  such  adepts, 
ahoald  be  (as  we  fear  they  will  be)  adopt- 
ed for  the  defence  of  their  time- dis- 
honoured system.  Whatever  may  be 
the  opinion  of  the  citizen,  it  is  the  opi-  ' 
nion  of  the  honest  EngHshman,  that, 
a  irusi  is  not  a  mere  perquisite.  If, 
however,  the  Gresham  trustees  are  not 


so  intoxicated  with  their  *'  perquisites,'' 
as  to  fondly  imagine  them  perpetual,  we 
trust  they'  will  make  some  attempt  to 
ward  off  public  denunciation  by  reforms 
emanating  from  amongst  themselves. 
Where  would  our  two  ancient  Univer- 
sities have  been  now,  had  their  "caputs" 
indulged  in  the  same  fancied  immunity 
from  public  opinion  ?  We  anticipate  the 
answer.  "  That  the  Universities  and  tlie 
Gresham  Trustees  have  alike  consulted 
their  interests  in  the  different  steps  they 
have  taken  :  it  being  the  interest  of  the 
Universities  to  get  as  many  men  as  pos- 
sible on  the  >  boards,'  since  education 
is  the  trade  of  those  places;  and  it 
being  the  interest  of  the  Gresham  Trus- 
tees to  keep  possession  of  the  funds  of 
the  endowment  in  aid  of  that  great  prin- 
ciple of  London  corporation,  conviviality, 
and  influence.'* 

Whatever  truth  there  may  be  in  the 
former  part  of  this  opinion,  the  latter 
part  is  certainly  an  error.  It  is  an  opinion 
founded  on  very  short-sighted  policy, 
even  viewed  as  interested  policy;  but 
merchants  are  more  conversant  with  the 
values  of  stocks  and  mercantile  wares, 
than  they  are  with  wtan  as  a  social  and 
intellectual  creature.  Had  anv  one 
of  Gresham's  trustees  been  gifted  with 
Gresham's  prescience,  he  would  have 
foreseen  the  infinite  advantage  of  keeping 
up  and  extending  the  influence  and  use- 
fulness of  this  College,  even  as  regards 
its  pecuniary  results.  This  College 
might  have  been  the  focus,  the  great 
leading  exemplar  of  a  London  University 
— far  more  efficient  than  the  '<  concern  * 
which  now  bears  that  name,  can  ever  by 
any  possibility  become. 

But  its  chance  is  not  even  yet  wholly 
past.  It  may  regain  the  position  it  has 
well-nigh  thrown  away ;  and  may,  with 
prudence  and  foresight,  still  take  the 
metropolitan  position  that  would  have 
delighted  the  merchant  prince,  and  have 
secured  the  approbation  of  even  his  jea- 
lous queen.  The  Gresham  College  may 
yet,  if  its  trustees  only  exercise  the  nru- 
dence  in  their  official  positions  wnich 
they  do  in  their  own  counting  houses, 
become  the  powerful  leader  of  metropo- 
litan intellect  and  learning,  and  in  an 
eminent  degree  the  representative  of  Eng- 
land in  all  that  relates  to  the  development 
of  science  and  literature.  It  majr  become 
the  real  nucleus  of  English  mind — the 
kernel  of  English  knowledge. 
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"But  Aoirf "  exclaims  the  corpora- 
tionist,  as  he  reads  our  pages  over  his 
choice  glass  of  wine  after  his  six  o'clock 
dinner.  Well,  read  on,  and  you  shall 
know,  good  conservative  friend  I 

The  recent  efforts  to  establish  colleges 
in  London  have  arisen  from  a  strong 
feeling  of  their  necessity ;  and  they  have 
arisen  amongst  men,  too,  of  your  own 
class,  who  happened  to  be  a  few  degrees 
farther  on  the  road  towards  enlighten- 
ment than  yourselves.  They  knew  thai 
it  was  useless  in  the  first  place  to  seek 
your  CO' operation ;  they  knew  also  that 
it  was  useless  to  plead  with  your  and 
their  own  class,  if  pecuniary  advantages 
were  left  out  of  the  question ;  and  they 
knew,  slill  further,  that  without  the  aid 
of  some  talkative  members  of  Parliament 
who  could  be  identified  with  their  move- 
ments, it  would  be  impossible  for  th^ir 
colleges  to  gain  any  standing  in  public 
estimation.  They  took  their  measures 
accordingly,  like  shrewd  men  of  the 
world — organized  a  body,  put  a  heap  of 
hewn  stone  in  Gower-street,  and  called 
it  the  "London  University."  Still  rou 
nu)ved  not,  beyond  putting  together  a 
corresponding  heap  of  stones  m  Cole- 
man-street,  after  the  destruction  of 
your  Royal  Exchange.  The  Clmrch,  how- 
ever, took  the  alarm ;  and  she  built  up 
another  heap  (not  of  stones,  but  of  bricks 
with  stone  faces)  as  an  eastern  buttress 
to  Somerset  House,  and  called  the  thing 
"  King's  College,  London." 

This  did  not~--does  not  alarm  you. 
Nevertheless,  you  might  even  now  reform 
your  abuses,  and  by  a  proper  employ- 
ment of  your  powers  and  your  funds, 
render  Gresham  College  more  dignified 
and  more  useful,  too,  than  either  of  these 
new  colleges,  combined  with  all  the  joint- 
stock  schools  which  are  connected  with 
them  under  the  name  of  London  Univer- 
sity. You  have  antiquity,  pristi^e^  and 
ample  funds  in  your  favour ;  all  of  which 
are  essential  elements  in  an  Englishman's 
notions  of  social  and  corporate  greatness. 
If  you  could  only  bring  yourselves  to  act 
in  a  large  and  liberal  spirit,  all  the  others 
would  be  glad  to  shelter  themselves  under 
your  wing,  and  Gresham  College  would 
again  become  what  Gresham  College  has 
been — the  centre  of  the  intellect  of  the 
metropolis.  It  will,  soon,  however,  be 
too  late  to  regain  your  position;  and 
then,  only  think  how  the  reforming 
spirit  of  the  age  may  deal  with  your 
"  precious  perquisites  ] " 


THE   GRBSHAM   PBOFESSORSHIPS. 


But  science  and  literature  you  consider 
to  be  "no  business  of  yours ; "  whilst  we 
consider  that  the  custody  of  the  College 
renders  it  your  business  both  in  law  and 
in  honour.  If  science  be  not  your  busi- 
ness, why  do  you  accept  its  trust  and 
appropriate  its  funds  ?  We  admit  that 
you  know  little  of  its  value,  except  in 
connection  with  the  money  you  divert, 
from  its  cultivation  and  diflPusion ;  but  if 
learning  be  really  only  useless  trifling  In 
your  honest  belief,  why  do  you  not  legal* 
ize  your  system  of  spoliation  by  an  act 
of  Parliament  to  protect  you?  Let  the 
Corporation  of  London  (if  it  dares  to 
avow  its  principle  of  action)  at  onpe  pro* 
claim,  by  an  application  to  Parliament 
through  its  representative- premier,  that 
money  left  for  tne  cultivation  of  letters  is 
more  patriotically  expended  when  sp^nt 
upon  ripe  venison  and  green  turtle.  The 
affirmative  of  the  question  would,  no 
doubt,  obtain  a  greater  number  .of  suf- 
frages in  the  House  than  Mr.  Hume's 
proposition  for  electoral  reform  was  so 
fortunate  as  to  obtain !  Do  not,  at  any 
rate,  hold  up  your  toy-building  in  Gres- 
ham-street,  and  its  "  wall-lectures,"  as  a 
fulfilment  of  your  trust;  for  you  only 
add  insult  to  insincerity,  in  pretending  to 
think  the  public  can  feel  otnerwise  than 
disgusted  with  such  an  argument. 

But  we  must  proceed  to  consider  tbe 
particulars  involved  in  a  reform  of  the 
management  of  Gresham  College. 

The  manner  of  teaching  by  lecture 
was  the  universal  practice,  as  regarded 
everything  beyond  mere  rudimental 
learning,  during  the  middle  ages,  and 
down  to  a  much  later  period  than  that  of 
Sir  Thomas  Gresham.  The  professorial 
system  haa,  however,  been  so  greatly 
modified  in  our  own  universities  and 
public  institutions,  that  it  can  hardly  be 
said  now  to  form  any  marked  feature 
in  our  educational  system.  In  earlier 
times  none  attended  a  imiversity  who  did 
not  go  there  to  study — to  learn — and  to 
learn  in  the  best  way  they  could.  Books 
were  scarce  and  costly  in  Gresham's 
time  ;  and  few  even  of  those  were  writ- 
ten by  men  who  were  fully  roasters  of 
their  respective  subjects.  No  means 
then  existed  but  oral  preelections  for  the 
•  general  communication  of  knowledge; 
and  to  eflTect  this  was  the  business  and 
the  duty  of  the  professor.  As  good 
books  on  the  several  sciences  (esnecially 
their  elements)  began  to  appear,  tne  pro- 
fessional system  began  to  decline :  for 
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young  men  found  it  was  easier  to  gain 
their  knowledge  from  their  books  deli* 
berately,  than  to  trust  to  their  aeizmg 
the  reasonings  of  the  professor  in  all  their 
force.  Hence  the  professor  was  obliged 
to  sink  himself  partly  into  the  tutor. 
In  both  our  aniyersities,  too,  the  main 
business  of  the  college  tutor  is  to  stand 
M  locv  parentis  to  the  under-graduate — 
to  expound  in  a  general  and  sketchy  way 
the  subjects  which  it  is  requisite  for  his 
pupils  to  read—and  to  examine  them  at 
staled  times  (onoe  a  term)  as  to  the  pro- 
ficiency they  naye  made.  He  gives,  how- 
ever no  explanation  of  the  difficulties 
which  the  student  may  encounter ;  but 
merely  tells  htm  what  books  to  read, 
and  leares  him  to  comprehend  them  as 
he  can.  Left  thus  to  himself,  the  under- 
graduate has  been  compelled  to  seek  as- 
sistance from  others  piore  advanced  than 
himself  in  understanding  his  books ;  and 
this  has  given  rise  to  a  large  and  most 
useful  body  of  men  resident  in  both  uni- 
versities, tmown  by  the  name  of  private 
tutors. ,  It  is  by  txiem  in  reality  that  the 
educational  business  of  the  universities 
u  carried  on ;  and  without  their  aid,  the 
numbers  on  the  boards  would  be  annually 
decimated,  till  at  last  the  college  halls 
would  form  is  desolate  an  exhibition  as 
the  Gresbam  lecture-room.  The  e»- 
dotped  professorships^  however,  are  still 
kept  UD  in  both  universities,  although 
with  wnat  of  public  benefit  no  one  has 
ever  been  able  to  tell  us.  Attendance 
oo  them  is  not  compulsory ;  except,  in^ 
deed,  that  the  bishops  have  now  adopted 
as  a  <«  compulsory  '*  rule  the  production 
of  a  certincate  nrom  the  Professors  of 
Divinity  in  both,  that  the  candidate  for 
holy  orders  has  attended  his  lectures 
during  one  term  "voluntarily."  [Clothing 
18  to  be  gained  by  attending  them ;  and 
hence  generally  they  are  unattended. 
Occasionally,  indeed,  when  the  chairs 
are  filled  by  able  men  (which  is  not 
always  the  case,  even  )n  the  universities) 
nep  whose  educational  course  is  finished, 
smd  who  have  taken  tdeir  degrees,  may 
be  found  to  attend  the  jprofessorial  lec- 
tures. This,  we  conceive,  constitutes 
ihelr  great  recommendation ;  as  it  afibrds 
to  the  professor  a  most  important  oppor- 
tunity fbr  generalising  and  systematising 
the  crude  mass  of  knowledge  which  the 
under-graduate  had  heaped  together  in 
order  to  take  his  B.A.  degree — for  **  a 
cmde  mass  ''  must  the  knowledge  of 
erery  maD,  reading  his  subject  for  tho 
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first  time,  always  be.  The  professor  who 
makes  it  his  business  to  methodize  these 
masses  into  consistent  forms — to  point 
out  the  relations  and  bearings  of  the 
different  parts  of  this  mass — ^to  dwell 
upon  the  history  of  discoveries  in  the 
science,  especially  pointing  out  what  yet 
remains  to  be  done  in  it— to  explain  the 
subtle  philosophy  which  runs  through  and 
cements  together  all  its  parts — to  show 
the  applications  that  have  been  made  of 
science  to  the  comfort  and  happiness  of 
civilised  man,  viewed  both  mentally  and 
materially: — such  a  professor  would  be 
the  benefactor  of  his  age ;  for  this  is  the 
class  of  instruction  at  once  the  most  diffi- 
cult and  the  most  rare,  though  unhappily 
it  appears  to  be  in  our  day  the  least 
valued  class  of  all. 

It  is  upon  this  ground,  tl^en,  that  we 
would  earnestly  implore  the  Gresbam 
College  to  take  its  stand.  No  other  in- 
stitution in  London  has  the  means  to  do 
so,  but  the  Gresbam ;  and  the  trustees 
consenting  to  make  this  cosmopolitan 
use  of  their  powers,  they  would  perform 
a  part  so  graceful  and  so  patriotic  as  to 
earn  for  themselves  the  gratitude  of  the 
literary  and  scientific  world.  How  many 
hundreds  of  young  professional  men 
tl^ere  are  in  the  metropolis  at  the  present 
moment,  who  would  hail  with  delight  such 
an  appropriation  of  the  Gresbam  funds  1 

Our  view  thep  is,  that  the  Gresbam 
lectures  should  be  professorial  lectures 
still — not  tutorial  lectures.  So  far,  then, 
we  advocate  nothing  beyond  a  selection 
of  proper  men,  who  would  rather  look  to 
the  public  benefits  they  could  render  and 
to  the  reputation  attached  to  their  office, 
than  to  the  mere  emoluments  that  might 
accrue  from  their  appointments. 

The  time,  too,  of  delivering  these 
lectures  is  so  absurdly  chosen  in  relation 
to  our  social  habits,  as  to  render  them 
utterly  useless  to  almost  every  man  who 
is  likely  to  be  interested  in  them.  On 
the  first  institution  of  the  college,  the 
Latid  lectures  were  delivered  at  nine  and 
two,  and  the  English  at  ten  and  three ; 
but  now  the  tnoming  lectures  are  three 
hours  later,  and  the  evening  five:  the 
very  hours  whet),  as  regards  the  morn- 
ing, in  our  days,  the  merchant  roust  be 
upon  'change,  and  the  professional  man 
in  his  duties,  and  the  most  advanced 
student  in.  his  sahool ;  and  just  having 
dinner  in  the  evening.  All  society- 
meetings  are  held  in  the  evening  in  our 
time ;  as  that  is,  generally  speaking,  the 
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onlj  time  that  an  Englishman,  and  a 
Londoner  especially,  can  fairly  have  at 
his  disposal.  Those  society-meetings, 
too,  are  well  attended  by  those  who  take  in- 
terest in  them,  in  all  cases  where  the  pro- 
ceedings have  not  sunk  (as  in  some  of  the 
older  routine-ones)  into  a  mere  formaliljr, 
like  the  Gresbam  lectures.  Abolish, 
then,  the  morning  lecture,  and  give  in- 
creased encouragement  to  the  evening  one. 

The  custom  of  delivering  the  lecture 
first  in  Latin,  and  immediately  after  in 
English,  will  surely  be  admitted  by  the 
trustees  themselves  to  be  a  piece  of  gra- 
tuitous absurdity,  and  calculated  only  to 
throw  an  air  of  ridicule  oyer  the  stately 
process.  If,  in  accordance  with  the 
terms  of  the  founder's  bequest,  the  lec- 
ture must  be  read  in  Latin,  it  must  be 
remembered  that  Latin  was  in  his  time 
the  universal  language  of  the  learned 
world ;  and  this  having  almost  as  univer- 
sally ceased  to  be  the  case,  it  would  be 
perfectly  consonant  with  the  intentions 
of  the  founder,  if  the  mere  title  of  the 
lecture  were  given  in  Latin. 

It  is  the  common  understanding  in  all 
the  societies  (the  Royal,  for  instance, 
which  is  so  nearly  akin  to  the  Gresham 
in  its  original,  and  in  some  important 
parts  of  their  subsequent  histories)  to  call 
a  paper  **  read'*  when  its  title  has  been 
read  to  the  meeting.  The  public  would 
not  complain  of  the  change ;  and  were 
some  captious  objections  even  made  to  it, 
could  not  her  Majesty  in  Council  so  far 
modify  the  charier  of  the  college  as 
to  legalise  the  change  ?  Possibly, 
however,  some  of  the  sapient  trustees* 


*  In  order  that  the  qiembers  of  the  Gresham 
Committee  might  not  plead  ignorance  of  our  atric- 
turas,  -we  applied  to  the  Mercera'  Company  for  a 
list,  in  order  to  send  them  copies,  bui  U  was  rtfuud. 
We  have,  nevertheleas,  procured  one,  which  'we 
belieTe  to  be  correct,  and  hare  given  their  respective 
trades,  Ace,  as  they  have  chosen  to  designate  them- 
selves in  the  "Directory."  A  walk  past  their 
reaidencei  will  show  with  what  propriety  (accord- 
ing to  its  Engliih  tettM,  at  least)  the  term  '<  mer- 
chant" is  in  some  cases  applied: 

Rt.  Hon.  the  Lord  Mayor  (Alderman  Hooper.) 

Sir  Peter  Lanrie,  Knt.,  Parlc-square,  Regent's- 
park. 

Sir  Qeoi:ge  Carroll,  Knt.,  34,  Cavendish-square. 

COMHOKaRB. 

Iff.  J.  T.  Morris,  188,  Aldersgate-stieet,  Stationer 
and  Printer. 

Mr.  James  Lake,  S3,  Aldgate,  Woollen  Draper. 

Mr.  William  Lister,  78,  Basinghall-street,  Factor. 

Mr.  B.  Bower,  106,  Lower  Thames-street,  Orange 
Merchant 

Mr.  W.  A.  Peacock,  161.  BUhopsgate-street  With- 
out*  Bakar. 

Mr.  W.  Stephens,  78,  Blahopsgate-stieet  Within, 
Brandy  Merchant. 


may  have  .  heretofore  imagined  that 
imperfect  information  delivered  in  bar- 
bareus  Latin,  'Ms  more  learned"  than 
sounder  information  delivered  in  our 
own  vernacular  tongue.  It  would  be  bat 
in  keeping  with  what  they  think  now, 
when  they  wonder  over  a  common-place 
fragment  of  some  Roman  author,  which 
is  now  and  then  slipped  into  a  leader  in 
the  Times,  to  give  a  zest  to  the  imagi- 
nation of  the  un-latinized  reader,  or  to 
complete  with  the  first  words  that  present 
theinselves  to  the  writer's  mind,  a  phrase 
that  he  had  not  time  "  to  round  cm  into 
good  English.*'  Let,  however,  thb  ab- 
surdity hd  eliminated  from  the  Gresham 
lectures. 

We  have  already  said  that  we  would 
have  these  lectures  supplementary  to 
every  university,  hospital  or  college 
course  of  academic  and  professional 
studies.  This  would  interfere  with  the 
objects  and  interests  of  no  other  insti- 
.tution:  but  it  would  be  useful  to  the 
members,  the  professors,  lecturers,  and 
teachers  in  all  of  them.  An  improved 
and  consistent  mode  of  general  scientific 
teaching  might  be  educed  from  the  pro- 
fessors of  the  Gresham ;  and  we  are 
convinced,  as  we  said  last  week,  that  this 
College  would  "  gain  an  English,  and 
ultimately  a  European,  reputation,**  if 
only  it  were  managed  in  conformity  with 
the  '<  living  spirit"  rather  than  the  ''dead 
letter'*  of  the  Founder's  bequest.  Will  no 
motive  other  than  gold,  and  what  gold  can 
purchase,  inspire  the  enthusiasm  of  the 
masses  of  "London  clay*' that  regulate 
the  city  destinies  f  We  hope  that  they 
are  capable  of  a  higher  and  purer  ambi- 
tion than  the  world  gives  them  credit 
for :  and  we  would  at  least  hope — we 
would  eladly  say,  could  we  do  so,  believe 
— ^that  having  an  opportunity  so  favour- 
able for  refuting  popular  opinion,  they 
will  give  an  unquestionable  proof  that 
they  possess  higher  qualities  than  those 
of  the  miser  and  the  swine ! 

We  shall  continue  to  watch  the  pro- 
gress of  this  '*  election  ;**  and  we  beliere 
that  we  possess  the  means  of  watching  it 
efiectually.    We  shall  be  most  glad  if  we 

Mr.  T.  Dakin,  78,  King  William-street,  City,  Che- 
mist and  Druggist. 

Mr.  James  Hoppe,  5,  Bennett's  Hill  (boainess  not 
given.) 

Mr.  R.  L.  Jones,  40,  Little  Moorflelds  (boslneea 
not  giren.) 

These  are  the  men  who  are  privileged  to  deeide    - 
upon  the  JUneu  cf  a  Prof$$nr  of  Qeowtetrp  in 
Greiham  College !    Is  any  comment  neceiaaxy  f 
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em  report  fitvonrably  of  the  exercise  of 
the  "elective  franchise;*'  and  shall 
gladly  withdraw  oar  censures  for  the 
pttt,  if  the  trustees  only  show  some  sense 
of  deeeney  in  their  choice  of  the  new 
professor.  We  care  not  who  he  is,  so 
that  he  be  the  best  man  that  can  be 
jbund  to  come  forward — a  man  in  whom 
the  scientific  world  can  place  implicit 
eoniideooe ;  and,  at  the  same  time,  a 
maa  who  will  pledge  himself  to  carry 
ont  in  their  true  spirit  the  noble  designs 
of  the  merchant  prince  of  England. 
Such  m  man  may  shame  his  colleagues 
into  a  sense  of  their  duties,  or  teach  them 
the  grand  virtue  of  resiqnatiok.  Let 
all  the  professors  hb  made  to  feel  them- 
lelTes  as  before  Iks  worlds  and  they  will 
either  do  tneir  d^tir  and  sain  honours 
for  themselves,  or  tney  will  give  way  to 
others  more  ardent,  more  learned,  and 
more  high-minded  than  themselves. 

Above  all  things,  let  perpetuity,  and 
its  consequent  negligence  of  duty,  be 
stopped  at  onod  and  for  ever  in  respect 
of  thne  appointments.  Let  each  Gresham 
professorship  be  looked  to  as  a  golden 
opportunity  which  occurs  but  once  in  a 
life,  for  the  most  gifted  of  men  to  leave  a 
permanent  mark  of  his  existence  and  of 
nis  power  of  influencing  for  good,  the 
onward  course  of  the  intellecttud  human 
race  1  Let  him  be  taught  to  concentrate 
his  whole  force  upon  a  high  and  ho- 
nourable effi>rt  for  Immortal  honour  from 
his  species ;  and  that  such  an  opportunity 
if  ooee  thrown  away,  can  never  come  tp 
him  again  I  Then,  and  only  then,  will 
the  Gresham  become  worthy  of  Gresham 
and  of  London  I 


give  him  any  information  on  the  subject  he 
may  require.    Yours  respectfully,    J.  B. 
ManchMteTi  July  5, 1848. 


BLBOTEICAL  irACHINBS. 

Sir,— In  answer  to  an  iaqairy  in  jour 
lisC  M.g««iiii>  of  "  M.  G.  W.  Laarence," 
concerning  the  best  method  of  making  the 
cushions  for  the  new  plate  electrical  ma- 
chine of  my  invention,  mentioned  in  yonr 
last  vol.,  p.  515 ;  I  beg  to  lay,  the  materials  I 
Qied  were  these :  I  procured  some  good  horse 
hair  and  had  it  well  dried,  I  then  enclosed  it 
n  a  easing  of  silk  similar  in  shape  to  those 
used  in  other  plate  machines.  This  I  de- 
ddedly  prefer  to  dried  flannel,  as  suggested 
by  Mr.  **  L."  Both  methods  I  have  tried, 
and  the  former  I  must  say  is  far  superior  to 
the  latter. 

If  it  is  the  intention  of  Mr.  '*  L."  to 
construct  an  electrical  machine  on  my  prin- 
ciple, I  shall  be  very  happy  at  any  time  to 


AOniCULTU&AL  IMPLBlfBNTS.  —  KOTAL 
AG&ICULTT7RAL  SOCIBTt's  XXHIBITIOK 
AT  TOBK. 

We  extract  from  the  T^met  the  following 
account  of  the  prises  and  medals  awarded 
for  agrieultaral  implements  at  this  week's 
York  Meeting  of  the  Royal  Agricultural 
Society.  The  great  number  of  portable 
steam-engines  brought  forward  is  remark- 
able ;  and  is  no  doubt  to  be  accounted  for 
by  the  near  vicinage  of  the  great  manufac- 
turing towns  of  I^ds,  Sheffield,  Birming- 
ham, &c.  At  the  Newcastle  Exhibition 
there  were  only  three  exhibited ;  at  the 
Northampton  but  one.  On  the  present  oc- 
casion the  number  exhibited  was  no  less 
than  seventeen.  The  prize  for  the  best,  it 
will  be  seen,  was  awarded  to  Mr.  Homsby, 
of  Lincohi. 


For  tlie  best  plough  for  heavy  land,  10^,  the  Ist 
of  83— Mr.  BuBby.  \ 

For  the  be«t  plough  for  light  land,  10/.,  and  2d  of 
30 — Mesirs.  Howard  and  Son. 

For  the  beet  drill  for  general  purposet,  15/.,  the 
1st  of  17— Mr.  Homsby. 

For  the  best  turnip-drill  on  the  flat.  10/.,  the  6th 
of  37— Mr.  Garrett. 

For  the  best  turnip-drill  on  the  ridge,  10/.,  the  4th 
of  1 7 — Mr.  HomsbT. 

For  the  best  scarifier  or  grubber,  10/.,  the  1st  o( 
18 — Messrs.  Sharman  and  Co. 

For  the  best  machine  for  making  draining  tiles 
or  pipes,  20/.,  the  1st  of  5— Mr.  Whitehead. 

For  the  best  harrow,  5/.,  the  16th  of  30->Messrs. 
Howard  and  Son. 

For  the  best  steaming  apparatus,  10/.,  the  1 6th 
of  18— Messrs.  Sharman  and  Co. 

For  the  best  sUm  or  paring  plough,  5/.,  the  6th 
of  6— Mr.  Kilby. 

For  the  best  horse  seed-dibbler,  10/.,  the  Ist  of  4 
— Mr.  Newberry. 

For  the  best  one-horse  cart,  5/.,  the  Ist  of  4— 
Mr.  Eaton. 

For  the  best  waggon,  10/.,  the  35th  of  71— Mr. 
Stratton. 

For  the  best  thrashing  machine,  20/. 

For  the  best  steam-engine,  50/.,  the  7th  of  17 — 
Mr.  Homsby. 

For  the  best  com-dressing  machine — 10/. 

For  the  best  gorsebruiscr,  5/.,  the  13tb  of  38— 
Messrs.  Barrett,  Exall,  and  Co. 

For  the  best  implement  for  difttributing  pulverised 
manure,  10/.,  the  6th  of  17— Mr.  Homsby. 

For  the  best  grate  or  »tove  for  cottages,  5/.,  the 
2lBt  of  32— Mr.  W.  N.  Nicliolson. 

MBDALS. 

Norwegian  harrow,  the  82nd  of  91— Mr.  CroskilL 

Hay-making  machine,  the  1st  of  18— Mr.  Smith, 
of  Stamford. 

Horse-rakc,  the  Htli  of  14— Mr.  Ilensman. 

Horse-hoe  on  the  flat,  thi)  11th  of  37— Mr.  Gar- 
rett. 

Horse-hoo  on  the  ridje,  the  7th  of  33— Mr, 
Busby. 

Grass-land  cultivator,  the  21st  of  33 — Mr.  Busby. 

Linseed  and  corn-crusher,  the  15th  of  18 — Messrs. 
Sharman  and  Co. 

Liquid  manure  drill,  the  2nd  of  2— Mr.  T.  Chand- 
ler. 
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Chaff-entter,  the  5th  of  10— Mr.  Conies. 

Cake-breaker,  the  4th  of  32—Mr.  W.  N.  Nichol- 
son. 

Root-washer,  the  61st  of  01— Mr.  CroskilL 

Cesspool  and  tank-cleanser,  the  4th  of  12— Means. 
Dean,  Dray,  and  Co. 

Cheese-press,  the  8th  of  11— Mr.  Bnickshaw. 

Shock  remorer,  the  2nd  of  6— Mr.  Summers. 

Level— Mr.  Blundell. 

For  improvements  in  the  transparent  water  gauge, 
as  attached  to  the  steam  engine — Mr.  Hope. 

Steaming  apparatus,  6th  of  10— Mr.  R.  Robinson, 
Belfast. 

The  12  sheds  of  the  implement  yard  are 
diyided  into  158  stands,  each  exhibitor 
having  one  for  himself,  and  having  his 
instmrnents  numbered  and  ticketed  therdn. 
Some  of  the  stands  have  only  one  article 
exhibited  in  each,  while  others  have  as  many 
as  from  30  to  90.  There  are  16  machinists 
who  have  each  contributed  from  30  to  90 
articles,  but  of  that  number  only  seven  have 
been  successful  enough  to  obtain  prises,  so 
that  from  this  fact  the  inferenee  may  be 
fairly  drawn  that  the  judges  have  paid  more 
attention  to  the  quality  than  to  the  quantity 
of  implements  exhibited.  Of  the  21  prises 
and  17  medals  awarded,  4  have  been  given 
to  Mr.  Homsby,  3  to  *Mr.  Busby,  2  to 
Messrs.  Howard  and  Son,  2  to  Mr.  Cross- 
kell,  2  to  Mr.  Garrett,  and  2  to  Messrs. 
Sharman  and  Co.  Mr.  Homsby,  who  ex- 
hibited only  17  articles,  must  be  considered 
the  most  successful  competitor  of  the  show. 
The  prizes  won  by  him  are  all  large  ones, 
being  awarded  for  important  Implements. 
The  steam-engine  to  which  a  50/.  prize  was 
given  is  thus  described  in  the  catalogue : 

"  A  six-horse  power  portable  steam-engine ;  in- 
vented, improved,  and  manufactured  by  the  exhi- 
bitor.   It  18  simple  in  its  conBtruction,  fitted  with 


governors,  and  easy  to  manage,  with  tubular  boiler, 
flre-box,  and  smoke-box  complete." 

Mr.  Busby's  plough  for  heavy  land  "  is 
capable  of  working  12  inches  deep  when  re- 
quired, and  with  a  lighter  mould-board  will 
not  be  found  too  heavy  to  be  used  as  a  two- 
horse  plough.''  Its  price  is  5/.,  and  it  has 
now  the  recommendation  of  being  a  second 
time  successful,  having  won  a  similar  prize 
at  Northampton.  Messrs.  Howard's  plough 
for  light  land  is  an  improvement  on  their 
patent  iron  plough  with  two  wheels,  which 
has  been  successful  at  all  the  meetings  of  the 
society.  The  alteration  introduced  is  a  new 
method  of  fixing  the  wheels,  by  which  the 
width  of  furrow  may  be  altered  more  readily 
than  upon  the  old  plan ;  it  is  also  superior 
for  deep  ploughing,  and  upon  dirty  land, 
where  the  soil  accumulates  on  the  old  slid- 
ing axle. 

Mr.  Garrett's  "  furnip  drill  on  the  flat " 
is  also  an  established  favourite  with  the 
society,  having  won  its  prizes  at  Cambridge 
and  Northampton  ;  it  is  called 

"  A  four-row  lever  drill,  for  the  purpose  of  de- 
positing turnips  or  mangel  wurzel  seeds  with  arti- 


ficial or  well-rotted  fium-yaid  manure,  for  eiihef 
flat  or  ridge-ploQghed  lands.  It  is  made  with  im- 
proved levers  and  coulters,  whereby  the  manure 
may  be  deeply  buried  in  the  land  below  the  seed, 
and  any  quantity  of  soil  placed  between  them.  The 
seed  coulters  may  be  adjusted  to  drill  the  seeds 
either  deeper  or  fleeter,  as  circumstances  may  re- 
quire. This  drill  is  also  adapted  Ibr  dxilltag  beans, 
peas,  and  carrots,  with  manure^  at  any  intervals 
apart." 

The  steaming  apparatus  of  Messrs.  Shar- 
man and  Co.,  the  catalogue  says — 

"  Is  adapted  for  quickly  generating  steam  to  be 
applied  to  the  purposes  of  cooking  Hnseed,  chaff, 
potatoes,  and  otoer  food  for  eattle.  It  is  made  of 
copper  and  galvanized  iron,  and  oaa  be  used  with- 
out the  aid  of  brickwork.  A  Jet  of  steam  is  so  in- 
troduced into  the  compound  tub  as  to  keep  the  food 
in  agitation,  and  obviate  the  naceaeity  of  stininff  it 
up  in  the  ordinary  way." 

The  machine  for  making  tUhng,  draiaf, 
and  pipes  to  which  the  prize  was  awarded  is 
a  new  hivention  of  Mr.  John  Whitehead,  of 
Preston,  Lancashire.  It  is  very  strong,  and 
the  box  will  contain  8,744  cubic  indues  of 
day.     It  is  thus  described : — 

'*  It  may  be  easily  turned  the  whole  day  by  one 
man,  who  also  may  fill  the  box,  while  a  boy  euta 
the  tiles  off  and  carries  them  away.  The  firont  of 
the  box  Is  large  enough  to  receive  a  die-plate,  with 
seven  U-inch  or  five  2-iDfih  tiles  in  width,  and  If 

? laced  one  upon  anothei,  twelve  l^-inch  or  nine 
•inch  tiles.  Any  description  of  tiles  may  be  made 
by  this  machine.  A  vrrought  iron  screen  plate  may 
be  attached  when  tiles  are  not  being  made,  for  the 
f  uzpose  of  extraoting  stones  from  the  day.** 


WKSKLT  LIST  OF   NEW  XNGLISH  PATElfT«. 

Walter  Orsell  Palmer,  of  Southacre,  near  Swaff- 
ham,  Norfolk,  farmer,  for  improvements  in  machi- 
nery for  threshing  and  dressing  eom.  July  10;  six 
mouths. 

Anthony  Lorimler,  of  Beirs-buildlngs,  Saliabury- 
square,  City,  bookbinder,  for  improvements  in  com- 
bining  gutta  percha  and  caoutchouc  with  other 
materials.    July  10;  six  months. 

Richard  Roberts,  of  the  Globe  Works,  Manches- 
ter, engineer,  lor  certain  improvements  in  and 
applicable  to  clocks  and  other  tbne-keepers,  in 
machinery  or  apparatus  for  winding  clocks  and 
hoisting  weights,  and  for  effecting  telegraphic  com- 
munications between  distant  clocks  and  placea 
otherwise  than  by  electro-magnetism.  July  11  *,  six 
months. 

Leon  Castelain,  of  Poulton-square,  Middlesex, 
chemist,  for  improvements  in  the  manufacture  of 
soap.    July  11;  six  months. 

Felix  Alexander  Fessad  de  Beauregard,  of  Paris^ 
engineer,  for  improvements  in  generating  steam, 
and  in  the  means  of  obtaining  power  from  steam 
engines.    July  1 1 ;  six  months. 

Matthew  Kirtley,  of  Derby,  engineer,  for  iok- 
provements  in  the  manufacture  of  railway  wheels. 
July  11 ;  six  months. 

Jesse  Ross,  of  Leicester,  agent,  for  improvements 
in  apparatus  for  dibbling  and  other  agrioultural 
purposes ;  part  of  which  improvements  are  applica- 
ble to  propelling  vessels.    July  II ;  six  months. 

William  Edwards  Staite,  of  Lombard-stieei,  City, 
gentleman,  for  improvements  in  the  construction 
of  galvanic  batteries,  in  the  formation  of  magnets, 
and  in  the  application  of  electricity  and  magnetism 
for  the  purpose  of  lighting  and  signalizing,  as  also 
a  mode  or  modes  of  employing  the  said  galvanic 
batteries,  or  some  of  them,  for  the  piupose  of  ob- 
taining chemical  producU;  parts  of  which  improve- 
ments are  a  communication.    July  12 ;  six  months. 


n 

trBBKI.T  LIST  OF  DK8ION8  FOE  ARTICLKS  OF  UTILITY    EBOTSTBRBD. 

0<t«of  Ncln 
telctn-theBe- 

noB.       gister.      Proprietors*  Namet.  Addretges.  Subjects  of  Designs. 

July  5      1491      Charles  Gneimay Park-street,  Grosrenor-aqaare...  Stock. 

7      149S      Biehard  Restall Croydon Cylindrical  brooch  protector. 

10  1493      George   Frederick  Mor- 

rell  Fleet-street Flower  and  plant  label. 

11  1494     John  Sparks King-street,  Tower  Hill  Railway   dispatch    and  cash 

box. 

11      1495      William  N.  Nicholson ...  Newark-on-Trent Newark  cottage  range. 

,.      1496      Wniiam    Bullock    Tib- 
bits M Branston Spring  holdftit  for  window 

sashes. 

„      1497     William  Rawlings  Sobey  Exeter Spring  lock  for  a  brooch. 

„      1498     Oilbert  Dickinson New  Bond-street Artists' Tadc  mecum. 


GUTTA  PERCHA  COMPANY'S  WORKS« 

WHARF  ROAD,  CITY  ROAD, 

London,  Ut  April,  1848. 

THB  GUTTA  PEBCHA  COMPANY  have  great  pleasnie  in  stating  that  the  steadily  increasing  demand 
ibr  the  Patbkt  Gunx  Fxhcha  Drxviko  Bansb  justiflea  the  utmost  confidence  that  they  are  ftiUy 
arovoved. 

Tbebr  dnTabUity  and  strength— permanent  contractility  and  uniformity  of  substance— their  non-suioep- 
tIMlity  of  injury  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  whlcU  the 
single  joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  decidedly  economical. 

OoLosHJM,  TvBiKO  of  all  sizes,  Bouoibs,  Cathsteks,  Stethkscopxs,  and  other  Surgical  Instruments; 
Movu>i]rot#0K  PicTunx  Feakss  and  other  decorative  purposes;  Whips,  Thomos;  Txmnis,  Golf,  and 
Ckxckxt  Balls,  &g.,  in  great  variety. 

Patent  Ontta  Perclia  Shoe  Soles. 

The  applicability  of  Qutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisikctorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.    Indeed,  experience  has  proved  that  Gntta  Perclia  Soles  wear  twice 

aa  loog  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 

ontit  quite  worn  through. 

Boot  and  Shoe  Soles  for  Summer  Wear. 

The  £sct  of  the  total  impervlousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  the  prov^bial  uncertainty  of  our  climate,  xven  xk  Summsb,  so  often 
inilicts  upon  the  incautious,  and  this  efiect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  lie  mme  iinu,  iht  rtmarkobU  non-conducting  propertiet  of  Crutta  Percha  afford  a  most  vaiuablt  pro- 
Uetion  to  tko$e  who  are  tubjected  to  tuffering  or  inconvenience  by  walking  upon  heated  pavemenii. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  aa  compared  with  Leather,  has  long  since  been 
decided  in  fhvour  of  the  former;  and  no  Instance  of  failure  has  yet  come  to  tiie  knonr- 
ledse  of  tbe  Company  which  may  not  be  ascribed  to  a  neglect  of  their  printed 


TO    ARCHITECTS,    BUILDERS,   &c. 

Copper-1/Vlre   Cord. 

p  8.  NEW  ALL  &  Co.'s  PATENT  IMPROVED  COPPER-WIRE  CORD  for  WINDOW  SASH  LINES, 
Hot-houses,  Lightning  Conductors,  Hanging  Pictures,  Clock  Cord,  and  Tarious  other  purposes  for 
vhleh  hempen  rope  has  hitherto  been  used.  This  now  and  valuable  Patent  is  fast  superseding  the  use 
•f  the  hempen  cord,  and  is  strongly  recommended  to  all  Builders  and  other  parties  connected  with  the 
above.  The  Wire  Cord  may  be  had  wholesale,  and  specimens  seen  at  the  Office  of  the  Patentees,  No.  I6S, 
ftachnxch-ttreet,  W.  T.  ALLEN,  Agent;  or  retail  of  G.  and  J.  DEANE,  46,  King  William-street,  and 
C  PARKS,  140,  Fiaet-street ;  also  of  all  respectable  Ironmongers. 


The  Meteorological  Society  of  London. 

/OBJECTS :  to  spread  a  hnowledge  of  Meteorology  and  to  obtain  information  as  to  the  Causes  which 
operate  in  producing  Changes  and  Modifications  in  the  condition  of  the  Atmosphere.  Persons  wishing 
to  become  Members  of  this  Society,  or  to  further  its  objects  by  Donations,  may  apply  for  copies  of  the 
Enles,  &c.,  to  Mr.  Louis  Casella,  Treasurer,  pro.  tem.t  23,  Hatton  Garden,  London;  or  to  Lieut.  Morrison, 
R.N.,  II,  Acre-hine,  Brixtoo;  P.  L.  Simmonds,  Esq.,  6,  Barge-yard,  City;  or  W.  H.  White,  Esq.,  33, 
Albany-road,  CamberweU,  Secretary,  pro,  tern. 


72 


ADYERTISEMBMTS. 


The  Railway  Record, 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  every  Saturday  Morning,  and 
contains  full  and  exclusive  Reports  of  all  Rail- 
way Meetings,  wltlx  the  Official  Documents  in  full ; 
Railway  Law  Cases,  Railway  Share  Lista,  and 
Traffic  Returns,  and  all  matters  affecting  Railway 
Proprietors.  It  is  considerably  larger  than  any 
other  Railway  Paper,  and  is  exclusively  devoted  to 
this  branch  of  enterprise. 

Tk*  Railwaf  Record  will  be  found  a  peculiarly 
eligible  medium  for  Advertisers  of  all  articles  con- 
nected with  Railwav  Companies,  and  all  matteis, 
whether  of  use  or  luxury,  which  it  is  sought  to 
bring  under  the  notice  of  Oapitaliats. 

Price  6d.sumped;  Office,  158,  Fleet^street, 
London. 


To  XSngiiieers  and  Bollei^ 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOXITB  SJEAM  -  BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes ;  — all 
sorU  of  Gas  Fittings.  The  Binningnam  Patent  Iron 
Tube  Company,  42)  Oambrldgo-atreet,  Birmingham, 
and  Smethvrick,  Staffordshire,  manoiacture  Boile^a 
and  Gas  Tubes,  under  an  exclusive  License  f^om 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers 
of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent;  —  are  Stronger, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDOEpSTREET,  CRESCENT, 

BIRMINGHAM. 

Works-r-Smethwick,  Staffoiddilra. 

LONDON    WAREHOUSE^  No.    68,    UPPER 

THAMES-STREET. 


Publiihed  Every  Saturday  f  price  Sixpetue, 
THE 

MINING  JOURNAIs, 

RAILWAY  AND  COMMERCIAL  GAZETTE; 
A  WBBKLY  NBW8PAPBK  ;  VORMING  A 

Complete  History  of  the  Commercial  and  Scientific 

Progress  of 

MINES  AND  RAILWAYS, 

And  a  carefully- collated  Synopsis,  wfth  numerous 

Illustrations  of  all 
NEW  INVENTIONS  AND  IMPROVEMENTS 

XM 

MECHANICS  AND  CIVIL  ENGINEERING: 
Prices  of  Stocks,  Ores,  Metals,  and  Materials; 
ReporU  of  the  Proceedings  of  Public  Companies ; 
the  Transactions  of  Sdentillc  Bodies ;  Official  and 
Exclusive  Information  from  Mining  Districts, 
abroad  and  at  home,  &c.,  &c.  ■ 

Office :  2G,  Fleet-street,  London. 

Now  ready,  price  2s., 

A  Glossary-  of  MBnint;  and 
Smelting  Terms, 

Used  in  English  and  Foreign  Mining  Districts. 
T>UBLISHED  at  the  Office  of  the  Mining  Jonr- 
•*■  nat,  26,  Fleet-street,  London ;  and  may  be  had 
of  John  Wcale,  59,  High  Holborn;  and  through  all 
bookiellers  in  town  and  country. 


The  People's  Journal  and 
Hqwitt's  Journal  Combined! 

Now  Publishing,  in  Weekly  Numbers,  Price  Thiee> 
halfpence,  and  Monthly  Parts, 

THE  PEOPLFS  JOURNAL,  with  which  is  In- 
corporated HOWITT'S  JOURNAL:  an  Illua- 
trated  Periodical  for  all  classes. 

The  Proprietors  of  the  PEOPLE'S  JOURNAL 
beg  to  inform  the  Subscribers  to  these  popular 
works,  and  the  Public,  that  having  purchased  the 
copyright  of  HOWITT'S  JOURNAL,  they  have 
determined  upon  uniting  the  two,  in  order  thereby 
more  eflectually  to  carry  out  the  views  and  princi- 
ples of  the  former  proprietors ;  and  while  they  con- 
sistently inculcate  truth,  morality,  and  good  taste. 
exclude  fhnn  their  columns  all  that  may  offisud 
propriety;  sedulously  endeavouring,  without  xegard 
to  cdst  or  trouble,  to  promote  that  progress  in  social 
science  which  it  has  hitherto  been  the  aim  of  these 
periodicals  to  advance,  and  which  must  ultimately 
tend  to  secure  to  every  man  a  full  and  perfect  en-> 
Joyment  of  bodily  health,  naental  vigour,  and  that 
better  than  all  earthly  gifts— a  well*ordeied  and 
comfortable  home. 

With  a  desire  to  promote  these  ol^ects,  they  have, 
with  the  commencement  of  the  present  volume, 
permanently  enlaced  the  Journal;'  thus  giving 
Sixteen  fUir  pages  of  Literature,  chiefly  original, 
with  two  pages  of  Advertisements  and  a  Beautiftal 
Illustration,  the  full  size  of  the  letter-preu.  The 
engraving  is  printed  on  superior  paper,  and  so 
arranged  that  it  may  be  detached,  and  bound  In  ita 
proper  place  at  the  completion  of  the  volume. 

London:  Published  by  WILLOUG^BY  and  Co., 
at  the 

"PEOPLE'S  JOURNAL"  OFFICE, 

S2,  Warwick-lane,  Paternoster-row;  and  sold  by  all 

Booksellers. 


NOTICES  TO  COHRESPONDSNTS. 

Our  "  Buddtrtjleld*'  eorretpondent  Aaa  been  iat- 
ptmd  upon  ;  the  halfjfearly  Supplement,  with  Table 
Index,  4«.,  wu published  grmlU, 

Mr.  Dredge* e  paper  on  the  Sea  Wall  QiMftfen  it 
unapoidably  postponed  till  next  Ufeek. 

Mr.  Halles'  Orrery  Globe.— il  pair  of  gUbee  am 
this  plan  mag  now  be  seen  at  the  Polgteeknie  IntU" 
tution;  theu  are  verg  beauHfullg  made,  and  explain 
Mr.  HaiM  peculiar  aetronomieal  oiewe,  better  tkam 
angthing  which  he  hoe  get  printed  on  the  eub^t. 
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THE  NEWARK  COTTAGE  RANGE. 
Fig.  1. 


TOL.  XLIX. 
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THB   NSWARK   COTTAQB  BAKOB. 

ClUfiatewd  under  the  Act  for  the  ProtecUon  of  Arttctei  of  Utility.     Mr.  VT,  Vf  Klchotoon, 

Newark-on-Trent,  Agricultural  Implement  Maker,  InTentorO 

The  «« Newark  Cottege  Range,"  repre- 
sented in  the  accompanying  engravinge. 
obtained  the  prize  at  tne  York  Agricultural 
Meeting  last  week,  as  the  best  of  thirty- 
two  articles  of  this  description  then  ex- 
hibited, and  will  be  found  on  examina- 
tion fully  to  justify  the  preference  given 
to  it. 

Fig.  1 18  a  front  tIcw  of  it  in  perspec- 
tive; and  fig.  2  a  croas-seotion  of  it 
throujgh  the  centre  of  the  fire  place. 

A  is  the  fire  range,  which  consists  sim- 
ply of  a  frontage  of  Yertical  bars,  con- 
tained in  a  frame  which  slides  up  and 
down  in  grooTes.  The  two  sides  of  the 
interior  of  the  fire-place  are  composed 

of  cheeks  of  fire-clay,  and  the  back,  G, 

of  a  slab  of  the  same  material,  which  is  of 

the  peculiar  angular  form  shown  in  fig. 

2,  and  so  inclined  towards  the  bottom  bar 

of  the  range  as  to  render  any  bottom 

grate  unnecessarT.    B  is  a  fall  bar  which 

is  swivelled  so  that  it  can  either  be  let 

down  over  the  fire-place  or  over  tiie 

hearth,  according  to  the  degree  of  heat 

desired  to  be  imparted  to  the  pot»  kettle, 

or  other  article  placed  upon  it.     A  side- 
view  of  this  bar  and  the  parts  connected 

with  it  is  given  in  Fig.  3.     C  ia  the 

oven,  the  door  of  which  forma  a  conve- 
nient hot  shelf  when  turned  down ;  D 

is  the  boiler;  and  F  the  boiler  Hd,  which 

fits  into  a  sunk  joint  so  as  to  come  per- 
fectly flush  with  the  rest  of  the  top  of 

the  boiler. 
The  smaUness  of  the  fire  space  in  this 

apparatus,  and  the  narrowing  of  it  in  the 

line  of  least  utility,  namely  ^om  back 

to  front,  are  circumstances  highly  favour^ 

able  to  economy  of  combustion ;  while 

the  fire-cUy  sidoi  and  bock  most  effectu- 
ally protect  the  ac^acent  oven  and  boiler 

from  the  direct  action  of  the  fire,  and 

render  them  consequently  much  more 

durable  than  usual. 

To  free  the  fire-place  from  ashes,  all 

that  is  necessary  to  be  done,  ia  to  raise 

the  front  range  a  little,  when  the  cinders 

will  fall  out  by  their  own  weight  from 

ofi^  the  inclined  back,  G  i  no  raking  what- 
ever required.    The  flues  also  may   be 

cleared  through  the  doors,  EE,  without 

disturbing  the  fire. 
The  cost  of  this  very  simple  and  most 

efficient  apparatus,  is  not  much  greater 


Fig.  3. 
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than  that  of  the  worst  and  commonest 
article  of  the  grate  and  stove  class.  One 
with  oven  and  boiler  complete  costs  from 
35s.  to  408. ;  with  oven  only  and  Bhxm 
side,  it  may  be  had  for  258. 


iMAf.   DlAKSy  DEAT,  AKB  DSANB's  PORTAJSLB  FIRS-SNOIKK  AKH  WATIRINO  PUMP. 
[Regiitered  under  the  Act  for  tlie  Protection  of  Artidei  of  Utilily.] 


We  here  present  our  readers  with  an- 
odier  of  the  articles  which  had  the  good 
fortune  to  be  honoured  with  a  prize  at 
the  late  York  Agricultural  Meeting.  It 
was  one  of  twelve  machines  exhibited, 
hanag  for  their  common  object  the  com- 
bination in  one  framework,  and  on  one 
set  of  wheels,  of  an  irrigating  engine 
and  a  fire  engine.    The  pump  is  of  the 


same  class  as  that  described  in  a  former 
number  of  this  Magaaine  (vol.  xltiH.  p. 
150,)  hayine  an  air-vessel  surrounding 
the  barrel  of  the  pump.  By  the  exertion 
of  a  little  force,  two  men  are  able  to 
send  a  stream  of  water  on  to  the  top  of 
a  building  of  considerable  heiffht;  and 
for  watering  purposes  a  single  hand  can 
command  a  circle  of  aboutSO  ft.  diameter. 


8TKAjy[  BOILER  WATER  OAUGB. 

C&egiftered  under  the  Act  for  the  Protection  of  Articles  of  UtQity.     George  H9re>  ti  199^  Qxetk 
GuUdford-street,  Southwark,   Engineer,  Pn^iietor.] 

This  is  another  very  useful 


very  usetul  mven- 
tion,  which  obtained  an  honorary  me- 
dal at  the  late  York  Agricultural  Meet- 
ing.* Fig.  1  is  a  sectional  elevation  of 
so  much  of  this  gauge  as  is  necessary  to 
show  the  peculiarity  in  its  construction. 
A  is  one  of  the  sockets  into  which  one 
end  of  the  glass  tube,  B,  is  fixed.  C  is 
tfaoe  aperture  of  communication  with  the 

*  In  our  last  week's  list,  the  name  of  the  inven- 
tor wat  erroneovaly  gtren  as  HopCf  Instead  of 
JETowf. 


boiler,  and  D  a  nut  for  closing  up  the 
opening  through  which  the  tube  is  slipped 
into  its  place.  E  is  a  ring,  of  vulcanized 
caoutchouc,  which  is  first  passed  over  the 
end  of  the  glass  tube,  after  which  the 
glass  tube,  with  the  ring  upon  it,  is  put 
through  the  socket,  A,  and  drawn  up 
until  the  ring  rests  against  the  shoulder, 
a  a,  of  the  socket.  By  this  arrangement 
any  leakage  is  entbrelv  prevented,  while, 
at  the  same  time,  it  admits  of  Ae  expan- 
B  2 
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SEA  WALLS SHOULD  THEY  BE  SLOPING  OR  VERTICAL  ! 


Fiff.  I. 


sion  and  contraction  of  the  parts  without 
eidanfering  the  glass. 

A  pTan  of  the  glass  tube,  B,  and  vul- 
canised ring,  £  (before  being  put  into 
the  socket)  is  given  in  fig.  2. 

SXA-WALLS — SHOULD   THBT  BB    SLOPING 
OR  YBRTICAL? 

Sir, — The  form  of  sea  walls  is  a  sub- 
iect  of  considerable  importance,  particu* 
larlj  at  this  moment,  when  a  large 
amount  of  public  money  is  about  to  be  ex- 
pended in  works  of  this  description,  in  the 
construction  of  harbours  of  refuge.  Now 
that  the  subject  is  broached  in  the  pages 
of  the  Meckanics*  MagoMine,  the  anta- 
gonistic opinions  which  exist  are  likely 
to  give  rise  to  a  great  deal  of  discussion. 

As  I  have  only  superficially  glanced 
through  the  Report  of  the  Dover  Har- 
bour Commissioners,  I  cannot  with  confi- 
dence refer  to  any  of  the  evidence.  My 
remarks  will  therefore  be  applied  only  to 
those  papers  that  have  lately  appeared  in 
your  Journal.  , 


There  are  two  poinU  to  which  we  must 
particularly  pay  attention  in  considering 
the  construction  of  sea  walls : 

First,  The  nature  and  the  direction  of 
the  force  of  the  waves  acting  against  the 
wall;  and 

Secondly,  The  most  effective  form  of 
the  wall  in  resisting  this  force,  which 
depends  in  a  measure  upon  the  nature  of 
the  material  of  which  the  wall  is  com- 
posed. 

First,  then,  the  agiution  of  the  sea  is 
caused  by  the  horisontal  force  of  the 
wind.  The  tempest  in  passing  over  the 
surface  of  the  water  at  first  produces  a 
ripple — ^which  increases  until  the  waves 
rise  to  the  height  we  daily  witness. 

The  wind  acting  in  a  horizontal  direc- 
tion produces  (so  to  speak)  a  mechanical 
effect,  which  must  be  absorbed  in  urging 
the  water  in  the  direction  in  whicn  it 
acts,  and  by  the  friction  between  the  par- 
ticles of  water  in  the  rise  and  depression 
of  the  waves.  That  the  waves  of  the 
sea  move  in  the  direction  of  the  wind  is 
evident  from  the  effect  produced  by  it  on 
the  ebb  and  flow  of  the  tide. 

That  the  force  of  a  wave  arises  from 
something  more  than  its  mere  altitude  is 
plain  from  the  registrations  of  Mr.  Ste- 
phenson's Marine  Dynamometer,  (see 
ante  vol.  xlviii.,  p.  436,)  and  from  the  fact 
of  the  great  height  to  which  spray  is  occa- 
sionally projected.  I  have  seen  the  sprsiy 
in  the  Bristol  Channel  thrown  fifty  feet 
above  high  water  level. 

The  object  of  a  sea  wall  in  the  con- 
struction of  a  harbour  of  refuge  is  to 
break  the  force  of  the  waves;  on  one 
side  of  the  wall  the  sea  is  raging  with  ail 
the  violence  of  a  tempest,  on  the  other 
side  it  is  comparatively  tranquil;  the 
force  of  the  waves  is  destroyed  by  the  in- 
terposition of  the  wall;  which. must  re- 
ceive it.  But  is  a  vertical  face  best 
adapted  for  this  purpose  ?  Is  it  pro- 
bable that  this  form  has  the  power  of 
suddenly  checking  the  force  of  the 
waves  and  drawing  a  distinct  line  between 
the  raging  sea  and  a  complete  calm, 
without  receiving  any  shock?  And  if 
the  wall  does  receive  a  shock,  is  not  the 
vertical  form  essentially  weak  to  resist 
it  P  Of  course,  the  arguments  in  favour 
of  a  vertical  wall  are  founded  upon  the 
supposition  of  the  action  of  the  waves 
being  only  in  a  vertical  direction;  but 
what  grounds  arc  there  for  this  opinion  ? 
All  the  arguments  in  support  of  it  appear 
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to  me  extremely  weak  and  hypothetical. 
Of  what  use  would  a  floating  breakwater 
be  if  the  action  of  the  waves  were  only 
▼erdcal? 

In  my  judgment  Professor  Airey  at- 
taches too  much  importance,  to  the  bare 
fiust  of  his  rising  and  falling  on  the  sur- 
face of  the  wayes,  in  an  open  boat  within 
a  few  yards  of  the  Swansea-pier,  without 
striking  against  it.  A  wall  built  across  a 
river  would  effectually  stop  Uie  running 
of  the  stream ;  so  also  a  vertical  wall  in 
the  sea,  as  long  as  it  stood,  would  check 
any  current  at  right  angles  to  its  faces ; 
the  boat  containing  Professor  Airey  stood 
no  chance  of  stming  against. the  pier 
unless  the  water  could  flow  freely  through 
it  (which  was  impossible.)  If  there 
were  any  current  within  a  few  yards  of 
the  wall  it  must  have  been  parallel  to, 
and  not  at  right  angles  with  its  faces.  A 
similar  efiect  may  be  witnessed  if  the 
pier  of  a  bridge  m  a.  running  stream  be 
made  flat  to  the  stream,  as  represented  in 
the  following  diagram.     A  cork  at  a 


would  float  in  its  position  without  being 
in  any  danger  of  striking  against  the 
masonry  B,  the  water  here  being  sta- 
tionary. But  who  can  say  that  the  pres- 
sure of  the  stream  on  the  bridge  is  less 
on  that  account  P  Indeed  it  appears  to 
me  that  there  is  a  perfect  analogy  be- 
tween the  piers  of  a  bridse  and  a  sea 
wall,  and  that  if  we  admit  the  arguments 
in  fayour  of  a  vertical  wall  we  should  be 
justified  in  adopting  the  flat-sided  pier, 
instead  of  the  pointed  cutwater  univer- 
sally used. 

Secondly,  A  vertical  wall  to  resist  an 
impelling  force  is  much  weaker  than  one 
with  a  sloping  face,  both  because  it 
stands  upon  a  kss  base  and  depends  upon 


the  bonding  of  the  stones  for  its  security, 
whilst  the  wall  having  an  exterior  slope 
presents  a  larger  base  to  resist  die  force 
of  the  waves,  and  the  ^tones  being  in 
the  natural  position,  are  not  so  liable  to 
be  disturbed. 

On  the  whole,  the  question  appears 
to  come  to  this :  Is  it  wiser  to  resist  the 
violence  of  the  waves  by  breaking  them 
and  receiving  the  force  in  detail  up  an 
inclined  plane — or  to  resist  it  unbroken 
by  a  perpendicular  face?  The  first 
would  undoubtedly  be  more  liable  to 
injury  in  places,  for  single  stones  or  even 
yards  may  be  shifted,  but  sudb  damage 
might  be  easily  repaired;  while  a  vertical 
wall,  if  once  penetrated  WQuld  be  de- 
stroyed inevitably. 

I  cannot  think  therefore  that  it  is  pru- 
dent to  abandon  a  principle,  which  ex- 
perience has  provea  to  be  efficient  in 
practice,  for  one  which,  to  say  the  most 
of  it,  is  altogether  theoretical. 

I  remain,  Sir,  yours  obediently, 

M, 

LondoDj  Bfay  18»  1848.   , 


SXA-WALLS — SHOULD  THXY  BE  8L0PIM0 
OR  VBRTICAI.  ? 

Sir, — Your  review  of  "the  Account 
of  the  Pljrmouth  Breakwater,  by  Sir 
John  Rennie,"  and  the  subsequent  pub- 
lication of  an  Abstract  of  the  Report  of 
the  Dover  Harbour  Commissioners,  to- 
gether with  the  Protest  of  Sir  Howard 
I)ouglas,  seem  to  have  attracted  the 
attention  of  many  of  your  readers  to  this 
most  important  subject. 

Local  circumstances  always  inflaenee 
the  design  in  every  class  of  engineering 
work;  therefore,  with  regard  to  the 
general  plan  proposed,  I  have  nothing  to 
say,  but  shall  confine  Itny  remarks  en- 
tirely to  the  consideration  of  the  form  of 
wall  proposed,  and  particularly  at  present 
to  the  inclination  proper  to  be  given  to 
the  sea  face. 

All  the  arguments  that  have  been 
urged  in  support  of  the  theory  of  vertical 
wdls,  are  founded  on  the  supposition 
that  die  motion  of  the  sea  during  a  tem- 
pest is  wholly  vertical— that  the  waves 
would  oscillate  without  breaking  upon 
the  perpendicular  face  of  the  wail,  and 
merely  cause  a  varying  pressure  against 
it.  I  have  carefully  perused  the  Report 
of  the  Commissioners,  and  cannot  see 
sufficient  to  justify  such  a  conclusion. 


is 
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Initaneefl  are  addneedwbere  the  gradual 
slope  has  Med ;  but,  generally  speaking, 
the  injury  was  of  a  partial  kind,  and 
either  done  during  the  progress  of  the 
work  or  before  the  mass  became  suffi- 
ciently consolidated;  and  in  every  in- 
stance the  iinury  has  demonstrated  the 
Value  of  the  slope  by  decreasing  its  angle 
of  eleration.  Many  engineers  of  emi- 
nence, and  Bcientille  men  of  high  reputa- 
tion, are  in  fiivonr  of  yertical  walls.  But, 
on  the  other  hand,  there  are  also  many 
engineers  who  oppose  the  doctrine,  whilst 
the  past  experience  qf  Smeaton  and 
Rennie  can  well  afford  to  be  placed  in 
Jilxta-position  with  the  theory  of  Profes- 
sor Airy  (I  speak  with  eveiy  respect 
towards  the  Astronomer  Royal;. 

Daily  experience  shows  us  that  the 
wind,  which  is  the  cause  of  motion  in 
the  sea,  moves  in  a  horisontal  direction, 
and  urges  paper,  leaves,  dust,  and  other* 
light  particles  of  matter  in  the  direction 
in  which  it  blows.  Does  it  not  appear 
reasonable,  therefore,  that  the  sea,  upon 
the  waters  of  which  the  wind  has  iSuch 
almost  unlimited  power,  should  be  simi- 
larly influenced  ? 

It  Has  been  urged  that  a  vertical  wave 
falling  upon  the  sea  slope  of  a  break- 
water, would  break  by  the  force  aoou- 
raulated  in  its  descent,  and  that  the 
water  thereof  would  be  urged  with  f  reat 
violence  up  the  Inolined  plane.  Now, 
so  f«r  is  this  tnjm  being  the  case,  that  it 
is  jQst  the  reverse  of  what  actually  oe- 
edfs.  Wot  (he  slope,  instead  of  facili- 
tathig  the  flow  of  water  np  it,  tends  to 
throw  it  back  asain  towards  the  sea,  fts 
may  be  easily  demonstrated  by  reference 
to  the  tbUowing  diagram,    in    whioh 


a  b  repfeeents  the  sea-ilope,  and  e  d  the 
vertical  direetlon  of  a  wave.  Draw  a 
perpendienlar  line,  c  d,  from  a  b,  at  the 
point  d,  at  whieh  the  wave  would  strike. 
It  If  a  #tll*kiMMni  j»ioperty  in  physics. 


that  the  angle  of  percussion  is  ecjoal  to 
the  angle  of  recoil:  consequently,  eJcr^ 
cdfy  and  df  would  be  the  direction  hi 
which  a  vertical  wave  would  recoil  from 
the  inclined  plane,  a  6,  which,  being 
acted  upon  by  gravity,  is  still  farther 
deflected  to  the  line,  dg.  Thus,  then, 
if  the  water  of  the  sea  during  a  eale  had 
only  a  vertical  motion,  it  should,  when 
breaking  on  the  slope,  be  urged  in  the 
direction  d  a  towards  the  foot,  instead  of 
in  the  direction  de,  towards  the  summit 
of  the  slope.  And  the  stones  whieh, 
during  the  gales  which  damaged  the  Ply- 
mouth Bretucwater,  were  flung  landwara, 
would  hare  been  found  at  the  fbot  of  the 
incline. 

Mr.  Thomas  Stevenson's  excellent  ex- 
periments show,  beyond  question,  that 
there  is  a  very  great  horizontal  pres- 
sure in  the  motion  of  the  sea.  His  ma- 
rine dynanometer  redstered  nearly  three 
tons  per  square  foot  during  a  gale  off  the 
Skerry  vore  Rock.  This  could  not  possibly 
be  the  result  of. vertical  osoillation  only; 
for  the  statical  pressure  of  the  highest 
wave  would  not  amount  to  one  half  of  it 
Neither  could  it  have  been  the  result  of 
impact  from  the  effect  of  a  vertieal  wave ; 
for  during  the  transmission  of  the  force 
of  a  wave  from  a  vertical  to  a  horisontal 
line,  a  sufiicient  interval  of  time  would 
elapse  to  prevent  thb.  Spray  hi  often 
thrown  100  feet  above  the  crest  of  the 
highest  wave.  If  the  cause  of  this  were 
investigated,  it  would  not  be  found  to 
proceed  from  the  rising  and  falling  of 
the  wave;  for  it  is  impossible  that  the 
vertical  oscillation  of  a  wave  80  feet  high 
can  dash  spray  to  the  height  of  120  feet. 
The  stability  of  a  wall,  by  which  I 
mean  its  resistance  en  moase  to  an  over- 
throwing force,  is  compounded  of  its 
weight  and  breadth.  It  is  evident  that 
a  wall  with  a  sea  slope  possessed  these 
qualities  in  the  highest  degree. 

A  wall  with  a  vertical  face  mast  be 
composed  of  hswn  stone,  and  dependiB 
for  its  strength  upon  the  bond :  if,  there- 
fore, the  stone  eomposing  -  the  wall  be 
once  shaken  in  its  bed,  nothing  can 
restore  the  stability  of  the  mass. 

On  the  other  hand,  when  the  break- 
water is  composed  of  rough  blooks  whioh 
are  suffered  to  And  their  natural  inolina* 
tion,  the  damage  arising  from  storms  is 
entirely  superficial;  for  though  a  few 
hundred  tons  of  stone  may  be  heaved 
from  theUr  ph»e  by  the  tioleode  of  the 
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gBl^  Uiisy  80  hr  from  producing  my 
leriouB  injury,  has  quite  a  contrary  effect, 
by  tending  materially  to  consolidate  the 


I  will  take  an  early  opportunity  of  re- 
turning to  this  moat  interesting  subject. 
I  am,  Sir,  yours,  &e., 

William  Dkbdob. 
10,  Koriblk-street,  Str&nd,  Jane  18, 1846. 

F&A6MKNT  ON  LOOIC.      BT  JAMB8  COOI^LB, 
saa.,  M.A.,  BARRI8TB&.AT-LAW* 

Fully  sensible  of  the  ralue  of  the  re- 
cently published  researches  of  Mn  Boole 
on  die  Setence  of  Logic,  I  feel  it  right 
to  point  out  what  I  deem  a  misconcep- 
tion on  the  part  of  that  learned  writer. 

Mr.  Boole  has  observed,  that 

**  Those  relations  which  lo|ieiatis  daatg* 
oats  by  the  terms  oonditioiuly  di^junetiye, 
Ice.,  are  referred  by  Kant  to  distinct  ceti- 
ditkms  of  thought.  But  it  is  a  very  re- 
SHurkable  ftiet,  that  the  expressions  of  such 
relations  can  be  dedaced  the  one  from  the 
ether  by  mere  analytical  process."* 
'  It  ia  true  that  Kant  has  (Loaie;^  p. 
151)  stated  that  categorical,  hypothetical, 
ind  disjunctive  judgments  "depend  upon 
MBeQtii41y  distinct  logical  functions  rf  the 
mnderstanding"  ....  But  %  think  that 
tiie  following  quotations  and  remarks 
frill  m^e  it  clear  that  the  NftwroN  of 
IIetaphtsiob  was  quite  awa^e  of  the 
connection  between  diqunoti? e  and  other 
judgments. 

In  the  note  at  p.  113  of  bi^  ProUgo- 

AisB-fCll.  ..   (I.),  and  that— If  A  is  B,  A  is  note...  (2.) 

combining  (1)  and  (2)  we  infbr  that  A  is  either  B  or  C — a  disjunctive  judgment.  And 
this  disjunctive  ju(^^ment  mAy  also  be  arrived  at  by  combining  the  tvoo  categorioal 
judgments 

A  Is  B4>C  • .  <  (1.)  and,  tiiat  which  is  B  is  not  C  .  . .  (2.), 

fod  this  last  mode  of  derivation  would  be   equally  in  conformity  with  KANt'e 
view  of  the  disjunctive  judgment.f 
t,  dmiitli-iFard  Court,  Ttmple,  Jana  7, 1M7. 


menal  Kant,  speaking  of  the  table  of 
the  Categories,  pays  **  that  the  third**  of 
each  class  respectively,  "arises  from  the 
first  and  the  second  conjoined  in  one  con- 
ception...". Again,  in  his  Critick  of 
Pure  Reason,^  he  observes  "  that  the 
third  Categorv  always  arises  from  the 
combination  of  the  second  with  the  first 
of  its  class.''  And  he  illustrates  this  by 
saying,  that  "  fFholeneee  (Totality)  is 
nothing  else  but  plurality  considered  as 
unity;  Limitation^  nothing  else  but  re- 
alitj  combined  with  negation ;  Community 
is  cetuecdity  of  a  substance  in  determina- 
tion reciprocallv  with  others;  lastly. 
Necessity  is  nothing  else  but  the  exist- 
ence which  is  given  through  possibility 
itself ..."  [He  then  goes  on  to  state  that 
since  this  combination  is  effected  by  a 
particular  actus  of  the  understanding, 
the  third  Categories  are  primitive  and 
not  merely  deduced  conceptions  of  the 
pure  understanding.  This  last  state- 
ment explains  the  extract,  which  I  have 
above  given,  from  hik  LogicJ]  Now— 
The  Categories  have  each  as  a  basis  a 

5 articular  form  of  Judgment.  Hiese 
udgments  correspond  In  their  proper- 
tied with  the  respective  Categories  wnich 
are  founded  on  th6m.  Hence  the  diS" 
junctive  judgment  Which  corresponds  to 
the  Category  of  OommuDity  arises  from 
the  combinaftn  of  It  categorical  and  a 
hypothetical  judgment.  Kant  has  not, 
that  I  am  aware  of^  explicitly  shown 
this,  though  he  has  implicitly  afiirmed  it, 
as  I  have  just  pointed  ant.  It  may  how- 
ever be  proved  as  follatrs  :  Suppose  that 


•  OamMiM  and  Dubtin  MaihemaUeal  Journai, 
ToL  ill.,  p.  197. 

t  TranilAted  by  JoIid  Rlchaidson.  London,  1819. 

i  Same  translator  and  date  a«  the  Logic, 

f  P.  84  of  the  Translation,  pabHshed  by  Pickering. 

ndM,  18M.  Eead  the  whole  of  the  Stmmd  Ob- 
itrvaiion.  pp.  84—85. 

I  By  B-f  C  is  meant  the  whole  class  formed  by 
the  Junction  of  class  B  and  class  C,  and  conse- 
VvntlyC^jaMena  that  A  is  contained  somewhere 
fttlw  dSM  fbzmed  by  the  jonietioa  of  B  and  C,  not 


that  A  is  6oM  B  and  C.  The  following  inustratlon 
will  perhaps  be  considered  as  not  improper.  Let 
B  and  C  be  conceived  as  equal  semicircleB  on  op- 
posite sides  of  the  same  diameter,  th^n  B+C  de- 
notes the  whole  circle.  Let  A  represent  another 
space  then  by  "A  is  B+C"  U  U  Intended  to  be 
Alleged  that  A  is  within  the  circle,  but  nothing  is 
Intended  to  be  asserted  respecting  its  position  with 
refisrence  to  the  semicircles  B  and  C. 
%  Critick  of  Pure  Mtasgu,  (Txmnslation)  p.  75. 
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TIBBIT'S   spring  holdfast  for  window  8ASHK8. 

[RegUterod  under  the  Act  for  the  Protection  of  Articles  of  UtiUty.    William  Bullock  Tibbitf,  of 
Braunston,  in  the  County  of  Northampton,  Oentleman,  Proprietor.] 

Fig.  1.  Fig.  2.  Fig.  3. 


Fig.  1  is  an  elevation,  fig.  2  a  section, 
and  fig.  3  a  plan  of  this  holdfast.  To 
every  sash  there  may  be  two  such  hold- 
fitf ts,  one  on  each  side ;  or,  in  some  cases, 
one  only  may  sufSce.  Each  hold&st 
consists  of  the  several  parts  marked  A, 
B,  C,  D,  £,  F,  and  G.  A  is  a  rack,  which 
is  affixed  to  one  side  of  the  sash ;  B,  is 
a  plate  of  metal,  which  is  let  into  the 
grooved  recess  in  which  the  sash  runs, 
on  the  side  of  that  recess  opposite  to  the 
rack ;  C,  is  a  roller,  which  is  mounted  in 
the  plate,  B,  the  ends  of  its  axis  resting 
in  slots  cut  in  the  cheeks,  D  D,  which 
are  either  either  cast  in  one  piece  with, 


or  otherwise  affixed  to  the  plate,  B.  £ 
is  a  bow -spring,  which  is  attached  at  the 
middle  to  the  back  of  the  saddle-piece,  F, 
and  has  its  two  end  bearings  in  the  pro- 
jecting pieces,  G  G.  The  sides  of  the 
saddle-piece  rest  on  the  axle  of  the  roller, 
C,  so  that  as  the  spring  attached  to  this 
saddle-piece  has,  in  its  normal^  state,  a 
constant  pressure  outwards,  it  keeps 
while  in  that  state  the  roller  constantly 
projected  a  little  way  beyond  the  face  of 
the  plate,  B,  and  interlocked  between 
two  of  the  teeth  of  the  rack,  A,  as  shown 
in  fig.  1. 
When  the  sash  is  raised  or  lowered 
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sparxb's  railway  dibpatch  akd  cash-box. 

and  returns  as  instantaneously  to  its  ori- 
ginal holdfast  position  oi    ' 
that  horisontal  pressure. 


the  roller  yields  instanUneously  to  the 
horisontal  pressure  resulting  from  the 
Tcrdcal  moTement  of  the  sash,  and  con- 
sequent action  of  the  rack-teeth  upon  it, 


SPABKs'a   AAILWAT  DISPATCH    AND   GASH-BOX. 

[Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    John  Sparks,  of  12,  King-«treet, 
Tower-hill,  Builder,  Proprietor.] 


Fig.  1  of  the  above  engraving  is  a 
ftoQt  elevation  of  this  box,  and  fig.  2  a 
aeetional  elevation  on  the  line  a  6  of  fig.  1. 
A  A,  is  the  external  shell  of  the  box 
vrhieh  is  divided  longitudinally  into  two 
eompartments  by  the  partition,  BB ;  the 
lower  compartment  is  for  the  reception 
of  the  articles  to  be  conveyed,  which  are 
removed  therefrom,  at  their  destination, 
through  the  locked  door,  C.  The  upper 
eompwtment  contains  a  cylinder,  D, 
which  is  open  on  one  side  from  c  to  </, 
and  is  suspended  on*  central  pivots,  c  c, 
which  have  their  bearings  in  tne  ends  of 
the  box,  so  that  the  cyunder  is  free  to 
turn  upon  them.  £  is  one  of  a  pair  of 
connecting  bars  (there  being  one  to  each 
end  of  the  cylinder)  which  at  the  upper 
end  18  joined  to  the  fly-lid,  F,  of  the  box, 
and  at  the  lower  end  to  the  cylinder,  so 


that  when  the  fly-lid  is  lifted  up,  the  open 
side  of  the  cylinder  is  uppermost,  and 
ready  for  the  reception  of  the  articles  to 
be  transferred  to  the  box.  When  the 
lid  is  let  down  upon  the  box  the  cylinder 
is  turned  round,  and  the  goods  fall  into 
the  lower  compartment,  from  which  thev 
can  only  be  taken  through  the  door,  C. 
G  is  one  of  a  pair  of  sliding  bolts  which 
admit  of  the  cylinder  turning  round  only 
at  such  time  as  the  box  is  standing  in  an 
upright  position,  and  by  coming  against 
the  projecting  pins, //,  render  it  imnos- 
sible  to  take  anything  from  the  box 
through  the  cylinder  by  taming  it  into 
any  other  position. 

ne  think  this  apparatus  meets  more 
completely  all  the  desiderata  of  the  case 
than  any  other  which  has  yet  come  under 
our  notice. 


SOiriNIMG   IVOKT. 


Sir,— In  your  Number  for  July  1,  yoa  state 
ha  reply  to  "  Y.  X.'s"  inquiry  respecting  the 
treatment  of  ivory,  that  "  to  soften  is,  in 


fast,  to  decompose  and  destroy  it,"  and 
*'  according  to  all  past  knowled^  and  ex- 
perience,  It  does  not  admit  of  behig  either 
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moulded  or  emboB«ed»"  &c.  Permit  me, 
through  the  medium  of  your  valuable  Jour- 
nal, to  inform  your  correspoudent  that  about 
two  years  ago,  a  person  named  Maison,  re- 
siding in  Paris,  invented  a  process  of  soft- 
ening ivory  so  as  to  render  it  capable  of 
receiving  any  required  impreuionr  and  of 
beiDg  manufactured  into  articles  of  utility 
and  ornament,  such  aa  chairs,  cablneta, 
baskets,  vases,  &c.  I  must  acknowledge 
that  objects  manufactured  by  this  process 
do  not  present  so  elegit  an  appearance  as 
those  made  of  carved  ivory  (  but  M.  Maison's 


inventioii  offers  this  advfiitage;  that  itm 
cheapness  would  admit  of  the  mora  geaaral 
employment  of  ivory,  the  use  of  wliich  sab- 
stance  is  now  greatly  restricted  owing  to  the 
trouble  and  expense  of  carving. 

I  believe  that  Maison  was  desirous  of 
introdaoiiig  his  inTsntion  into  England,  but 
that  the  price  he  asked  for  the  secret  was 
much  too  high  to  tempt  a  purchaser. 

I  have  the  honour  to  be, 

Sir,  yours  very  respectfUly, 

Ebub. 

London,  July  5,  1848.    . 
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(Continued  from  page  465. ) 

Prop.  XLI. 
If  thm  anff  point  Unet  b0  drawm,  one  perpmidkmlar  to  a  pUau^  and  the  other 
perpendicular  to  a  Une  in  thai  plane:  then  the  pime  through  the  Unet  §o  drawn 
will  be  perpendteular  to  the  Une  in  the  plane. 
From  the  poiot  A  let  a  perpendicular 
AB  be  drawn  to  the  plane  MN,  and  A£ 
perpendicuhir  to  a  line  CD  in  the  plane 
MN;   then  if  the  plane  PQ  be  drawn 
through  AB,  AE,  it  will  be  perpendicular 
to  the  line  CD. 

For,  in  the  plane  PQ  draw  EF  per- 
pendicular to  BQ.  Then,  since  the 
plane  PQ  is  drawn  through  AB,  and 
AB  is  perpendioular  to  MN,  the  plane 
PQ  is  perpendicular  to  MN. (f>ro«.  31.) : 
and  since  EF  is  drawn  in  the  plane  PQ 
nerpendicular  to  BQ,  the  intersectioo  of 
MN,  PQ,  and  PQ  is  itself  perpendicular 
to  MN,  the  line  EP  is  perpendicular  to 
the  plane  MN.  (prop.  32.)  Whence 
*    afar  to  ED.  ( 


EF  is  perpendiouli 


(prop.  24.) 


Also,  AE  IS  perpendicular  to  £P  by  hypothesis ;  »nd  benee  the  lines  A£,  EF  in 
the  plane  PQ  are  both  perpendicular  to  the  line  CD,  and  the  plane  PQ»  thertfore, 
itself  perpendicular  to  CD.  (jfnrop,  24.) 

COBOLLARIBS. 

This  proposition  admits  of  many  modifications  in  the  form  of  ha  enaoeiation,  soma 
of  which  are  better  adapted  to  particular  purposes  than  others.  Two  of  these,  •• 
well  as  two  simple  deductions  from  the  proposition,  are  annexed. 

1.  If  AB  be  perpendicular  to  the  plane  MN,  and  CD  be  a  line  in  the  plane  MN, 
and  if  BE  be  drawn  perpendicular  to  CD,  then  all  linei  drawn  f^om  £  to  the  per- 
pendioular AB  will  be  perpendicular  to  CD. 

2.  If  AB,  CD,  MN,  and  BE  be  drawn  as  just  described,  and  perpendiealaffs  to 
CD  be  drawn  from  points  in  AB,  they  will  all  meet  CD  in  the  same  point  S. 

8.  Under  tl\f  same  hypothesis,  any  line  EA'  drawn  to  meet  AB  will  be  perpen- 
dicular to  CD. 

4.  Of  the  lines  drawn  from  E  to  AB,  the  line  EB  In  the  plane  MN  is  the  least : 
and  that  (KA'in  the  figure)  drawn  to  the  point  of  AB  nearer  to  B  is  less  than  the 
more  remote. 
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IftL  Kne  be  mdmed  to  a  plane,  andUnei  be  drawn  4a  Ike  plane  from  ike  point  where 
the  ineHned  line  meete  it,  thi  angUe  formed  by  the  inclined  Hne  with  the  Un$t 
I  will  be  eubfeei  to  the  following  relatione : 

The  aente  profile  angle  ie  the  least  qf  till. 
The  obtuse  profile  angle  is  the  greatest. 

The  angle  formed  with  the  Hne  Uast  inclined  to  the  aeuie   prqflH 
trace  is  less  than  that  farmed  with  the  more  remote  one;  and 
(4.)  On^  two  ef  these  angles  can  be  equal,  one  lying  m  me  sUtB  tf  th* 

profile  plane,  and  the  other  on  the  other, 
(ft.)  One  UnCf  and  only  onCf  can  be  drawn  in  the  pkme  perptniittikar 
to  the  inclined  Une, 


(1,  2.)  Let  AB  be  a  line  inclined  to 
the  plane  MN,  and  let  lines 'AC,  AD, 
AS,  AP,  AG,  be  drawn  in  the  plane 
BIN;  aad  let  BAG  be  the  acute  profile 
angle,  and  BAG  tiiie  obtnse  one :  then 
BAG  is  the  least,  and  BAG  the  greatest 
of  an  the  angles  which  can  be  so  formed. 

(1.)  For  let  BAE  be  any  other  angle; 
about  A  in  the  plane  MN  describe 
die  dide  GGB;  and  from  C  in  the 
profile  plane  draw  CB  perpendicular  to 


Tb^^BC  is  perpendicular  to  the  plane  MN  (prop,  32) ;  and^heiioe  Bfi  is  matsv 

'      '-    '  '  to ttie  two 


than  BC  (prop,  28.)     Consequently  since  the  two  sides  AB,  AC  are  equal 

AB,  A£/but  the  base  BE  greater  than  the  base  BG,  the  angle  BAE  ia  greater  thaa 
BAG.    The  acute  profile  angle  BAG>  therefore  tiie  least  angle. 

(2.)  Again,  since  GG  is  the  diameter  of  the  circle  GEG,  it  Is  greater  diaa  fSaUb 
line  £G  ia  the  circle  (Euc.  tit.  15) :  wherefore  the  line  BQ  is  greater  duui  B9 
(frap.  28.)  Whence,  BA,  A£  are  equal  to  B  A,  AG,  but  the  faass  BG  greater  thali 
the  base  BE ;  and  the  angle  BAG  is  hence  greater  than  BAE.  The  obuise  profile 
angle  BAG  is  therefore  the  greatest  angle. 

(3.)  Let  AE  be  nearer  than  AP  to  the  acute  profile  trace;  then  the  ^ngle  BAE 
will  be  less  than  BAF. 

For, Join  BF.  Then  since  the  angle  CAF  ia  greater  than  GAB,  the  subtending 
ehord  FG  is  greater  than  FE ;  or  F  is  more  remote  from  the  perpendicular  tha» 
E  is.  Whence  BF  is  greater  than  BK  Gonseqnently  B  A,  A£  are  equal  to  BA« 
AF,  but  the  base  BE  leas  than  the  base  BF ;  and  hence  the  angle  BAB  ia  leaa 
than  BAF. 

f  4.)  There  can  be  drawn  one,  and  ofily  one,  line  in  the  plane  MN,  which  shall 
BNkko  an  angle  equal  to  BAE. 

For,  make  the  aogle  CAD  equal  to  CAE,  and  join  BD. 

Then,  since  the  angle  GAD  is  equal  to  CAE,  tne  chord  CD  is  equal  to  0£ ;  aid 
hen^e  the  line  BD  to  BF  (prop,  28.)  WfaerefiDre  (Ac.  L  8)  the  angle  BAD  tf 
equal  to  BAE.    There  can,  hence,  be  one  angle  equal  to  any  aeleeted  a*gle  BAE. 

tliere  can  be  only  one:  for  all  the  others  on  the  side  GEG  of  the  plane  QG  ana 
either  greater  or  less  than  BAB,  as  has  been  proved ;  and  it  follows  in  the  same  waj^ 
that  all  those  on  the  other  side  of  QC  are  eidier  greater  or  leas  than  BAD»  and 
hence  than  BAE. 

(5.)  Draw  HAK  perpendicular  to  GC  in  the  pUme  MN.  Then,  GG  is  the  telw 
secuon  of  two  planes  MN,  PQ,  and  H£  is  drawn  in  one  of  the  planes  MN  perpen-* 
dicular  totjrG,  it  is  perpendicular  to  the  plane  PQ;  and  hence  to  the  Hne  AB  in 
that  pUne»    Whence  one  line  can  be  drawn  in  Ae  pUne  MN  perpendicular  to  AB. 

Thero  can  be  but  one:  for  then  it  would  also  be  perpendicuhtf  to  PQ9  which  ii 
impOHible  (j^.  26*)^  To  ba  ccniumad.) 
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Sir, — The  tbundentorm  which  visited 
HI  last  night  afforded  an  excellent  oppor- 
tunity to  those  who  delight  in  observing 
natttnd  phenomena,  and  in  admiring  the 
miljestjr  which  pervades  the  works  of  the 
Creator. 

Since  the  Polytechnic  Institation  has 
been  re-opened,  some  interesting  lectures 
have  been  delivered  there  on  the  subject 
of  thunderstorms,  and  I  have  no  doubt 
that  such  of  your  electrical  readers  as 
are  resident  in  London  have  already  be- 
come acquainted  with  the  novel  effects 
which  Mr.  Baggs  presents  to  his  audience. 
But  to  your  numerous  country  readers, 
who  are  dependent  on  secondary  evi- 
dence, I  think  a  short  account  of  these 
valuable  additions  to  science  will  be  ac- 
ceptable, and  it  may  excite  a  desire  in  all 
to  push  onwards  in  that  hitherto  unex- 
plored region  which  is  now  opened  to 
our  researches. 

The  leading  improvement  which  marks 
Mr.  Baggs's  mode  of  discharging  Leyden 
phials  when  arranged  in  a  battery,  is  one 
which  I  beUeve  has  been  suggested  long 
ago,  but  has  certainly  never  l^en  carried 
out  in  practice  on  such  a  scale  as  we 
may  now  witness  in  the  lecture-room  of 
thePolvtechnic.  Electrical  batteries  are 
generally  so  constructed  as  to  have  all 
Uie  interior  coatinn  of  the  jars  connected 
to  one  end,  and  all  the  exterior  coatings 
to  the  other  end  of  the  circuit 

Mr,  Baffgs  insulates  each  jar  com- 
pletely, anof  at  the  instant  of  discharge 
brings  the  interior  of  one  jar  to  bear 
upon  the  exterior  of  the  next,  and  so  on 
in  succession  throughout  the  series. 

By  this  modification,  the  new  battery 
is  made  analogous  in  its  operation  to  the 
galvanic  battery  ;  and  the  difference  be- 
tween the  ordinary  Leyden  batteries  and 
those  of  Mr.  Baggs  is  exactly  that  which 
would  be  observed  between  a  galvanic 
trough  where  all  the  positive  and  all  the 
negative  plates  are  respectively  united, 
and  another  on  the  customary  cellular  or 
repetition  plan. 

n  e  have  thus  a  new  feature  introduced 
into  our  manipulation  of  Franklin  elec- 
trieity^the  simultaneous  change  in  posi- 
tion of  each  jar  of  the  battery;  and 
whilstitB  first  resulu  enable  theelectrician 
to  exhibit  a  disruptive  spark  of  great 
power,  we  can  set  no  limitations  to  the 
exnectations  we  may  indulge  in  from  its 
tan  development. 


The  battery  emploved  by  Mr.  "^es^ 
consists  of  ten  or  twelve  large  jars,  eacr. 
of  which  is  supported  horizontally  on  an 
insulating  pedestal,  which  is  capable  of 
rotary  motion  about  its  vertical  axis. 

These  jars  are  arranged  in  a  circle, 
and  are  charged  separately  by  the  steam 
electric-machine.  The  amount  of  elec- 
tricity imparted  to  each  jar  is  regulated 
by  an  ingeniously  contrived  electrometer 
which  answers  the  purpose  of  a  safety- 
valve. 

I  subjoin  a  description  of  this  self- 
acting  regulator,  although  I  believe  that 
it  is  not  altogether  new  either  in  prin- 
ciple or  construction. 

Fig.  1  represents  a  ground  plan  of  a 
battery  of  this  new  form,  the  five  jars  of 
which  are  supposed  to  be  separately 
charged. 

By  means  of  a  simple  motion  given  to 
a  system  of  rods  connecting  the  pedestals 
of  all  the  jars,  the  battery  is  brought 
into  the  position  indicated  in  fig.  2 ;  the 
rotation  of  each  having  been  m  the  di- 
rection of  the  arrow.  It  will  be  observed 
that  the  inner  surface  knob  of  each  jar 
is  now  within  "striking''  distance  of 
the  outer  surface  of  the  next  succeeding, 
and  by  this  means  the  accumulated  force 
of  the  whole  battery  discharges  all  the 
lars  at  once,  and  the  spark  restoring  equi- 
librium passes  through  the  space  A  B, 
which  in  Mr.  Baggs's  battery  is  extended 
to  about  three  feet !        • 

Fig.  8  represents  the  electrodynamic 
regulator  referred  to  above. 

A  and  B  are  two  stationary  metallic 
balls,  the  former  of  which  is  connected 
with  the  earth,  the  latter  with  the  jar 
about  to  be  charged. 

The  ball  C  is  borne  at  the  end  of  a 
metal  balance-rod  R,  moving  verticallT 
about  the  fulcrum  P,  and  is  weighted  at  W 
according  to  the  intended  maximum  in- 
tensity of  the  charge.  The  electricity 
is  transmitted  from  the  machine  by  Uie 
wu-e  P,  along  the  rod,  and  through  the 
bails  C  and  B  to  the  jar. 

The  balls  C  and  B  being  affected  with 
electricity  of  the  same  sign,  will  repel 
each  other,  and  when  the  repulsive  force 
becomes  strong  enouffh  to  separate  them, 
the  rod  will  assume  the  position  indicated 
by  the  dotted  lines,  uutil  the  ball  C  coming 
within  "striking"  distance  of  A,  the  sur* 
plus  electricity  will  pass  off  to  the  earth. 
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At  the  risk  of  ilndnly  protractiog  this 
eommiuiication  I  shall  add  a  few  of  Mr. 
BaggB*s  observations  on  thunder  and  light- 

Ding. 

The  prolonged  roar  of  a  thunder  peal, 
so  unlike  the  snarp  report  of  an  ordinary 
electric  discharge,  is  generally  attributed 
to  the  reverberation  of  the  first  sound  by 
surrounding  objects ;  but  thunder  heard 
at  sea  or  on  a  level  plain,  cannot  owe  its 
duration  to  such  succession  of  echoes. 

Mr.  Bagffs  explains  this  difficulty,  as 
vrell  as  the  devious  aigsag  course  of  light- 
ning, by  the  following  Uieory : 

The  clouds  consist  of  strata  or  aggre- 
gations of  vapour,  and  each  mass  includes 
a  number  or  small  particles  of  vapour. 
Let  fig.  4  represent  a  number  of  these 
masses  and  small  particles.  Then  any 
one  particle,  A  for  instance,  will  be  simi- 
larly charged  throughout,  but  the  ex- 
teriors of  all  will  by  induction  be  charged 
dissimilarly.  The  spark  will  pass  be- 
tween two  bodies  similarly  charged  by 
the  common  tangent,  and  between  two 
dissimilarly  charged  along  the  common 
nonnal. 

Hence  there  will  be  a  succession  of 
cumulative  discharges,  forming  a  flash, 
whenever  the  masses  of  charged  vapour 
are  brought  into  such  a  position  as  to 
ooDsist  of  groups  arranged  as  are  the  jars 
in  ^,  2. 

Some  of  your  readers  mav  have 
noticed  as  I  have  done  that  the  ngure  of 
a  fiash  of  lightning  does  not  always  ap- 
pear  to  be  product  on  the  retina  of  the 
eye  with  all  its  parts  apparent  simulta- 
neously. Often  it  seems  to  resemble  a 
swift  meteor,  and  one  extremity  of  the 
light  disappears  whilst  the  other  is  pro- 
jected farther.  This  is  intelligible 
enough  if  we  consider  each  flash  to  con- 
sist  of  innumerable  small  discharges 
between  contiguous  masses.  The  direc- 
tion of  its  course  will  then  be  influenced 
by  the  relative  positions  and  electrical 
aflfections  of  the  various  masses  of  vapour, 
and  the  duration  will  depend  on  the  rapid 
aeeumulationin  each  mass,  of  an  amount 
of  electricity  which  finally  (but  often  not 
nntil  after  an  appreciable  time)  exceeds 
what  can  be  sustained  by  the  particle  or 
mass  under  the  circumstances.  This 
distinction  between  one  spark  and  a  flash 
of  continttotts  discharges  is  exceedingly 
important.  It  was  beautifully  illustrated 
by  Faraday  in  one  of  his  late  lectures, 
wliere  the  electric  current  was  so  retarded 


Fig.  1. 


Fig.  2. 
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and  wire-drawn  by  comoelUng  it  to  tra- 
verse an  imperfect  conaucting  medium, 
as  to  produce  effects,  such  as  firing  gun- 
powder, necessarily  requiring  an  appre- 
ciable duration  of  the  heating  power 
generated  by  its  passage. 

In  conclusion,  I  would  beg  leave  to 
propose  flat  cells  as  a  convenient  form  for 
the  jars  of  the  new  battery.  They  should 
be  broad  enough  to  admit  the  hand  for 
coating  with  tinfoil,  and  large  enough  to 
render  the  separate  charging  of  them  not 
too  troublesome. 

Yours,  &c., 

John  MAcGaiooR. 

24,  Idoooln'l-Illli  Fielda,  July  15,  1848. 


SSLV-AOmfO  SLUICES. 

Sir, — On  examining  the  embankments 
which  have  been  constructed  throughout 
the  united  kingdom  for  the  reclamation 
of  slob  lands  from  the  tidal  waters  of 
the  sea,  two  descriptions  of  self-acting 
sluices,  at  least,  may  be  observed  differ- 
ing in  no  other  particular  but  in  the 
length  of  the  arms  by  whioh  they  hang 
suspended  from  the  axle. 

Fig.  1. 


Fig.  1  of  the  accompanying  sketches 
shows  one  of  these  sluices  whose  line  of 
suspension  is  immediately  above  the 
top  of  the  sluice ;  and  fig.  2,  one  which 
hangs  by  long  rigid  arms  from  a  line  at 
least  10  feet  above  the  top  of  the  sluice. 
You  are  aware  that  the  use  of  these 
sluices  is  to  exclude  the  sea  water  at 
high  tide ;  and  at  a  particular  state  of  the 
ebo,  the  pressure  of  the  fresh  waters 
within  the  embankment  opens  the  sluices, 
and  thus  the  fiood  waters  of  the  country 
escape  through  the  tunnels  from  the  re- 
claimed lands  to  the  sea. 

To  ensure  the  most  effective  system  of 
drainage  from  more  rich  low  lands,  which 
otherwise  would  become  saturated  and 
materially  damaged,  the  efficiency  of  dis- 
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charge  through  the  sluices,  which  caa 
act  but  a  limited  time  during  each  tide, 
is  of  the  utmost  importance ;  and  as 
each  of  the  sluice  forms  above  referred 
to  has  been  adopted  in  important  situa- 
tions by  engineers  of  unquestionable  ex- 
perience and  ability,  the  following  in- 
vestigation of  the  mechanical  laws  whidi 
govern  their  action,  showing  theefllciency 
of  discharge  in  each  case,  may  not  1)0 
altogether  without  interest  to  some  of 
your  readers. 

Let  P  C  (fig.  3)  be  any  position  of  the 
lone  armed  sluice,  making  with  the  ver- 
tical B  C  the  angle  B  C  P-  9.  The 
point  P  is  held  in  equilibrium  by  three 
lorces;  viz.,  the  force  of  the  water  acting 
in  the  direction  Q  P,  the  weight  of  the 
sluice  and  arms  acting  in  Pfi,  and  the 
tension  of  the  rigid  body  reacted  at  the 
point  C. 

Eesolving  the  forrce,  PR,  into  the  two 
equivalents,  QP,  RQ,  respectively  per- 
pendicular and  parallel  to  PC,  the  latter 
is  destroyed  by  the  re- action  at  C,  ana 
the  remaining  e(^uivalent,  QR,  being  the 
tangential  force,  is  the  only  one  opposed 
to  me  direct  action  of  the  fluid. 

Take  F,  the  centre  of  pressure  of  the 
fluid,  and  G  the  centre  of  gratity  of  th^ 
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mass  of  the  sluice  and  arms  together ; 
put  PF-Z,  PG-Z'  and  PC=a.  Then 
FC« (a - z)  and  GC  =- (a - z) :  also  put 
PR»  W->the  whole  weight  of  the  mass* 

Now  the  angle  PRQ  is  obvioushr  equal 
to  PCB«e,  and  /.  W.  sin.  e=PQ*-Un- 
gential  force ;  and  if  P  represent  the 
force  of  the  water  upon  the  sluiee,  we 
have 

P.(a- 2)  =W.  810.6(0-20 
an  expression  for  the  conditions  of  eaui- 
librium,  supposing  the  system  placea  in 
air. 

Suppose  the  whole  now  immersed  in 
water,  as  the  sluices  must  be  ;  the  force 
of  buoyancy  upon  the  material  would  at 
once  destroy  the  equilibrium  exhibited 
above,  and  therefore  this  force  must 
occupy  a  place  in  the  equation.  Putting 
M  <=  the  mass  of  the  sluice  immersed, 
^«the  distance  of  its  centre  of  gravity 
from  the  centre  of  motion  C,  and  n— 
the  specific  weight  of  water.  Then} 
P.(« -a)-ii». n.  tf.  sin.  a=W.  sin.  B  (fl-«9» 
so  t!hat  the  conditions  pf  e^uilibiium  m 


^" r-  ^^^\4=^.i^Z^^^-^^^ 


water  between  the  resultant  of  the 
weight  of  the  sluice  and  that  of  the 
water,  are  generally, 

W,(fl-20 +«.«.<' 

Bv  an  exactly  similar  process  we  should 
find  for  the  sluice  with  the  short  arms 

(6-^) 
in  which  w\  b,  «*,  cf,  and  eT,  represent  in 
this  case  quantities  respectively  similar 
to  those  represented  by  w^  a,  s^,  d,  and 
e  in  the  first  case.  Equating  therefore 
these  two  values  of  P,  we  bave 

Bin.  e'  W.  (o-g^)-fm.».d  (b-z) 
rinTe  ■w.'(6-4r')  +  m.n.d'*  («-2)' 
which  gives  the  ratio  of  the  angular 
openings  of  the  sluices  due  to  a  given 
pressure,  P,  and  therefore  a  direct  com- 
parison of  the  efficiency  of  discharge  in 
each  case. 

From  the  last  equation  it  is  manifest 
that  as  the  total  weight  of  the  short 
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anned  sluice  most  \>e  less  than  that  widi  reader  and  ordinary  aritfamedoian.    The 

the  long  arms,  the  ratio  of  ,  application,  therefore,  of  the  results  ahoye 

sin.  0  obtained  to  a  pardcular  case,  in  which  I 

j^  0 '  have  accurately  ascertained  die  nnmbera 

must  be  always  greater  than  the  angular      ^  ^'  ,,»,,,    ,w 

opening  of  the  long  one,  die  pressure     ,   In  the  case  to  which  I  allude  W-506 
being  die  same  in  each  case.  lbs-»  C«  --^ ) = ^^  inches,  m.  n.  «266  Iba., 

The  preceding  investigation  is  abun-      rf-120  inches,  and  (ft-^)-50  inches, 
dantlysimple  and  easy  of  comprehension;      Also,  W'-393lb8.  (i-«')-36  mches, 
but  algebraic  formute,  however  simple     ^''-^l  inches,  and  (a-z)-128  inches, 
in  their  nature,  are  too  often  viewed  in         Subsdtudng  these  values  in  the  eqna- 
an  unfavourable  light  by  the  general     don,  we  have 

sin  g^_506x96x50«f(266xl20)_|  3^^^ 
sin  0     393  X  36  X  128-1-  (266  x  41)       *         ' 
the  rado  of  the  angular  openings  in  dus  pardcular  case. 

Now,  assuming  certain  angular  openings  for  the  short-armed  sluice,  let  us  see 
what  would  be  the  openings  due  to  the  long  sluice  for  the  same  pressure. 

G'^5'' log.  dn.  »8.940296 

1.3506  log.-0.130507 

8.809789  0.3''  42^ 

0'-15*»-  9.412996 

1.3506  0.130507 

9.282489 »ir  3' 

«r=.30°  9.698970 

1.3506  0.130507 

9^568463=21°  44' 

9^-45  9.849485 

1.3506  0.130507 

9.718978 -3r  35' 

«'-60  9.937531 

1.3506         0.130507 

9.807024-39''  63' 

0^-90  (horizontal)         10.000000 
1.3506  0.130507 

9.869493-47''  46' 

Here,  then,  are  the  practical  deductions  from  the  preceding  investigation. — ^The 
force  capable  of  opening  the  long-armed  sluice, 

3*"  42'  -  will  open  the  ihort  Bloioe    5<>. 

11°     3'  -  15°. 

21°  14'—  30°. 

31°  35'  - 45°. 

39°  53    -   60°. 

47°  46    -  90°  (horizontal.) 

There  are  other  disadvantages  besides      it   apparent   that  such    a  construction 
those  above  exhibited— the  inevitable     shoula  never  have  been  adopted, 
resdt  of  the  long  arms;  but  what  has  T.  Smith, 

been  shown  is  perhaps  enough  to  make        Bridf^town,  Wexlbzd,/ttnt  is.ms. 
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We  have  been  induced  to  look  a  little. 
more  closely  Into  the  history  of  the 
Gresham  College  (instead  of  trusting  to 
ovr]  memory  of  former  readings  upon  a 
aubjeet  which,  at  that  time,  only  in- 
terested us  from  its  gross  maWersation) 
dnce  the  present  yacancy  in  the  geo- 
meCry-professoFship  has  come  to  our 
kntywledge.  Of  course,  we  first  refer* 
red  to  old  Ward,  who,  in  his  *'  Lives 
of  the  Professors  of  Gresham  College,*' 
bas  giyen  the  principal  documents  res- 
pecting its  early  history.  We  haye, 
therefore,  selected  all  thos^  parts  of  Sir 
Thomas  Gresham's  will  which  relate  to 
his  college,  and  extracts  from  a  descrip- 
tion of  the  fundamental  constitution  of 
it,  as  detailed  in  the  tripartite  deed  be- 
tween the  Corporation,  the  Mercers' 
Company,  and  the  Gresham  professors 
In  1597.  We  haye  not  room  this  week 
to  discuss  this  singular  document,  or 
compare  it  with  the  will :  still  less  can 
we  recount  the  subsequent  scandalous 
peryersions  of  this  trust,  effected  by  the 
act  of  Fisrltament  in  1768  (8  Geo,  iii.  cap, 
23,)  by  which  the  college  has  been  vir- 
tnally  annihilated.  It  is  to  be  lamented  that 
this  college  did  not  come  under  the  scru- 
tiny of  £ord  Brougham's  Committee,  in 
1817-18.  The  glaring  enormity  of  its 
misappropriation  would  haye  stood  out 
in  bold  relief  even  against  the  infamous 
case  of  "  Spittle  and  mere,^' — one  of  the 
w<»st  cases  that  has  ever  found  its  way  into 
the  public  records  I  We  shall  return  to  the 
subject,  and  sift  it  to  the  yery  bottom. 

Sir  Thomas  Gresham,  as  we  haye 
said,  was  educated  at  Cambridge,  under 
Dr.  Cains,  himself  the  co-founder  with 
Dr.  Gonyille,  of  the  college  which  bears 
their  joint  names.  There  was  hence  the 
idea  of  a  foundation  presented  to  his 
mind  in  early  life ;  and  there  was  preva- 
lent in  Cambridge  a  belief  that  he  in- 
tended to  add  another  college  to  that 
nniyersity.  Indeed,  there  was  addressed 
to  him,  by  the  public  orator  of  that  day, 
a  fulsome  letter,  by  order  of  the  caput, 
to  remind  him  of  his  "  promise."  What 
answer  was  given  is,  however,  not  known ; 
but  it  is  clear  that  the  merchant-Maece- 
nas had  long,  ere  that  period,  made  up 
his  mind.  He  had  built  for  himself  a 
"  BfansloD  House"  between  Bishopsgate- 
street  and  his  Royal  Exchange,  fvhich 


was  quite  as  remarkable  for  its  extent  as 
for  its  magnificence ;  the  plan  of  which 
was  that  of  a  collegiate  building,  adapted 
to  form  "lodgings**  for  the  professors, 
lecture-rooms,  laboratories,  and  a  noble 
gallery  fitted  for  use  on  all  public  occa- 
sions. This  was  begun  about  1560 
even  during  the  life  of  his  only  son, 
which  shows  how  fully  he  had  de- 
termined upon  the  foundation  of  his> 
college.  In  1575  he  made  his  will — 
(written  entirely  with  his  own  hand) — 
in  which  he  endowed  this  college  with 
ample  funds,  chargeable  upon  certain  of 
his  estates,  amongst  them  the  Royal 
Exchange  ;  and  left  the  Corporation  of 
London  and  the  Mercers'  Company  joint 
trustees.  There  were  first  appointed  in 
one  part  of  the  will  the  four  professor- 
ships, viz.,  of  "divinitye,  astronomy, 
musicke,  and  geometry,"  with  "salla- 
ries  andstipendes"  each  "of  fifty  pound 
of  lawfull  money  of  England  yerely." 
In  a  later  part  he  adds  the  three  profes- 
sors of  **lawe,  phissicke,  and  rhetoricke," 
to  each  of  whom  he  allots  the  same 
•*  stipende."  Further  on  still,  we  find  it 
ordained  that  the  said  trustees  "shall 
permitte  said  seaven  persons,  by  them 
from  tyme  to  tyme  to  be  elected  and 
appointed  in  manner  and  forme  aforesaid, 
meete  and  sufficiently  learned  to  reade 
die  said  seaven  lectures,  to  have  the 
occupation  of  all  my  said  mansion  house, 
gardeins,  and  of  all  other  the  appurte- 
naunces,  for  them  and  every  of  them 
there  to  inhabite,  study,  and  Aaylie  to 
read  the  said  several  lectures.  And  my 
will  is,  that  none  shall  be  chossen  to 
retide  any  of  the  said  lectures  so  long  as 
he  shall  be  married,  nor  be  sufiered  to 
reade  any  of  the  said  lectures  after  he 
shall  be  married,  neither  shall  receive 
any  fee  or  stipend  appointed  for  readinge 
the  said  lectures.'^  This  is  all  that 
occurs  in  the  will  relating  to  the  endow- 
ment of,  and  conditions  attached  to,  the 
Gresham  professorships. 

The  statute  of  mortmain  rendered  it 
necessary  that  license  should  be  obtained 
for  the  appropriation  of  his  estates  to 
this  purpose  within  a  certain  period. 
He  therefore  adds,  "  that  I  doe  require 
and  charge  the  said  corporations  and 
governors  thereof,  with  circumspect  dili- 
gence and  without  longe  delay,  to  procure 
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and  see  to  be  done  and  obteyned,  ss  they 
will  answer  for  the  same  before  AU 
mighty e  God.  For  if  they,  or  any  of 
them,  should  neglecte  the  obteyning  of 
8uch  lyssaunce  or  warrante,  which  I  trust 
cannot  be  difficult  (nor  so  chargable, 
but  that  the  overplus  of  my  rentes  and 
proffittes  of  the  premisses  herein  before 
to  them  disposed  will  soon  recompence 
the  same,)  because  to  so  good  purpose  in 
the  common  wealth  no  prince  nor  coun- 
cil in  any  age  will  deny  or  defeate  the 
same  (and  if  conveniently  by  my  will  or 
other  conveyance  I  mignt  assure  it,  I 
would  not  leave  it  to  be  done  after  my 
death) ;  then  shall  the  same  revert  to  my 
right  heires  ;  whereas  I  do  mesne  the 
same  for  the  common  weale.  And  then 
the  defaulte  thereof  shall  be  to  the  re- 
proach and  condempnation  of  the  said 
corporation  afore  God.'* 

The  entire  will  In  ^detail  is  given  by 
Ward  in  his  **Livesof  the  Professors 
of  Gresham  College,"  (fol.  1740),  but 
as  the  book  is  large  and  not  very  com- 
mon, we  have  thought  it  advisable  to  ex- 
tract all  that  relates  in  the  most  remote 
degree  to  the  college,  in  order  that  our 
readers  may  see  Sir  Thomas  Gresham 'a 
earnestness  in  the  cause  of  learning,  and 
the  only  restrictions  which  he  made. 

Some  opposition  to  the  will  was  made 
by  Lady  Gresham,  but  the  trustees  ob- 
tained an  Act  of  Parliament  which  set 
the  matter  at  rest,  and  they  came  into 
possession  in  1596;  and  in  1614,  a 
patent  from  the  Crown  was  obtained  **  to 
hold  them  for  ever  upon  the  terms  ex- 
presse<yn  the  will  of  the  donor,".  (Ward, 
p.  32,)  m  conformity  with  the  will  of 
the  founder. 

An  agreement  tripartite  between  the 
Corporation,  the  Mercers'  Company, 
and  the  professors,  bearing  date  January 
16,  1597,  prescribes  the  objects  of  the 
college  and  the  manner  of  lecturing. 
This  very  curious  document  is  printed 
at  length  by  Ward  in  his  preface ;  but 
it  would  be  too  long  for  extract  into 
our  pages.  We  can  only  give  ^  few 
passages  which  more  immediately  bear 
upon  our  present  object 

The  first  paragraph  recites  the  *'  chief 
care"  of  the  trustees,  "  that  the  last  will 
and  testament  of  the  said  Sir  Thomas 
Gresham  touching  his  said  mansion  house, 
and  the  lectures  there  to  be  read,  should 
be  in  aQ  things  truly  performed  accord- 
ing to  the  intent  thereof* ;   and  then 


proceeds  to  put  ''the  seven  persons 
already  elected  and  appointed,  &c.,  being 
meet  and  sufficiently  learned  to  read  the 
seven  lectures,"  into  possession  of  "all 
the  said  mansion  house,  gardens,  and  of 
all  the  other  appurtenances,  for  them, 
and  every  of  them,  there  to  inhabit, 
study ,  and  daily  read  the  said  several 
lectures  mentioned  in  the  said  will  and 
testament  of  the  said  Sir  Thos.  Gressham, 
according  to  the  true  intent  thereof  ^ 

The  second  paragraph  prescribes  that 
[besides  the  ordinary  daily  lectures? 
This  is  not  very  clear  from  the  docu- 
ment] there  shall  Be  **  certain  several 
solemn  lectures,  with  great  care  and  dili- 
gence to  be  performed,  by  every  of  the 
said  lecturers  in  their  several  arts  aod 
sciences,  at  the  several  set  days  and 
times  ;"  and  the  periods  are  fixed  in  tbe 
third  and  future  paragraphs,  'the  reasons 
for  this  are  recited  to  be,  "the  credit  qf 
the  place,  the  more  increase  of  learning^ 
and  the  greater  honour  of  the  founder  ** 

The  fourth  paragraph  fixes  the  college- 
year  at  four  terms,  nearly  corresponding 
with  the  common  law  terms;  and  the 
fifth  we  give  entire  : 

"  And  forasmuch  as  the  publick  read- 
ing of  the  said  lectures  Is  to  be  per- 
formed in  that  manner,  as  may  most 
tend  to  the  glory  of  God,  and  tne  com^ 
tnon  benefit  qf  the  people  of  this  city, 

WHICH  WS  DOUBT  NOT  TO  BE  THE  PBIN- 
CIPAL  ENDS  OF  THB  SAID  FOUKDEB  IN 
ORDAINING   THE    SAID    LECTDBES ;    and 

for  that  the  greatest  part  of  the  inhabi- 
tants within  the  city  understand  not  the 
Latin  tongue,  whereby  the  said  lectures 
may  become  solitary  in  a  short  time  if  they 
be  delivered  in  the  Latin  tongue  only; 
and  yet  withal  it  is  very  likely  that  divers 
strangers  of  foreign  countries,  who  re- 
sort thither,  and  understand  not  the 
English  tongue,  will  ereatly  desire  to 
hear  the  reading  of  the  said  lectures, 
whereby  the  memory  of  the  said  founder 
in  the  erecting  of  the  said  college  for  the 
increase  of  learninff  may  be  divulged, 
to  the  good  ensample  of  foreign  nations, 
and  the  honour  and  credit  of  this  hon- 
ourable city :  it  is  thought  meet,  that  the 
said  solemn  lectures  be  applied  to  the  best 
benefit  and  contentation  of  the  auditors 
of  both  sorts." 

It  is  little  likely  that  "  divers  strangers 
of  foreign  countries  "  would  be  resident 
in  London  at  that  time,  except  for  com- 
mercial  or   semi-diplomatic   purposes* 
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The  latter  ekaa  iben  held  a  very  amM- 
gtioos poeition  (see  **  Dee,  John,"  Peniiy 
Cye.lopedta,)  which  it  would  not  hate 
been  pditieal  wisdom  on  the  part  of  'the 
citiiens  of  London  to  harbour,  succour, 
or  encourage ; "  and  the  mere  courtiers 
did  not  form  a  class  likely  to  be  interested 
hi  any  collegiate  learning.  The  "  divers 
strangers"  who  came  to  England  in 
eonfonnity  with  **  the  wont  of  the  wan- 
dering pilgrims  of  learning*'  of  preced- 
ing times  to  travel  everywhere^  would  go 
to  Oxfbrd  generally  (as  the  then  most 
eelehrated  English  nnf  versity,)  and  occa- 
sionally to  Cambridge,  and  not  trouble 
tbemaelTea  with  a  new  college  without 
European  fkme,  and  only,  indeed,  Jost 
eommeneing  its  existence.  There  are 
hence  only  two  ways  left  us  of  looking  at 
the  ordination  of  this  paragraph. 

The  first  is, — that  the  trustees  reallv 
intended  to  make  the  college  of  sued 
efSciency,  learning,  and  reputation,  that 
it  should  attract  learned  foreigners  to 
its  foeturea  and  exerotses— ;/&r  ihe  »ake 
of  $tH€fy,  and  the  acquisition  of  know- 
Udge  wkidi  eould  be  nowhere  else  oh- 
tained.  If,  however,  this  had  been  the 
ease,  how  are  we  to  account  for  the  spe- 
cial character,  and  the  attempt  at  render- 
ing iSbit  lectures  adapted  to  the  capacitv 
of  the  London  oitisens  of  that  day,  which 
nms  throagh  the  prescriptions  for  the 
law,  physic,  and  dignity  lectures  ?  This 
hypMDtheaii  must,  therefore,  be  abau- 
doned. 

The  second  is,— that  the  trustees  con- 
ildered  the  <*  Latin  tongue"  to  be  the 
vemacalar  language  of  the  merchants  of 
IBbaropel  Beyond  <*the  service  of  the 
maaa,"  it  was  as  little  known  to  the 
merchants  of  Holland,  and  Germany, 
and  Italy,  as  it  was  to  the  English  mer- 
ehant  and  London  dtiaen.  The  assump- 
tion waa  a  dmple  absurdity--as  much  so 
tlien  aa  It  is  now. 

We  oan  otily  look  tipon  this  euphuism 
(to  ttse  a  term  of  that  neriod,)  and,  in- 
deed, many  o^  the  regulations  contained 
te  the  entire  document,  as  the  result  of 
a  total  miaoonception  of^  the  magnificent 
vlewt  of  Sir  Thomas  Gresham,  and  as 
an  attempt  to  give  "  a  learned  air"  to 
the  vulgar  and  common -place  system  of 
lecture  which  the  trustees  had,  in  their 
"  practical  wisdom,''  been  pleased  to  or- 
dun  Instead.  Gao  anything,  for  instance, 
be  aoQceived  so  absurd  as  the  prescrip- 
liona  for  the  leeturea  on  astronomy  and 


^ometry,  which  are  given  a  little  fur- 
ther on  r  Yet  even  these,  paltry  as  they 
are  in  reference  to  the  science  of  this 
day,  and  not  very  exalted  even  in  1597, 
have  not  been  adhered  to  either  in  their 
letter  or  their  spirit.  Even  on  the  very 
foundation,  the  will  and  testament  of  the 
founder  were  perverted  from  the  "  true 
intent  thereof.^*  We  cannot,  then,  much 
wonder  at  subsequent  perversions,  when 
we  look  at  the  status  and  wisdom  of  the 
trustees  who  have  represented  the  City 
and  the  Mercers'  Company  through  the 
several  ages  that  have  intervened. 

The  remaining  paragraphs  prescribe 
the  davs  and  hours  of  each  week  of  each 
term  tne  lectures  shall  be  read,  and  lay 
down  somewhat  stringent  regulations  as 
to  the  manner  of  treating  some  of  them. 
The  general  rule  for  time  m  the  Latin  lec- 
ture was  from  eight  to  nine,  and  the  Eng- 
lish f^om  two  to  three ;  except  the  mus^, 
which  is  to  be  wholly  in  English  (a  dis- 
pensation to  Dr.  John  Bull,  who  was 
"  recommended  by  the  Queen's  moat 
Excellent  Majesty,  ne  being  not  able  to 
speak  Latin,  )  between  tne  hours  of 
three  and  four  on  Thursdays  and  Satur- 
days. We  take  them  in  the  order  of  the 
"  agreement  tripartite." 

1.  The  Solemn  Divinity  Lectures 
(Wednesday)  were  to  be  wholly  contro- 
versial, not ''  mingled  with  exhortations, 
being  improper  for  a  public  lecture." 
This  rule  was  made  by  tne  bishops ;  and 
It  closes,  **  provided  always,  that  he  [the 
lecturer]  shall  not  impugn  any  doctrine, 
order,  rite>  or  ceremonv,  received  and 
allowed  in  the  Church  of  England.^ 

2.  The  Solemn  Law  Lectures  (Tues- 
day) are  a  little  varied  from  the  general 
scheme,  inasmuch  as  they  are  to  be 
read  "for  three  quarters  of  an  hour 
in  the  Latin  tongue,  and  for  the  other 
quarter  in  the  English  tongue,  which 
shall  be  a  brief  collection  or  recapitula- 
tion of  that  which  was  read  in  the  Latin 
of  the  said  lecture.*'  This  appears  to  be 
designed  as  a  series  of  popular  lectures 
for  mercantile  men ;  and  seventy -sia 
different  heads,  upon  which  the  lecturer 
is  expected  to  afibrd  information,  are 
actually  laid  downl  The  "university 
manner"  of  reading  this  lecture  is  for- 
mally set  aside :  which  (on  the  law- 
principle  that  "the  exception  proves  the 
rules")  seems  to  Imply  that  the  other 
lectures  were  designed  to  be  read  "after 
the  manner  of  the  university." 
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3.  The  Solemn  Physic  Lectures  (Mon- 
day) are  prescribed  somewhat  oddly : 
"  and  forasmuch  as  the  greatest  part  of 
the  auditory  is  like  to  be  of  such  citf- 
zens  and  others,  as  Iiave  small  knowledge 
or  none  at  all  in  the  Latin  iongue,  and 
for  that  every  man  for  his  wealth's  sake 
will  desire  to  have  some  knowledge  in 
the  art  of  physick ;  it  is  thought  good 
that  the  first  lecture  be  read  in  the  Latin 
and  the  second  in  the  English  tongue." 
Most  people  would  have  thought  the  very 
reason  offered  by  the  Trustees  a  valid 
one  for  rendering  the  lecture  entirely  in 
English  !  The  course  briefly  prescribed 
was  however  a  good  and  suitable  one  for 
the  times  and  the  purpose.  We  give  the 
next  entire. 

4.  **  The  Solemn  Lectures  ofAsiro^ 
nomy  and  Geometry  are  to  be  made  in 
like  manner,  viz.,  either  of  the  said  lec« 
tares  twice  every  week,  on  Friday  Astro- 
nomy, on  Thursday  Geometry,  between 
the  hours  of  eight  and  nine  in  the  fore- 
noon, and  two  and  three  in  the  afternoon ; 
whereof  the  lectures  in  the  forenoon  to  be 
in  Latin,  and  the  lectures  in  the  aflernoon 
to  be  in  English.  Touching  the  matter 
of  the  said  solemn  lectures,  the  Geome- 
trician is  to  be  read  as  folio weth,  viz., 
every  Trinity  term  arithmetique^  in 
Michaelmas  and  Hilary  terms  theoretical 
geometry,  in  Easter  term  practical  geo- 
metry. The  Astronomy  reader  is  to  read 
in  his  solemn  lectures,  first,  the  princi- 
ples of  the  sphere^  and  the  theorigues 
of  the  planets,  and  the  use  of  the  astro- 
labe and  stofy  and  other  common  instru- 
ments for  the  capacity  of  mariners ; 
which  being  read  and  opened,  he  shall 
apply  them  to  use,  by  reaoing  geography 
and  the  art  of  navigation,  in  some  one 
term  of  every  year." 

5.  The  Solemn  Rhetoric  Lecture 
(Saturday)  b  merely  prescribed  as  to 
time  and  language. 

6.  The  Solemn  Musick  Lecture  is  to 
be  delivered,  "  the  theorique  part  for  half 
an  hour  or  thereabout,  and  the  practique 
by  concent  [concert  ?  J  of  voice  or  of  in- 
struments for  the  rest  of  the  hour; 
whereof  the  first  lecture  to  be  in  the 
Latin  tongue,  and  the  second  in  the 
English  tongue."  The  dispensation  be- 
fore alluded  to  as  granted  to  Dr.  John 
Bull,  appears  to  have  become  perpetual ; 
and,  indeed,  though  a  music  lecture  in 
<'  that  soft  bastard  Latin,'*  (as  Byron  calls 
the  Italian)  might  be  very  agreeable,  it 


certainly  would  sound  somewhat  odd  in 
the  barbarous  and  bald  old  Latin  of  the 
schools,  and  not  less  so  in  the  still  more 
barbarous  Latin  of  modem  times.  A 
musician's  Latin  would  be  a  curiosity  in 
its  way. 

The  "  Ordinances  and  afirreemeots 
tripartite  "  close  with  the  following  bit 
of  antique  dandyism : 

**  Further,  for  more  order  and  com- 
liness  sake,  it  is  thought  meet,  that  the 
said  lecturers  shall  read  their  lectures  IH 
THEIR  HoonSt  according  to  their  degrees 
in  the  universities^  in  such  sort  as  they 
should  there  read  the  same  lectures.*' 

None,  therefore,  by  this  decree,  but 
members  of  the  universities  are  eligible 
to  these  appointments.  There  were  sa- 
pient and  prescient  legislators  in  those 
times ;  though,  in  many  respects,  there 
are  traits  of  wisdom  in  this  document 
that  transcend  even  the  conception  of 
our  modern  city  legislators.  Still,  it 
never  entered  into  the  imaginations  of 
even  the  better  race  of  city  men,tbatany 
science  could  be  cultivated  effectively 
beyond  the  walls  of  a  college  and  the 
ma^ic  circle  of  a  university.  Least  of 
all  did  they  dream  that,  within  two  cen* 
turies,  the  whole  weight  of  the  geome- 
trical reputation  of  England  should  fall 
upon  the  shoulders  of  men  who  had  not 
only  never  seen  a  university,  but  who 
were  almost  unknown,  and  where  known, 
despised  by  the  members  of  both  univer- 
sities. The  last  quarter  of  a  century 
(and  especially  the  last  few  years)  have 
somewhat  modified  this  relation ;  but 
yet,  after  mature  deliberation  (though 
we  hazarded  the  remark  a  fortnight  ago 
upon  the  impressions  that  had  been  made 
upon  us  by  the  mere  recollections  that 
occurred  at  the  moment,)  we  are  bold  to 
say,  that  to  the  present  hour,  Mr.  Potts 
is  the  only  man  %n  either  university  who 
is  NOV/ fairly  before  the  world  with  any 
legitimate  claims  to  be  considered  as  the 
JSnglish  representative  of  the  geometry 
school  of  the  universities.  Let  the 
Gresham  Committee  (and  especially  the 
great  corrector  of  non-corporate  abuses^ 
Sir  Peter  Laurie)  look  to  it.  He  is  am- 
bitious of  a  name  in  civic  and  public 
history :  he  has  now  a  chance — ^whether 
he  promote  the  views  of  the  only  qna- 
lifled  university  candidate  that  offers, 
or  seek  still  further  than  university 
production,  is  a  matter  of  small  impor- 
tance.   Let  him  only  do  his  duty,  end 
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render  these  offices  somediiiig  different 
from  the  eioeeures  they  have  been,  and 
he  will  eara  and  obtain  the  gratitude  of 
poBterity.  We  will  reckon  on  bim,  and 
may  aucceaa  attend  his  efforts  to  cleanse 
his  own  eivic  Augean  stable ! 

What  are  the  present  and  the  late 
LcNrd  Mayors  about  P  Are  tbey,  too, 
who  should  ffuide  the  ''herd"  whose 
names  we  save  last  week,  so  little  alive 
to  the  social  state  of  the  human  mind  in 
England,  as  to  still  take  these  abuses  as 
a  matter  of  course  ?  Are  they,  too,  so 
Wxad  as  to  not  perceive  that  the  days  of 
patronage  and  perversion  are  gone  by  ? 
We  pray  them  to  defer  this  election, 
rather  than  elect  an  unfit  man  to  carry 
oat  the  real  designs  of  the  founder. 
Let  them  remember  that,  by  "  Geo- 
metry," Sir  Thomas  ChesTuim  meant 
Geombtbt;  and  that  neither  acade- 
mic naoBEES  nor  citt  iNFLUENCRt^tM 
the  trustees  imply  what  Sir  Thomas 
Gresham  meant  bv  that  word.  Let 
tiiem  also  look  at  his  emphatic  objur- 
gation, and  pause,  ere  they  also  commit 
themselves  to  public  obloquy.  If  they 
be  not  satisfied  with  the  best  can- 
didate that  offers  himself  (though  there 
is  no  real  reason  why  they  should  not 
be)  let  them  look  still  further.  With 
the  general  impression  respecting  city 
and  corporate  influence  (and  especially 
with  the  restrictions  quoted  which  ex- 
cludes non-academic  men)  the  Gresham 
Committee  cannot  command  the  highest 
possible  talent  and  fitness  in  any  depart- 
ment— except  by  mere  accident.  We  only 
intreat  the  Gresham  Committee,  if  they 
wUl  not  take  the  university  candidate, 
by  far  the  most  fitted  for  the  office,  to 
panse  ere  they  decide — to  learn  what 
geometry  reallv  is — to  ascertain,  as  well 
as  they  can,  who  really  are  the  eminent 
geometers  of  England  —  to  select  the 
highest — and  offer  him  the  appointment. 
No  one  of  the  many  whom  we  could 
name,  who  are  not  of  the  university, 
will,  we  have  the  fullest  assurance,  offer 
themselves  for  that  appointment.  We 
have,  however,  no  wish  to  disturb  the 
regulation  implied  in  the  closing  para- 
graph quoted  above  of  the  '*  tripartite  *' 
agreement.  We  suppose,  however,  that 
whatever  difficulties  else  may  stand  in 
the  way  of  non-academic  men,  the  mat- 
ter of  the  **hood"  would  form  an  insu- 
perable barrier  to  their  selection  by  the 
aristocratic  Gresham  Trustees.  How- 
ever, only  let  justice  be  done  to  ability, 


and  justice  to  the  public,  and  mos  t 
of  all  justice  to  the  will  and  intentions  of 
Sir  Thomas  Gresham :— and  then  we 
shall  be  satisfied. 

KOBBaTSON's   PATaNT   IMPaOVaMBNTS   IK 
THB    MAKT7FA0TURB     OP     TBXTILB     FA- 

BBics,  STOrrs,  and  tissubs,  and  or 

CBBTAIN  NBW  PB0DUCT9  OBTAIN BD  BT 
THB  AID  OF  SUCH  IMPBOVBMBNTS.  COM- 
MUNICATBD  FaOM  ABBOAD.         « 

[Patent  dated  January  19,  1848.  SpeciflcatioD 
enroUed  July  19, 1848.] 

Specifieatum, 
Whereas  brocaded  stnffii,  in  which  the 
figures  or  desi^s  are  introduced  in  the 
process  of  weaving,  possess  an  acknowledged 
aaperiority  over  scuface-printed  goods,  lopk 
much  better,  and  bring  a  higher  price!  but 
they  are  open  to  this  objection,  that  thcr 
mode  in  which  they  are  manufactured  ad- 
mits but  of  little  variety  in  the  figures,  and 
is  a  great  obstacle  to  freedom  of  design  r 
besides  being  exceedingly  complicated  and 
difficult.  The  Jacquard  loom,  in  which 
such  stuffs  are  woven,  requires  as  many  dis- 
tinct wefts  as  there  are  colours  in  the  design  ; 
an  immense  number  also  of  cards ;  and  most 
elaborate  ingenuity  in  the  mounting.  The 
more  complex  the  design,  the  more  skilful 
must  be  the  workman ;  and  be  the  workman 
ever  so  skilful,  he  can  at  best  become  the 
master  of  but  a  small  number  of  patterns. 
Now,  the  nature  or  object  of  the  said  inven- 
tion consists  in  giving  to  the  patterns  or 
designs  of  surface- printed  goods  the  same 
clearness  and  distinctness,  and  the  same 
high  finish  which  have  been  hitherto  peculiar 
to  brocades ;  and  in  combining  at  the  same 
time  with  this  successful  imitation  of  bro- 
cade work,  that  economy  of  production,  and 
that  power  of  varying  the  designs  at  pleasure 
which  belongs  to  surface-printing  alone. 
And  the  manner  in  which  the  said  object  is 
effected  is  as  follows : 

Firsts  The  colours  used  in  this  improved 
mode  of  surface-printuHg  are  prepared  in  a 
different  way  from  what  is  usual.  In  general, 
they  are  not  ground  sufficiently  fine,  the  con- 
sequence of  which  is,  that  they  neither  flow 
freely  and  equally,  nor  penetrate  the  fibres  of 
the  goods  thoroughly  ;  on  some  parts  they 
make  but  a  faint  impression,  while  on  others 
they  rest  in  spotty  superficial  masses ;  and 
hence  a  prevailing  want  not  only  of  clearness 
and  continuity  in  the  lines  of  the  figures,  but 
of  fixity  in  large  portions  of  the  colours.  To 
remedy  these  evils,  the  author  of  the  present 
invention  grinds  the  metallic  oxides,  the  lacs, 
and  other  materials  from  which  the  colours 
are  derived,  to  as  impalpable  a  state  as  is 
practicable  by  the  grinding-mill  in  ordinary 
use ;  employing  no  new  machinery  for  the 
purpose,  but  applying  the  old  more  perse* 
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▼eringly  and  more  carefnlly  Uian  heretofore. 
The  colouring  materielB  are  then  mixed  with 
any  of  the  thick  fatty  oils,  in  the  proportion 
of  abont  one-third  part  of  the  oil  to  two- 
third  parts  of  the  colonring  material ;  and 
great  care  also  is  taken  to  make  tibis  mixtare 
as  intimate  and  complete  as  may  be.  The 
colours  so  prepared  are  applied  to  the  en- 
graTcd  surfaces  by  rollers,  in  the  nsual  way. 

Second.  Tp  obtain  plates  which  will  yield 
impressions  of  the  required  Tivadty^  the 
following  method  is  adopted  :-r-A  Tei7  thin 
plate  of  copper  (de  deux  h  troU  millimetre* 
d*epait$ew*)  is  well  cleaned  and  polished,  and 
the  designer  draws  his  pattern  upon  it  The 
pattern  is  then  re-drawn  {dkuiquf) ;  that  is 
to  say,  the  plate  is  cut  through  and  through 
in  those  parts  oovered  by  the  lines  oC  the 
designer.  And  this  done,  the  plate  is  at- 
tached, by  soldering  or  riveting,  to  a  foun- 
dation-block,  in  order  that  it  may  be  printed 
from.  In  this  way,  an  engrared  or  printing 
surface  (in  intaglio)  is  obtained,  in  which 
all  the  lines  are  not  only  much  deeper  than 
usual,  but  all  perfectly  perpendicular  and 
square— that  is  to  say,  all  at  right  angles 
with  the  surface,  and  as  deep  as  they  are 
broad ;  and  obtained,  too,  at  an  expense 
much  leas  than  such  work  would  cost  if  per- 
formed by  any  other  known  means. 

Goods  printed  from  such  plates,  and  with 
colours  carefully  prepared  in  the  way  before 
described,  are  difficult  to  distinguish  from 
the  best  brocades.  The  colours  penetrate 
the  fibres  so  completely,  and  the  figures  aro 
so  distinct  and  clear,  that  then  is  no  neces- 
sity, as  usual,  for  subjecting  them  either  to 
steaming  or  to  mordants,  or  to  river  washing, 
in  order  to  fix  and  bring  out  the  colours. 

iistaaa.  bbown  and  &sdpath's  poeta- 

BLB  smiths'  rOROB. 

Experiments  were  parried  on  in  the  black- 
smiths* shop,  at  the  Factory,  Woolwich 
Dockyard,  on  Saturday  and  Monday  last, 
before  Mr.  Lang,  master  shipwright,  and 
Mr.  Atherton,  chief*  engineer,  to  test  two 
portable  smiths'  forges,  or  heating  appara- 
tus, submitted  by  Messrs.  Brown  and  Red- 
patit.  They  aro  both  on  the  same  principle, 
only  one  is  worked  by  hand,  and  the  other 
by  the  foot,  to  allow  the  workman  to  use 
both  hands  in  turning  the  iron  in  the  fire, 
and  are  intended  as  substitutes  for  the  cum- 
brous and  ineffieieDt  forges  at  present  used 
by  the  engineers,  smiths,  and  armourers  in 
the  Royal  Navy.  The  leather  and  wood  of 
the  common  bellows  being  so  liable  to  injury 
from  insects  and  other  causes  in  tropical 
cliosatesj  the  forges  made  by  Brown  and 
Redpath  are  wholly  of  iron,  and  so  com- 
pact that  when  folded  vip  for  stowing  away, 

*  From  No.  14  to  20  Biimiogham  Bhe«t  metal 
gaufo. 


they  do  not  ooeapj  a  sptoe  of  tlnwe  isat  rix 
inches  by  two  Ibet  six  inehesy  and  eiglit 
inches  thick.  Hie  blast  is  prodnoed  by  an 
eccentric  fan,  thirteen  inches  hi  diamefcert 
with  three  blades,  which  revolves  with  great 
rapidity  by  means  of  an  endless  gnt-baad 
and  crank-handle,  making  upwards  of  2,000 
revolutions  per  minute,  and  producing  *> 
more  powerful  blast  than  can  be  obtained  by 
the  common  forges.  The  experiments  were 
conducted  by  Mr.  Chaplin,  engineer  to  the 
firm,  under  whose  superintendence  the  ma« 
chines  were  oonstructed.  He  faitroduoed 
pieoes  of  iron  li  Inches  in  diaonler  into  tbe 
fires  produoed  by  the  forges,  and  in  torn 
minutes  the  iron  was  brought  to  a  good 
welding  heat  in  the  small  one,  and  in  S^ 
minutes  in  one  rather  larger»  set  in  motion 
by  the  foot.  A  piece  of  iron  joi  the  ssnaa 
dimensions  was  put  into  one  of  the  fires  pro- 
duced by  the  engine-blast  in  the  blacksmitha' 
shop,  and  it  required  3i  minutes  to  bring  it 
to  a  welding  heat — exactly  the  same  time 
as  that  required  by  the  portable  forge,  show- 
ing a  power  of  producing  sufficient  heat  to 
enable  engineers  in  charge  of  engines  at  sea 
to  cast  or  repair  many  parts  of  the  works 
which,  without  such  aid,  would  require  the 
return  of  the  vessel  to  port  to  have  them 
effeeted.^JI/onitii^  Chronicle, 

Tks  did  rtnder9d  bg  Meehania  to  AgHeMUmn,-^ 
At  the  first  Exhibition  of  the  Royal  Asricultuxml 
Society  In  1839,  which  took  place  at  Oxfbid,  thei« 
were  but  S3  implements  exhlblt«d.  The  number 
increased  rapidly  every  year,  till  in  1644  it  reached 
948.  During  the  two  following  years  there  was  a 
falling  off  in  the  number  of  exhibitors  -,  bat  since 
then  there  has  been  "feuch  a  rerival  of  the  spirit  oC 
mechauical  competition  that  the  number  of  artidea 
exhibited  in  1847  at  Northampton  was  1,321,  and 
this  year,  at  York,  no  less  than  1.508.  In  thaM 
numbers,  however,  there  are  inoluded  maa7  old  aa 
well  as  new  machines. 


WKBKLT  LIST  OF   NEW  BNOLI8H   PATENTS. 

William  Swain,  of  Pembridge,  Hereford,  Brick- 
maker,  for  certain  improvements  in  kflns  for 
burning  bricks,  tiles,  and  other  eartham  subataneea. 
July  18;  six  months. 

Jean  Louis  Lemanaude,  of  SO,  Passage  Jonffiroy, 
Paris,  Jeweller,  for  a  new  process  of  applying  or 
fixing  letters  of  metal  upon  glaas,  marble,  wood, 
and  other  substances.    July  18;  two  months. 

Charles  Purnell,  of  Liverpool,  clockmaker,  for 
certain  improved  apparatus  to  be  applied  to  timber- 
loaded  and  other  vessels  laden  with  materials,  the 
specific  gravity  of  which  la  lighter  than  wat«r, 
preventing  the  necessity  of  abandoning  them  at 
sea,  by  ridding  them  of  the  superincumbent  water, 
and  enabling  them  thereby  to  cariy  saiL  July  IS; 
six  months. 

William  Edward  Newton,  of  Chancery-Une,  Mid- 
dlesex, for  certain  improvements  in  machinery  foe 
letter-press  printing.     July  18;  six  months. 

Joseph  Stonson,  of  Northampton,  engineer,  for 
improvements  in  steam  engines  and  boilers;  parta 
of  which  improvements  are  also  applicable  to  other 
motive  machinery.    July  18;  six  months. 

Joham  Arnold  Stefokamp,  of  Laieeater-atreet, 
Leicester-square,  Middlesex,  gentiemas,  for  im- 
provements in  the  manufkctoie  of  sugar  ftom  the 
can*.    July  18;  slzmontba. 


VBBXLT  LIST  Ot  BMiaNS  VOE'  AKTICLS4  OV  UTILITY   RBOTSTBMP* 
!  IMmot  No.  in 

I  EefUtra-theRe- 

I  ttoQ.       gUt«r.      Proprietors' Names.  Addreiaes.  Subjects  of  Designs, 

I  Jal7  U      1409      John  Edmond  Smith  ft 

Co ^.^.^^.^,^^»  LAwrAice-lane,  London... ....^^  Shirt  collar. 

Charles  Warren Birmingham...... Fastener  for  brooch. 

Richard    Clark     andl  West  Strand,  and  YorMar-\  Press  and  onllondci  for  vege- 
Thomas  Restell  .../      race,  CambeiweU    ....^....^/      tables. 

Fountain  John  Hartley,  Pump-row,  Old-street-road  ......  Fasteuer  fox  umbrellas   and 

parasols. 

Footer,  Porter,  ft  Co......  Wood-street,  Cheapside Yictorine. 

Thomas  Homing  w. ......  Maidstone ...., Shooting -coat  and  vaistcoat 

combined. 

Bamett  Meyers Crutched  Friars Mitred   handle  fbr  walking- 

stlclLs,  umbrell«Sf  eaoea,  fto«  - 
George    Josiah     Mack- 
dean  .M «.•••..«.•  M^Lechlade *.....  Thrashing  machine. 

White  and  Wells „  Nottingham Undershirt. 

Thomas  Edwards Blrmiogham».»....».........«.......  Solkl  leather  eigaz  case. 

George  Unite. ,......•  Birmingham... .« Slide  bolt  to  secure  the  pins  of 

brooches. 
1519     Wetss  and  Son  ^  Strand Forceps  and  scissors' Jdnt. 
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GUTTA  PERCHA  COMPANY'S  WORKS, 

WHARF  ROAD,  CITY  ROAD. 

Limdon,  Ui  AfHi,  1848. 
mHS  OUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  th4t  the  steadily  increasing  demand 
-■-    foe  tho  PATBm  GimA  PancHA  Dnivivo  BAxns  Justifies  the  utmost  confidence  that  they  are  fiilly 
apnroved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance — their  non-suscep- 
tibiUty  of  injxiry  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  which  the 
ftngle  joint  re^ulTod  can  be  made  in  Bands  of  any  length— render  them  supeiier  for  almost  all  working 
pvposes,  and  decidedly  economical. 

GoLosHxs,  TuBixo  of  all  sizes,  Dovoiss,  CATHXTBnSySTXTHsscoFXS,  and  other  Surgical  Instruments} 
Moulhiboc  #ob  PicrtTBB  Fbames  and  other  decorative  purposes;  Whips,  Thobos;  Tbbbis,  Gohw,  and 
Caicju*  Baxu»  fto.,  in  great  Tariety. 

Patent  Ghitta  Perdia  Shoe  Soles. 

The  sppHcabOity  of  Ontta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satis&ctorily 
lestedt  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  idl  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  renuun  perfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Solea  for  Sumner  Wear. 

I  The  fact  of  the  total  iroperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  us«  of 

them,  to  eacapo  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  xvbb  id  Suumxr,  so  often 
iniieta  upon  the  incautious,  and  this  eflbct  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
I  wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  the  iome  time,  the  remarktthle  non-conducting  propertiu  of  Ovtta  Ptreha  afford  a  mott  valuable  pro- 
teetion  to  those  who  are  subjected  to  suffering  or  ineonvenienee  by  walking  upon  heated  pavements. 

The  question  of  the  durability  of  Gutta  Pereha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  fisvour  of  the  former;  mnd  no  Instance  of  failure  baa  yet  come  to  the  know- 
lo««e  of  the  Oompanj  wbich  may  not  be  ascribed  to  a  negrlect  of  tbelr  printed 


TO    ARCHITECTS,    BUILDERS,  &c. 
Copper^Wire    Cord. 

T>  8.  NEWALL&Co.'s  PATENT  IMPROVED  COPPER-WIRECORDfor  WINDOW  SASH  LINES, 
*  Hot-houses,  Lightning  Conductors,  Hanging  Pictures,  Clock  Cord,  and  various  other  purposes  for 
which  hempen  rope  has  hitherto  been  used.  This  new  and  valuable  Patent  is  f^st  superceding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended  to  all  Builders  and  other  parties  connected  with  tho 
above.  The  Wire  Cord  may  be  had  wholesale,  and  specimens  seen  at  the  Office  of  the  Patentees,  No.  163, 
FeBchmeh-stieet,  W.  T.  ALLEN,  Agent;  or  retaU  of  G.  and  J.  DEANE,  46,  King  William-street,  and 
B.  PARKS,  140,  Fleet-Street ;  also  of  all  respectable  Ironmongers. 
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ADYlBBTiSBMBNTS.. 


To  Inventors  and  Patonteos. 

MESSRS.  ROBERTSON  ft  CO., 

FATKKZ  lOLIGITOM, 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
Editok  of  the  Mbchamxcb'  Maoaxxks  from  iU 
commencement  In  1828,  is  princip&l  partner,) 
undertake 

The  proenratlon  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patxmts. 

Speelflcatlona  Drawn  or  Rerieed. 

DISCLAIMBRb/aND  MSMOaANDUMS   OF 
ALTSEATION    PRBPARBD     AND    BNaOLLBD. 

OaTO^ts  Entered  and  Oppoaitlone 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

Adviee  on  Cases  snbmittedj  Ste.  4kc. 

MB88RS.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617(15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


The  Railway  Record, 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  every  Saturday  Morning,  and 
contains  ftiU  and  exclusive  Reports  of  all  Rail- 
way Meetings,  with  the  Official  Documents  in  full ; 
Railway  Law  Cases,  Railway  Share  Lists,  and 
Traffic  Returns,  and  all  matters  afiecting  Railway 
Proprietors.  It  is  condderably  large^  than  any 
other  Railway  Paper,  and  is  exclusively  devoted  to 
this  branch  or'  euterpiise. 

The  Railway  Record  will  be  found  a  peculiarly 
eligible  medium  for  Advertisers  of  all  articles  con- 
nected with  Railway  Companies,  aud  all  matters, 
whether  of  use  or  luxury,  which  it  is  sought  to 
bring  under  the  notice  of  Capitalists. 

Price  Gd.  stamped ;  Office,  15S,  Fleet-street, 
London. 


To  Bngineers  and  Boiler- 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMO'ilVE  STEAM  -  BOILERS, 
Tubes  (or  Steam,  Gas,  and  other  purposes ;  —  all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham, 
and  Smethwick.  Slaifordshlre,  manuiacture  Bollurs 
and  Gas  Tubes,  under  an  exclusive  License  (tom 
Mr.  Richard  Prosser,  the  Faieutee. 

These  Tubes  are  extensively  used  in  the  Boilers 
of  Marine  and  Locomotive  Steam  Engiues  in 
England  and  on  the  Continent;— are  btronger, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT. 

BIRMINGHAM. 

Works— Smethwick,  Staffordshire, 

LONDON    WAREHOUSE— No.    68,    UPPER 

THAMES-STBEET. 


Automaton  Calcvlatom. 

MR.  WERTHEIMBER'S  Patented  AUTOMA- 
TON CALCULATING  MACHINES,  perform. 
Ing  both  Addition  and  Subtraction,  from  onefiuthinff 
up  to  a  million  of  pounds,  (price.  4/.  4«.),  adopted  . 
by  4ier  Majesty,  by  the  Board  of  Trade,  and  sereral 
other  Government  Offices;  and  the  REGISTER- 
ING MACHINES,  whioh  indicate  the  number  of. 
Strokes  performed  by  a  Steam  engine  (price  S/.  5s.), 
adopted  by  the  Admiralty  and  the  most  celebrated 
engineers  of  England,  are  now  on  sale  at  Mesan. 
Watkins  and  Hill's,  Mathematical  Instrument 
Makers  to  her  Mftjesty,  5,  Charing-cross. 

Lately  published.  Third  Edition,  Price  7s.  Gd., 

Microscopic  Illiuitratioiiay 

TTiriTH  descriptions  of  the  New  Microscopes,  and 
TV  ample  Instructions  for  Use.  By  Akdkbw 
Pritchabo,  M.R.I. 

Alao,  by  the  same,  Price  12s., 

A  HISTORY  OF  INFUSORIA,  Living  and 
Fossil,  with  Descriptions  of  all  the  known  spedea 
of  Animalcules,  and  upwards  of  500  Engraved 
Figures. 

NoTB.— Part  I.  of  the  above  work,  entitled  **  A 
GENERAL  HISTORY  OF  ANIMALCULES," 
vrith  the  Engravings,  may  be  had  separately. 
Price  5s. 

London :  Whittaker  and  Co.,  Ave  Maria-laoc. 
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BftUCC^S  PATHNT  IfBTHOD   OP  CONSTRUCTINO  PIVRB  AND  BBSAKWATUlfl. 


Ix  Mafch,  1847,  a  patent  was  granted 
to  Wm.  Brnce^  Esq.,  of  the  Temple, 
Barrister-at-law,  and  of  FliinstooeyPem-' 
brokeshire,  for  "certain  improvements ia 
constructing  piers,  breakwaters,  and  other 
submarine  works  of  stone."  As  no  ac- 
count of  these  improvements  has  yet 
been  published,  and  the  subject  of  sub- 
marine architecture  is  now  occupying  a 
good  deal  of  attention,  ii^  connection  with 
Vie  construction  of  Harbours  of  Refuge, 
perhaps  the  following  outline  of  Mr. 
Bruce's  plans  may  not  be  unacceptable 
to  the  nuinet'ouB  engineering  readers  of 
the  Afeckames'  Magaasint. 

Mr.  Bruce  had  two  objects  in  view ; 
first,  building  under  water  by  means  of 
machinery ;  and,  second,  the  application 
to  such  Btructures  of  the  principle  of 
columnar  Bubsidence,  so  as  to  snpersede 
the  necessity  tor  a  solid  foundation* 

The  first  of  the^te  objects  he  proposes 
to  attain  by  a  framework  of  guiding-rods, 
forty  (or  more)  in  number,  dropped 
perpendicularly  into  the  waHet,  »nd  de* 
pendent  from  a  framework  or  tia?Lller 
(somediing  t^sembling  the  Jenny  and 
traveller  in  ordinary  use^)  which  is  to 
travel  on  a  timber  framework  or  staging 
on  each  side  of  the  mole,  of  the  same 
description  as  that  used  in  building  the 
palaces  at  Westminster,  PimHco,  and 
other  stone -built  edifices.  The  mote, 
consequently,  is  to  be  built  endways  by 
lowering  the  blocks  of  «tone ;  the  struc- 
ture commencing  ftrom  a  given  pier-head 
of  bell -work  masonry,  or  woooen  piles, 
and  being  finished  to  the  top  before  the 
following  series  of  Mocks  are  lowered 
down.  The  stones,  deeply  grooved, 
slide  down  petpendicularty  between  the 
finished  wail  behind  and  the  sort  of 
pendent  pridiron  m  fVont.  The  weight 
of  the  iron  work  keeps  the  peirpendteuiar 
face  of  the  wall  in  its  place,  while  on 
every  two  bars  a  screw-jack  travels  up 
and  down,  turned  by  a  rod,  the  head 
of  which  is  above  water,  and  worked  by 
the  workmen  from  above^  so  that  20 
men,  working  20  screw-jacks,  screw 
into  their  proper  places  five  blocks  of 
grooved  stones,  to  stand  in  layers  upon 
one  another,  like  the  basaltic  rocks  of 
the  Giant's  Causeway,  at  from  17  or 
18  feet  below  low-water-mark  up  to 
the  surface,  in  rows  of  five  stones, 
but  actually  representing  14  hexagonal 
columnar  shafts,  the  axes  whereof  are 


cut  by  the  same  plane,  standing  toge- 
ther in  four  tnple  hexagonal  colum- 
nar shafts  and  on^  double  hexagonal 
columnar  shaft.  The  result  is,  that  a 
continuous  dovetail,  from  front  to  rear, 
of  stones  cut  with  mathematical  nicety 
in  hexagonal  figures,  is  produced ;  and 
when  attained,  the  second  object  contem- 
plated by  the  patentee,  namely,  the  con- 
structing of  a  mole,  or  submarine  struc- 
ture of  stone,  without  having  recourse 
to  a  solid  foundation,  is  also  realized, 
becanse,  as  the  dovetail  is  complete  from 
front  to  rear,  these  triple  columns  cannot 
fall  cither  backwards  or  forwards.  And 
as  the  wall  must  ultimately  be  ended  bv 
pier-heads  right  and  left,  and  the  wall 
Itself  is  screwed  sideways  by  powerful 
machinery  while  building,  and  the  stones 
are  cut  of  a  geometrical  figure,  which 
precludes  the  possibility  of  any  vacancies 
or  particular  interstices,  these  triple  hex- 
agonal columns  can  only  be  moved  up- 
wards to  the  zenith,  or  downwards  into 
the  sand;  and,  however  soft  the  sand 
(imless  an  actual  shaking  bog,  on  which 
not  even  a  rock  itself  would  find  a  bed,) 
the  columnar  hexagonal  shafts  will  find 
a  bottom  to  subside  upon ;  and  any  occa- 
sional extra  subsidence  can  be  supplied 
by  an  additional  layer  of  stones  placed  on 
the  top,  to  the  extent  of  the  subsidence. 

The  accompanying  sketehes  will  serve 
to  illustrate  the  mode  of  construction 
which  has  been  just  described.  Fi^.  1 
and  2  are  two  dififerent  perspective  views 
of  a  pier  in  the  course  of  construction, 
and  of  the  machinery  employed ;  and  fig. 
S  is  a  plan  of  a  portion  of  the  work, 
showing  its  columnar  and  Giant-cauaeway 
character. 

The  practical  utility  of  such  a  patent 
as  we  have  been  describing  can  hardly 
be  expected  to  be  tested  by  a  private  in- 
dividual, or  even  a  company.  It  is  for 
the  Government  engineers  or  contrac- 
tors to  consider  it  in  an  economical  point 
of  view,  and  for  the  scientific  inquirer  to 
investigate  its  applicability.  In  the  latter 
point  of  view  it  solves  the  difficulty  expe- 
rienced by  architects  engaged  upon  struc- 
tures under  water,  of  building  on  sand 
banks,  and  converting  such  roadsteads  as 
Yarmouth  Roads,  Bridlington  Bay,  Holli- 
wellBay,  &c.,  into  smooth- water  harbours 
of  refuge  at  the  time  of  high  water.  With 
respect  to  the  expense,  that  must  be  alto- 
gether dependent  on  local  circumstances. 


BBUCB's  PAtENT  M&THOD  Of  OOKfttRUCTINO  PIB&8  AND  BREA&WATBRS.     9> 

Fig.  2. 
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THE   *'  SCOTIA*'   STEAM-VESSEL. 


and  the  supply  of  stone ;  for  instance, 
where,  as  at  Holyhead,  the  rocks  can  be 
blasted  and  carried  by  trams  at  once  to  the 
spot  of  deposition,  there  the  pierre  per^ 
due  submarine  embankment  can  be  de- 
posited at  one  penny  and  a  decimal  per 
cubic  foot,  according  to  Mr.  Bendel's  esti- 
mate. In  that  case,  the  expense  of  deeply 
grooved  or  indented  ashlar  blocks  would 
exceed  the  expense,  taking  into  calculation 
the  cubic  contents  and  price  of  the  mere 
rough  deposited  embankment  of  pierre 

Rg.3. 


'^rdue  blocks;  but  where  the  same 
given  quantity  in  cubic  contents,  would 
require  to  be  sea-borne,  as  in  the  con- 


strucdon  of  the  Dover  harbour  of  refuge, 
the  freight,  shipping,  and  pitchmg  over- 
board form  the  principal  items  in  the 
cost.  If,  therefore,  Mr.  Bruce  can  con- 
struct a  pier  wall  in  eight  &thoms  of 
water,  the  cubic  contents  whereof  shall 
be  to  the  cubic  contents  of  a  sloping 
&ced  embankment,  as  1  is  to  7,  and  the 
cost  of  his  pier  of  grooved  stone  shall 
be  lid.  to  12d.  per  cubic  foot,  while  the 
cost  of  the  other  b  l^d.  plus  the  freight 
and  shipping  (8s.  per  ton)  or  4d.  per 
cubic  foot,  the  comparison  will  stand  as 
follows : — 

a8lxl2d.»12d.Uto 
7  X  l|d.  X  4d=35d.,  or  a  saving  of  200 
per  cent. 

The  cubic  contents  of  two  piers  con- 
structed on  these  opposite  principles 
may  be  thus  contrasted.  One  would 
be  represented  bv  a  cross-section  of  a 
tumulus  30  feet  high,  whereon  stands  a 
wall  48  feet  high,  and  23  feet,  4  inches, 
in  thickness ;  and  the  other  bv  the  section 
of  a  tumulus,  which  is  the  frustum  of  a 
cone,  the  top  whereof  is  70  feet  at  the 
least — the  angles  40  degrees  each  at  the 
base — and  the  elevation  78  feet. 

"We  do  not  pretend,  however,  to  strict 
accuracy,  as  these  calculations  were 
formed  upon  the  irregular  slope  of  the 
sea- face  of  the  eastern  pier  of  Kings- 
town Breakwater. 

THB     '*  SCOTIA "    STVAM-VKSSBL. 

On  Wednesday  this  splendid  vessel  made 
an  experimental  trip  from  Blackwali  round 
the  Mouse  Light  and  back,  prior  to  her  leav- 
ing the  Thames  for  the  Holyhead  and  Dablin 
station.  It  is  intended  that  she  shall  leave 
Holyhead  on  the  arrival  of  the  day  express 
train  from  London,  by  which  means  passen- 
gers may  travel  from  one  city  to  the  other 
in  a  day.  The  sea  passage  will  then  not 
exceed  four  hours'  duration. 

On  this  occasion,  a  large  party  of  persons 
of  distinction  and  scientific  gentlemen  were 
on  board,  who  were  unanimous  in  the  con- 
clusion that  Messrs.  Wigram,  the  builders 
of  the  vessel,  and  Messrs.  Maudslay,  Sons, 
and  Field,  the  engineers,  had  been  com- 
pletely successful  in  producing  a  steam- 
vessel,  combining  at  once  extraordinary  speed 
with  great  beauty,  steadiness,  and  conve- 
nience. 
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IiONllOtl  V1US8  IN  1847. — BT  Mft.  W.  BADDELKT,  CE.,  INTBNTOR  OF  THB  FABMBR's 
FIRB-BMOllTB,  POBTABLB  CANTAB  CT9TBBNS,  IMPBOVBD  H08B-BBBL,  BNQINE  LAMP8| 
•PmBABBBSy  BTC.,  BTC* 

"  ilnother  year,  with  mercies  itrown, 
With  joyg  and  grieb,  has  swiftly  flown, 
And  we  are  still  in  life's  rude  tide; 
Father,  be  Thou  our  constant  Guide ! 

'*  The  statistics  of  London  fires  are  by  no  means  devoid  of  interest,  and  the  time  may  come  when  they 
wQl  form  an  index  to  the  social  adTancement  of  the  people ;  for  in  proportion  as  houses  are  buiit  more  and 
more  Hie-prooC  and  habits  of  carefulness  become  more  and  more  diffosed,  the  number  of  destructive  fires 
trill  assuredly  lessen."— JTnt^i^j  London, 


The  yev  1847  was  marked  by  a  dimi- 
natioQ  not  only  in  the  number,  but  also 
in  the  extent  of  fires,  in  the  Metropolis. 
For  although  a  few  of  these  accidents 
were  of  a  most  destructiye  character,  by 
tar  the  greater  number  yielded  to  the 
prompt  application  of  remedial  measures. 


Two  hundred  and  forty-nine  were  ex- 
Anguished  by  the  inmates :  three  hun- 
dred and  twenty- one  by  casual  assatanta; 
while  the  extinction  of  two  hundred  and 
sixty-six  deyoWed  upon  ihe  firemen. 

Subjoined   is   a  tabular  view  of  the 
periods  of  their  occurrence. 


MOMTRS* 

Number  of 
•  Rrei. 

Number  of 
Fatal  Fires. 

Number  of 
liTesLott 

Alarms  from 
Chimneys 
on  Fire. 

False 
Alarms. 

January 

February 

March 

April 

May 

81 
60 
58 
72 
72 
64 
82 
68 
70 
64 
67 
78 

2 
3 
3 
2 
1 
0 
0 
0 

1 

3 
1 

1 

2 
3 
3 
2 

9 
10 

4 
13 

1 
2 
3 
3 
3 
7 
4 
7 

8 

4 

4 

2 

4 

4 

15 

11 

11 

13 

6 

6 

June  .••••••■• 

j«l» 

August 

September.... 

October 

Nofember..... 
December 

Total 

836 

17 

18 

66 

88 

Of  theacy  there  were  consumed  ^ 27 

Seriously  damaged • •   273 

.  Slightly  damaged 536 

836 


Chimneys  on  fire  «..••••.•.••.. 
Filsealarms   , 

.  Making  the  total  number  of  cidls  . 


66 

88 

990 

Hie  number  of  instances  in  which  insurances  were  known  to  have  been 

effected  upon  the  building  and  contents,  was 263 

On  the  building  only •     125 

Ontheeontentsonly.... • ..••   157 

Uninjured ^91 

836 


From  these  returns,  it  will  be  seen 
liow  large  a  number  of  persons  neglect 


to  avail  themselves  of  the  benefits  of 
insurance,  and  even  of  those  who  are 


"  •  ICr.  Badddey  begs  to  apologize  to  the  Editor  and 
to  lai»  readers  for  the  late  period  of  the  year  to  vhich 
hJs  Jlre  r§port  has  been  delaTcd.  Severe  domestic 
taNaTementot  loUowtd  by  illness  and  groat  mental 
prostration,  have  piavented  the  completioD  of  the 
jMoMsaiy  analysis  tlQ  the  pcasent  ttane. 


**  Notwithstanding  the  diiBculties  he  has  to  con- 
tend irith  in  procuring  particulars,  tbe  writer 
trusts  that  if  spared  tiU  1849,  his  Report  will  be 
forthooming  at  the  usual  period. 

*<  29,  Alfred-street,  Islington, 
June,  ao,  IISS." 
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insured,  the  greater  majority  are  only  aUe  adminiitrator  of  the  prop&tkf  i 

parHalUfW}.   A  reeent  writer  very  justlj  to  his  eara.     Hm  *  imiiirafad  i 

obsenres  on  this  bead-—  credit  and  estimatian ;  he  ia  naiwaawMy  Aa- 

tnuted,  and  deaerredl J  to— for  he  is  awilfol 
"We  had  thought  that,  aa  insaranoe  provokerof  misfortane;  amanwfaoaemeuia 
against  fire  was  now  ranked  amongst  the  so-  ©^  ^'inf  •  be  they  good  or  indifferent,  depend 
cial  duties,  that  few  would  be  found  who  hesU  ^o""  continuance  upon  chance.  To-day  he 
tated  or  neglected  to  avaU  themselves  of  its  »«y  ^o'  '^^  iwncie^  security,  and  before 
advantages.  But  these  returns  undeceive  tbe  dawn  of  another  day  be  a  bf^gajr. 
ua,  and  forcibly  riiow  how  easy  it  ia  to  give  Experience  fnUy  damonstraiea  tot  nmk 
the  public  undeserved  credit  for  prudence  ™«^  *»•»  '^'^  *^  exoeplioiqa,  aktiasa 
and  economy.  If  the  retama  be  any  ante-  *o  their  own  foUy ;  for  slthoach  fcha  4aii- 
rion  l^  which  to  judge  of  the  insurance  stote  «««r  tbey  court  and  tempt  tp  do  fts  wgift 
oC  property,  there  must  be  fully  one-third  «Pon  them,  may  not  be  the  actual  cansf 
of  the  dwellings  of  the  metropolis  and  their  o^  ^beir  downfall,  yet  siich  gross  indfserv^ 
contents  unprotected  by  the  readiest,  most  **on  engenders  other  pernicious  habits,  imd 
secure,  and  most  economical  means  that  «ooner  or  later,  the  retribution  comef ,  aaf 
have  yet,  or  ever  will  be,  devised  for  obtain-  generally  with  terrible  force.  Wie  vulgtr 
ing  security  from  loss  bv  fire.  Severs!  ""^  *be  stupid,  oUsa  saeli  anA^rtoMtai 
atatisticians  have  estimated  the  amount  of  among  the  •  unhieky,'  but  we  have  yet  to 
uninsured  property  in  the  metropoHs  at  a  learn  that  an  improvident,  reckless,  and 
higher  rate  than  one-third ;  but,  taking  that  ^^^1  na*^  can  jusUy  lay  all  Ma  distress  at 
as  a  correct  proportion,  what  an  astounding  the  door  of  fortune.  The  fickle  dame,  an. 
risk  is  run  by  the  owners  of  such  dwellinga  doubtedly,  plays  a  great  part  in  the  drama 
and  chattds ;  a  risk,  too.  perfectly  gratui-  of  Ufe.  but  there  are  occasions  and  opporta- 
tous— for  the  expense  of  insuring  is  a  mere  »»ties  when  she  may  be  disarmed  of  her 
trifle,  and,  we  feel  convinced,  is  not  the  dreaded  power,  and  be  a  thing  of  tha  l|»agl- 
dcterring  cause.  It  is  rather  a  culpable  nation,  before  industry,  economy,  and  saga- 
carelessness,  which  shuts  its  eyes  to  the  ^ty." 

possiblUty  of  loss,  and  relies  for  security  on  The  loss  of  life  which,  althougb  gveatly 

the  chapter  of  accidents.     And  a  pretty  diminished,  still  appears  to  be  large,  ia 

chapter  it  appears  when  attentively  read.  resolvable  into  the  following  cl|^fica« 

The  fire  returns  for  London  are  a  good  tion: 

commentary  upon  the  text  it  furnishes ;  for  Personal  accidents,  fh»m  falls*  Ac  ••  ^.     4 

those  returns  show  that  the  majority  of  fires  .          f^^o,  igintkm  af  ap- 

in  dwelling-houses  are  caused  by  the  simplest  ^nA  on  tha  penon    4 

of  agencies.    Every  year  we  record  a  num^  ,  ^om  iateaiealioB.. .     2 

her  of  these  casualties  originated  by  a  spark        .  «.,  from  ignitloa  of  b^d- 

firom  a  candle,  a  spark  from  the  fire,  an  ^o* 2 

escape  of  gas,  fod  flues,  and  sundry  other ^  f^^  riding  hi'bad    1 

trivial,  but  everyday  occurring  and  pro- ^  f ^ni    ezidoeioB    of 

perty.jeopardizing  accidents.      We    might  flreworlu 3 

adduce  many  appsrently  slight  causes  of  Prom  inability  to  etcape  from'bimmi 

fire,  but  the  wiser  course  would  appear  to  buildings 7    2 

be,  for  everybody  to  treat  even  the  most  '* .^ 

trivial  agent  in  producing  that  calamity  aa  19 

^'^hyl^i'l^^T'J^  ^^^  A«»  »t»tement  it  will  be  evidetat 

and  ^ergency  of  the  kind.    The  u^<^  **'  a  wonderful  apd  gratifvin jf  ilftproTC- 

individual  preeaution  has  been,  over  and  F*"**  has  been  effect  mthe  Metropohs, 

over  again,  found  to  be  utterly  ioeffeetoal  as  ^7  the  Royal  Society  for  the  iVoleetioa 

apreventive  of  fire;  and  if  we k>ok  at  the  ^^  Life  fromFire,  both  aa  r^gafda  the 

number  and  variety  of  the  causes,  the  oppo-  number  of  lives  saved  solely  hy  their 

site  result  would  appear  almost  an  impossi-  servants,  and  also  by  the  confidence  thej 

bllity.    Therefore,  it  is  a  duty  incumbent  have  established  in  Uie  public  mind  lead- 

on  every  possessor  of  property  that  he  safely  ing  indireetly  to  the  very  beat  reauUs. 

aad  regnlariy  keep  hiaiself  insured  from  loss  The  following  fires  are  deserving  af 

by  fire.    Self-respect  and  consideration  for  special  notice  * 

others  sssist  in  improving  the  obligation.  wedoe-day. February  17. 10} ,.k.  a t«h«^keout 

every  idea  01  moral  and  social  duty  adds  to  on  th«  prtmisc*  of  Mr.  W.  Grover,  boot  and  shoe 

its  strength,  and  the  man  who  fails  in  his  maker,  Hlgh-itreet,  Brentford,  which,  but  fi»r  tlU 

unnttea  oy  bis  miprovidance  to  be  an  equit-  a  most  lamentable  loss  of  life,   On^tist  r 
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Hfltti  «bo  resided  next  door,  attempted  to  arouae 
Che  iamatea  by  Tioleally  knocking  at  the  street 
door,  but  failing  to  do  so,  he  returned  to  the  back 
of  the  buOdlng,  and  after  climbing  the  wall,  luc- 
peeded*  with  the  aid  of  a  poleaxe  in  breaking  open 
the  back  door,  when  he  ascended  the  staircace  and 
made  for  Mr.  Grover's  bedroom;  the  smoke  and 
^aiks  were  at  the  same  time  rushing  upwards 
wTOi  the  greatest  velocity;  after  cunsiderable 
trouble  be  entered  the  bedchamber,  but  the  smoke 
lad  bbtafned  such  power  over  the  Inmates  that 
they  w«re  perfsctly  unconscious  of  what  was  going 
ea.  Bast  having  violently  shaken  Mr.  Grover, 
look  two  of  hie  children  in  his  arms  and  brought 
fbem  down  stairs,  where  he  passed  them  througli 
tbe  ^Bdow  to  the  police,  who  placed  them  in 
cafety;  ha  again  aaeeaded,  and  with  Taylor's  as- 
■tetsMe,  saved  Mr.  Orover  and  his  wffe  and  a  third 
child  in  a  similar  manner.  Not  feeling  then  satls- 
ied  that  an  were  saved,  Best  returned  Into  the 
taraiBg  premiseB  a  third  time,  aad  inspected  every 
loom  not  on  fire,  and  being  convinced  that  all  thfe 
kiBataa  were  got  out,  he  was  about  to  run  down 
the  stairs  to  escape  kimself,  when  a  large  sheet  of 
flauM  oiveTlook  hsm  on  the  stalroase  and  oompletety 
knocked  him  down;  but  having  recovered  himself, 
W  opened  ona  of  the  back  windows  and  leaped  into 
uieyard ;  when  picked  up  he  was  quite  insensible, 
and  the  Mood  isaaing  (h>m  his  nose  and  mouth,  so 
powerful  and  suffocating  an  eflfect  had  the  smoke 
upoa  hkn,  and  it  was  some  time  before  he  could  be 


The  ^ompt  arrival  of  the  neighbouring  parish 
•BgioMy  aided  by  those  of  the  Brigade,  Coun^,  and 
Wait  or  Bogland  firom  town,  prevented  the  fire 
axMiding  beyond  Mr.  Orovef**  premises. 

At  the  AmntH  Meeting  of  the  jBoy«/ 
jflbm^  />r  tike  Protection  of  lAfi  from 
fk%  the  Society's  ailver  medal  and  a  so- 
^ere%B  were  pmented  to  George  Beat,  and 
t%e  SodfBty^fl  silver  medal  to  Henry  Taylor. 


^  ..  March  1,  8|  p.m.  A  ilra  broke  oat 
ti  fhe  nnlirthe  Vever  Hospital  at  Battle  Bridge, 
omtag  to  a  dalwt  la  the  flue.  The  police  appn- 
heasiva  ef  personal  danger  to  the  inmates,  went  to 
the  residence  of  Conduelor  JfiU  and  requested  hts 
attendaaea  with  ^e  Royal  Society's  Fire-escape. 
HIU  inuoedJately  arose  ftom  hia  bed  and  proceeded 
with  hia  naehloe  to  the  scene  of  danger.  In  de- 
ecsoBdlng  ftom  the  top  of  the  building,  Hill  either 
ffcasped  the  slack  rope,  or  the  rope  was  Jerked  out 
of  tie  lumda  of  some  person  below,  aad  Hill  Ml 
haavlly  to  the  gtound,  breaking  his  knee  cap  :  he 
WB8  removed  to  8t.  Bartholomew's  Hospital,  from 
whence  he  waa  ejected  before  cured,  and  as  it  af- 
tsrvacda  proved,  while  labouring  under  a  rapture 
ef  tlte  diaphiagm,  of  which  he  soon  after  died. 

Tuasday,  March  0, 6}  ».]«.  A  fire  broke  out  in 
the  hoaso  of  Mr.  LaveU,  No.  S6,  Brownlow>  street, 
Drory-lane.  The  progress  of  the  flames  was  so 
npidM  ^oiQpletely  to  cut  oiC  th^  escape  of  a  female 
VMn.  Warrea)  lodging  In  the  third  floor,  yrho,  after 
ea  laei^tual  attem^  to  eecape  by  the  stairs,  re- 
t«eat«d  t9  the  window  to  save  heiaetf  from  suiiboi- 
tioa;  it  was  then  only  that  her  daogei  was  known, 
fhr  so  sudden  had  been  ibe  fire  as  to  take  every 
ona  toy  sorpiise,  that  had  it  not  been  for  the  fore- 
sight and  pceieQce  of  mind  of  Mr.  Hemming,  a 
{dumber  and  glaaier,  living  opposite,  no  means 
would  hfve  been  at  hand  to  rescue  her.  Mr.  Hem- 
ming, upon  ihe  first  alarm  of  Are,  obtained  the 
Mal^anca  of  one  or  two  persons  to  get  ftom  his 
nremisea  a  second-floor  ladder,  thinking  it  would 
be  useful,  and  by  the  time  it  was  broagnt  into  ihe 
street  the  poor  woman  was  actually  hanging  by  her 
liaDda  ftom  tbe  window-sill  at  a  height  of  nearly 
iO  tpeti  the  la^er  was  then  quickly  raised,  and 
before  it  could  1)e  fixed  against  the  house,  John 
1>aly,  a  man  in  the  service  of  liff essra.  Combe  and 
Co.,  nished  up}  finding  the  ladder  soou  feet  too 


short,  he  stood  on  the  highest  rail  he  could,  and 
catching  hold  of  the  poor  woman,  slipped  her  down 
his  arm  and  brought  her  to  the  ground  in  safety, 
amidst  the  cheers  of  the  bystanders.  Great  strength 
appears  to  have  been  used  by  Daly,  and  consider- 
able risk  Incurred  ftom  the  ladder  being  too  short 

The  Royal  Society's  silver  medal  was  pre- 
sented to  Daly,  and  a  testimonial  on  Tejlam 
to  Mr.  Hemming. 

Sunday,  March  14,  }  a.m.  A  most  terrific  con- 
flagration broke  out  in  the  extensive  tar-works  and 
saw-miUa  of  Mr.  fiethell,  in  Battersear  fields.  The 
works  occupied  a  large  area  of  ground,  covered 
with  plies  of  the  most  inflammable  materials.  The 
awfal  appearance  of  the  fire  soon  drew  a  strong 
attendance  of  firemen  and  engines  to  the  spot;  but 
they  were  powerless  for  want  of  water.  Mr.  Haar 
derson  (the  district  foreman)  had  commenced  form- 
ing a  chain  of  engines  from  the  reservoirs  of  the 
Soutbwark  Water  Company ;  but  met  with  a  dttch 
midway,  ftom  whence  he  commenced  working.  Ia 
the  meantime,  a  sufficient  number  of  hands  being 
oollected,  they  began  to  clear  away  the  piles  of 
timber  on  the  adjoining  premises,  so  as  to  make 
a  roadway  to  the  waterside,  under  the  active  super- 
intendence of  Mr.  Robins  (formerly  of  the  Norwich 
Union.)  This  being  done,  an  inclined  plane  was 
formed  (torn  the  top  of  the  jetty  on  to  the  beach, 
when  the  Brigade  engine  ftom  Farringdon-streat, 
the  County,  and  the  West  of  England  were  skilfully 
lowered,  and  in  full  operation  m  a  few  minutes  { 
apd,  by  their  united  power,  the  progress  which  the 
flames  were  rapidly  making  in  an  easterly  direo- 
tion,  was  iaappily  arrested.  But  for  this  admirable 
movement,  the  destruction  of  several  barges  and 
steamboats  lying  aground  was  Inevitable,  as  waa 
also  the  timber-yards,  whiting  manufactories,  &c., 
in  close  proximity.  The  large  quantity  of  unex- 
tinguishable  inflammable  matter  upon  which  the 
flames  were  preying,  caused  the  heavens  to  be  illu- 
mined tUl  daylight,  and  the  flre  oontinued  to  buta 
Ibi  hours  afterwards.  Every  possible  exertion  was 
made  by  all  present,  and  the  conduct  of  the  firemea 
was  beyond  all  praise. 

A  grQSfly-perrerted  statement  of  facts 
connected  wiw  this  fire  appeared  in  the 
Time9f  endently  proceeding  from  some  one 
Imbued  with  hostile  feelings  towards  the 
firemei^f  and  entirely  ignorant  of  the  diffi- 
calties  thej  had  to  contend  with  upon  this 
occasion. 

Tbe  property  destroyed  consisted  of  the 
engine-nonse,  reptifying-bouse,  saw-mills, 
and  abont  14,000  railway  sleepers.  The 
stiU.hoQsa  was  also  seriously  damaged;  one 
barge  was  entirely  destroyed,  and  two  wece 
serioujBly  damaged,  as  were  also  some  of  the 
aiyoinkig  properties. 

Wednesday,  March  SI.  6|  p.m.  A  fire  broke  OHt 
at  No.  2,  Little  Denmark-street,  St.  QUn's*  origi- 
nating in  a  feul  flue.  The  Crown-street  Brigade 
engines  were  promptly  on  the  spot,  and  Ben^amltn 
Cummingy  fireman  No.  SO,  having  ascended  the 
roof,  the  ladder  on  which  he  was  standing  gave 
way,  and  he  was  precipitated  into  the  street,  feeeiv- 
ing  such  severe  injuries  that  he  expired  ahortly 
after. 

Monday,  April  5,  8^  a.m.  A  policeman  on  Xion- 
don  Bridge  perceived  smokerising,  which  he  traced 
to  come  from  the  Kent  and  Essex  Wharf,  Montague 
Close,  Soulhwark.  An  alarm  was  immediately 
given,  and  numerous  engines  from  the  Brigade, 
HiTest  of  England,  and  County  stations  reached  the 
spot  before  the  fire  manifested  itself,  immense 
volumes  of  smoke  arose  ftom  the  waiehouae,  aad 
at  length  the  flames  burst  forfltfromeveiy  opening. 
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Th«  nipply  of  water  wai  tcanty,  that  of  hands  itlll 
more  ao,  and  the  fiie  laged  for  some  time  with  a 
ftiiy  that  teemed  to  defy  opposition.  In  a  short 
time,  however,  it  began  to  yield  to  the  powerfU 
efforts  that  were  making  for  its  suppression,  and 


was  ultimately  extinguished  without  spreading  be- 
yond the  building  in  which  it  commenced;  this 
building  and  its  contents  were,  however,  nearly 


ond  the  building  in  which  it  commenced;  this 
luOding  ai  "  ■ 
destroyed. 

A  ooQit  of  inquiry  as  to  the  origin  of  this 
fire  was  held  by  Mr.  W.  Payne,  the  City 
Conmer,  when  the  following  vesdict  was 
returned  :—*' That  there  is  not  sufficient 
evidence  to  enable  the  jury  to  decide  how 
the  fire  originated ;  but,  in  their  opinion, 
there  is  erery  probability  that  it  arose  firom 
the  spontaneous  combustion  of  some  bales 
of  waste  or  shoddy." 

Thursday,  April  29,  8^  p.x.  A'flre  broke  out  in 
the  shop  of  Mr.  Raphael  Merits,  dealer  in  em- 
broidery and  Berlin  wool,  ISO,  New  Bond-street. 
Mr.  Staples  (distrlet  foreman)  with  the  Brigade 
•ngine,  firom  King-street,  was  on  the  spot  in  a  few 
minutes,  broke  open  the  door,  and  extinguished  the 
Are. 

Mr.  Moritz  was  insured  in  the  Defender 
office  for  800/.,  and  he  claimed  680/.  for  the 
property  destroyed  at  the  above  fire,  which 
took  place  in  a  shop  15  feet  long  by  9  feet 
wide,  and  did  not  burn  a  quarter  of  an  hour. 
Mr.  Merits  (who  is  a  Prussian  Jew)  brought 
an  action  against  the  office,  which  was  tried 
at  Hertford,  July  10, 1847.  Before  hearing 
any  evidence  for  the  drfenee,  the  jury  inter- 
fered and  said,  "  They  were  not  satisfied 
that  the  fire  was  not  wuful}  and  with  regard 
to  the  amount  of  the  claims,  they  did  not 
believe  that  any  such  amount  of  property 
was  in  the  shop  at  the  time  of  the  fire.'* 
Evidence  for  the  defendants  (who  pleaded 
tiiat  the  fire  had  been  wilfully  occasioned, 
and  that  the  defendant's  claim  was  fradu- 
lent)  was  however  gone  into,  when  the  case 
became  so  bad  that  Serjeant  Shee  (for  the 
plaintiff)  said,  **  That,  rather  than  a  verdict 
for  the  defendant  should  be  returned,  he 
would  withdraw  from  the  case."  The  plain- 
tiff' was  accordingly  nonetUtetL 

Saturday,  June  5, 1  a.m.  A  most  alarming  fire  burst 
forth  tnm.  one  of  the  workshops  of  Messrs.Maudslay, 
Sons,  and  Field,  Westminster-road.  The  flames 
need  in  anew  building  at  the  end  of  an  ex- 


tensive range  of  workshops,  composed  for  the  most 
part  of  timber,  and  the  names  spread  with  such 
rapidity,  that  In  a  few  minutes  several  parts  of  the 
premises  were  in  flames.  The  West  of  England 
engtaie  being  rvn  into  the  premises,  was  set  to  work 
from  the  mains  belonging  to  the  ftetory.  The 
Brigade  and  County  engines  arrived  from  the  vari- 
ous stations,  and  placed  themselves  in  the  best 
positions  from  whence  water  could  be  obtained; 
unfortunately,  however,  the  supply  of  this  element 
was  wholly  inadequate  to  the  emergency,  and  the 
scanty  supply  that  was  obtained  was  at  a  consider- 
able distance  from  the  fire.  For  some  time  the 
ellbrts  of  the  firemen  were  of  little  avail ;  and  from 
the  caipenters'  shops  the  fire  extended  to  the  boiler- 
makers,  and  from  thence  to  the  pattern  lofts  and 
spadons  foondry.  At  two  o^clock  the  metropo- 
lis was  teUUaatly  illuminated  by  the  flames  for 
cff»ts  ^ 


Biilaa  round.   The  most  heroic  

tj  the  flxemoD,  under  Mr.  Bialdwood,  bj  those  of 


the  West  of  England,  under  Mr.  Connerton,  and 
the  County,  under  Mr.  Garwood,  with  the  beat 
results,  and  by  six  o'clock  all  danger  of  frirther  eX' 
tension  was  at  an  end.  The  pattern  makers',  boiler 
mskers',  carpenters'  shops,  about  half  the  pattern 
loft,  and  foundry  were  destroyed.  One  vice  and 
and  finishing  shop,  the  smiths'  shop,  and  the  new 
buildings  were  severely  damaged. 

The  origin  of  the  fire  remains  unknown. 

Wednesday,  June  7,  S  a.m.  During  a  vio- 
lent thunder  storm,  the  electric  fluid  struck  the 
house  of  Mr.  Wiseman,  Brewer's-laae,  Greenwidi, 
the  roof  of  which  was  instantly  in  flames;  the 
neighbourhood  was  speedily  roused,  and  a  scene  of 
great  conAision  ensued  as  the  flre  flew  from  houae 
to  house  with  great  rapidity.  The  buildings  were 
very  old,  and  mostly  eompoaed  of  timber.    The 

S^ea  fimn  Greenwich  Blospital,  one  of  the  Brf- 
le  from  town,  as  well  as  the  County  and  West  of 
gland,  were  in  attendance  as  promptly  as  possi- 
ble. The  floating  engine,  from  Deptford  dookyaxd, 
was  also  brought  to  the  spot,  and  every  effort  was 
made  to  arrest  the  progress  of  the  flames;  bat 
before  this  could  be  eflbcted,  nine  houses  bad  been 
entirely  destroyed,  and  several  otheis  more  or  leas 
injured. 

The  electric  fluid  also  at  the  same  time  flred  the 
house  of  Mr.  Wlchelow,  Paulin-street,  Bermond- 
sey,  and  the  flames  were  not  extinguished  until 
they  had  done  considerable  iujury. 

Saturday,  July  81 , 1  a.m.  A  fire  broke  out  in  the 
shop  of  Mr.  Wise,  saddler  and  harneaa  maker,  Ko. 
2,  west  Smithfield.  at  which  time  Mr.  Wise  and  l&is 
son  were  sleeping  in  a  room  behind  the  shop.  In 
the  first-floor  back  room  slept  Mr.  Mead,  hia  wift, 
and  two  children,  three  older  childrai  sleeping  in 
the  room  over  them.  A  German,  named  Myrck, 
also  slept  on  that  fioor,  while  another  German, 
named  Casler,  slept  in  a  middle  room  on  the  third 
story,  and  he  was  the  first  discoverer  of  the  fire ; 
finding  his  room  fall  of  smoke,  he  ran  down  stairs, 
and  alarmed  Mr.  Myrck,  who  descended  to  the  first 
floor,  and  roused  Mr.  Mead.  The  latter  ran  up 
stairs  to  his  children,  but  they  had  locked  them- 
selves in,  and  mislaid  the  key;  eventually,  how- 
ever, they  opened  the  door,  and  were  taken  by  their 
father  into  the  flrst-floorfrontroomJQStas  tiiellamso 
ascended  the  staircase.  Mr.  Mead  and  the  whole 
of  his  family  (seven  persons)  escaped  safely  from 
the  window,  being  received  in  a  Jumping-sheet 
from  the  police  sUtion  adjoining.  Mr.  Wise  and 
his  son  escaped  at  the  back  of  the  premises  into  au 
adjoining  house,  while  the  two  Germans  got  on  to 
the  roof,  where  they  preferred  to  remain  until  the 
flre  was  extinguished.  The  iire  commenced  in  a 
comer  on  the  left-hand  side  of  the  shop,  flroiii 
whence  it  extended  through  the  partition  to  tiie 
staircase,  the  draught  of  which  caused  it  to  bum 
most  fiercely.  The  prompt  arrival  of  the  engines 
from  the  Farringdon-street  and  other  stationa,  with 
a  good  supply  of  water  most  skilAiUy  applied,  hap- 
pily soon  arrested  the  progress  of  the  flames. 

Hie  origin  of  this  fire  appearing^  to  be 
inexplicable,  Mr.  Payne,  the  City  Conner* 
held  a  eourt  of  inqui^into  the  cause  on  the 
following  Monday,  when  the  preceding  fiM!ts 
were  given  in  evidence,  as  also  that  Mr. 
Wise  reached  home  about  11  o'clock  on  the 
Saturday  night  previous  to  the  fire,  and, 
lighting  a  candle,  passed  tiirough  the  shop 
to  his  sleeping  apartment  with  Us  son,  when 
all  appeared  safe.  At  the  conclusion  of  the 
evidence,  Mr.  Payne  observed*  "  That  there 
was  not  the  slightest  reason  to  suppose  that 
the  fire  had  been  wiUhlly  kindled— pladof, 
as  it  did,  the  lives  of  all  the  inhabitants  in 
luch  imminent  peril— but,  that  than  wis  no 
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potSAn  eryeooe  to  ihow  how  the  fire  oti- 
giaatfld;"  and  the  jwj  returned  a  Terdlct 
to  that  effect.  It  waa  generally  Bnpposed, 
however*  that  Mr.  Wlae'a  unextinguished 
match  had  fallen  upon  some  soft  combustible, 
which  mouldered  on  till  1  o'clock,  when  it 
burst  into  a  flame,  and  the  work  of  destruc* 
tion  commenced. 

Batuidar.  Aognst  H,  11|  f.v.  A  fire  broke  oat 
•I  Na  S,  Gzeat  Badow-itreet,  Maiylebone.  When 
flnt  diaooTered,  the  fin  wm  nglng  on  the  firsts 
floor,  ftom  whence  the  flamea  extended  to  the 
stidxcMe,  cutting  off  the  communication.  The 
■ccond  floor  was  occupied  byMn.  Compton  and 
ftor  daoKhten  (one  paralytic)  who,  on  the  alarm 
being  given,  piesented  themselTM  at  the  window, 
ImploTing  help.  No  meant  of  rescue  appearing  to 
be  at  hand,  the  crowd  called  to  the  mother  to  throw 
bciaelf  and  children  out  of  the  window;  happily, 
bowsrer,  she  had  too  little  nerve,  or  too  much  good 
•cnae^  to  embrace  so  hastily  this  rash  expedient; 
and.  in  a  rexj  few  minutes.  Conductor  Sutckingt, 
with  the  Boyal  8ociety'sflre-escape,from  the  King- 
street  station,  arrived  on  the  spot,  and  placing  his 
eacape  against  the  burning  building,  brought  the 
wliole  iaittily  down  in  safety,  amid  the  plaudits  of 
tbe  gratlfled  spectators.  Ae  fire  was  promptly 
extingolshed  by  the  parish  and  Brigade  engmes, 
the  first  and  second  floor  being  burned  out,  and  the 
ataizcase  sedously  damaged. 

The  Royal  Sodety  presented  Hutchinga 
witft  their  ailTer  medal  for  his  prompt  at. 
tandanoe  and  meritorious  exertions:  they 
also  gave  tiie  sum  of  IL,  and  a  certificate  on 
Tellam,  to  Mary  Cromer,  a  domestic  ser- 
vant, who  rushed  into  the  burning  room  at 
the  same  fire,  and  rescued  a  little  child  at 
the  risk  of  her  life,  her  9wn  night  dress  and 
hair  beii^  Raited  in  the  set. 

Tbnrsdnr,  Anguit  M,  H  a^k*  A  fire  broke  out 
flt  No.  36,  Beech-street,  Barbican,  in  the  portion  of 
the  ahop  occupied  by  a  Mr.  Leopold  Hail.  The  firo 
spread  rapidly  into  the  part  occupied  by  Mr.  Jones, 
an  Mdng-hoose  keeper,  and  also  to  Mr.  Ingram's 
timbef-jwd;  and,  notwithstanding  the  prompt 
attendance  of  a  strong  body  of  firemen  and  engfaies, 
waa  extinguished  with  considerable  difficulty. 

In  oonsequence  of  many  suspicious  cir- 
eumstanoea  attending  the  outbreak  of  this 
fire,  Mr.  Payne  held  a  court  of  inquiry,  in 
the  course  of  whieh  the  wilftil  orlgfai  of  the 
fire  was  so  apparent,  and  the  claim  made 
npOQ  the  Sun  Fire  Office  so  manifestly  frau- 
ddent,  that  the  jury  returned  a  Terdlct — 
^That  the  lioose  was  wilfully  set  on  fire  by 
the  tenant,  Leopold  Hail ;''  and  the  coroner 
made  out  a  warrant  for  his  committal  to 
Newgate ;  but  he  subsequently  got  liberated 
on  baQ,  when,  in  addition,  he  gaye  '*leg 
hail,''  and  so  escaped  the  consequences  of 
his  diabolical  crime. 

Sundi^,  September  26, 2}  a.x .  A  flie  broke  out 
at  No.  17,  Lower  Seymour-street,  FortmanHMiuare, 
in  the  sleeping  room  of  Mrs.  Anna  Jane  Pochin 
(aged  63)  who  had  long  been  in  the  constant  habit 
of  reading  in  bed.  Her  maid  being  roused  by  the 
zinging  of  her  bell,  hastened  to  answer  it,  when  she 
finrnd  Mrs.  Pochin's  room  on  fire,  but  was  unable 
to  enter,  the  door  being  bolted  inside.  An  alarm  of 
flro  waa  giren,  and  Coudmetar  Brown,  with  the 
Royal  fioosCy't  flz^eacape,  was  in  immediate  at- 


tendance. Having  forced  an  entrance  to  the  room, 
he  courageously  dashed  through  the  flames,  and 
brought  out  Mrs.  Pochin,  who  was  promply  attended 
by  a  nelffhbouring  surgeon,  but  unfortunately  she 
had  received  such  severe  injuries,  that  she  expired 
in  32  hours  after  the  accident.  The  fire  was  extin- 
guished before  it  sproad  beyond  the  room  in  which 
it  so  unfortunately  commenced. 

At  the  inquest,  Mr.  Wakley,  the  coroner, 
commented  on  the  danger  of  reading  in  bed, 
particularly  on  the  part  of  aged  and  feeble 
persons,  and  said,  "the  practice  was  in* 
Ysriably  attended,  sooner  or  later,  by  fetal 
consequences."  The  jury  returned  a  Ter- 
dlct of  "accidental  death,"  accompanied 
by  an  encomium  on  the  gillant  conduct  of 
fire-escape  conductor  Brown,  to  whom  the 
Boyal  Society  presented  their  edlTer  medal 
for  his  praiseworthy  exertions. 

Mondav,  Oct.  11,  7  p.m.  A  fire  attended  with 
loss  of  liie  occurred  on  the  premises  of  Mr.  Whita- 
ker,  ftirniture  dealer,  No.  ,28,  Water-lane,  Black- 
firiars.  The  fiames  were  first  seen  burning  in  Mr. 
Whitaker's  shop  (which  was  closed)  by  a  police- 
constable,  who  immediately  alarmed  the  occupants 
of  the  upper  part  of  the  house,  which  consisted  of 
Mrs.  Hamilton  and  family,  and  a  maiden  lady 
named  Purday,  aged  60.  On  the  alarm  of  firo 
being  given,  Mrs.  Hamilton  escaped  down  stairs 
with  her  ehildron;  on  the  stairease  she  saw  Miss 
Purday,  and  told  her  "  to  go  down,  as  the  house  was 
on  fire,"  and  supposed  she  did  so.  Mrs.  Hamilton 
went  up  stairs  again  to  rosoue  some  papers  and 
returned  in  safety.  The  flro  raged  foriously,  until 
the  prompt  attendance  of  the  firemen  with  a  plen- 
tiful supply  of  water  arrested  its  progress.  After 
the  firo  was  extinguished,  the  firemen  wero  sur- 
prised at  finding  the  dead  body  of  Miss  Purday  on 
the  third  fioor,  about  four  feet  from  the  window. 
As  no  person  knew  that  any  one  remained  in  the 
premises,  no  effort  was  made  to  rescue  the  de- 


The  police  were  in  attendance  with  theur 
jumping- sheet,  but  as  that  does  not  afford 
the  means  of  ascending,  no  search  could  be 
made,  and  the  fire  happened  an  hour  before 
the  Royal  Society's  escapes  are  on  duty. 
Tbeir  conductors  woariably  ageend  and 
iearch  the  premiset  to  guard  against  such 
calamities  as  the  present.  An  inquest  was 
held  before  Mr.  Payne,  when  the  jury  re- 
turned a  Terdict,  *'  that  the  deceased  was 
burned  to  death  in  a  fire  which  occurred  in 
the  premises  of  Mr.  Whitaker ;  but  how 
the  fire  took  plaoe  there  was  not  sufficient 
eridence  to  pro?e."  The  foreman  tendered 
the  thanks  of  the  jury  "to  the  whole  of  the 
firemen  and  police  for  their  extraordinary 
exertions  on  the  night  in  question."  It 
subsequently  appeared  that  Mr.  Whitaker 
quitted  his  shop  a  few  minutes  befi>re  seven, 
taming  down  tht  gu-bumers  very  low ;  it 
would  seem  that  ia  shutting  the  door  he  blew 
out  the  light  in  the  shop,  and  the  gas  escaped 
until  a  luge  quantity  became  collected  and 
ignited  at  the  other  burner,  when  the  work 
of  destruction  went  on. 

Thursday,  Oct.  28,  2|  a.m.  A  fire  was  dlsooTered 
in  the  house,  No.  9,  Drummond<street,   Euston- 

auaro,  which  proved  fiital  to  one  of  the  inmates, 
le  flro  began  in  the  shop  of  Mr.  Lawson,  stationer, 
t3 
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and  on  being  roused  the  Inmates  ran  down  stairs 
!Mto  the  street,  with  the  excejitfrtn  of  a  Mrs. 
IfiRckie,  who,  apparently  paralysed  by  fear,  fell 
down  on  the  landing,  and  before  her  distressing 
situation  was  known,  was  enveloped  by  the  ascend- 
ing flames  and  burned  to  death.  The  parish  engine, 
and  one  f^om  the  adjoining  railway  statinn,  were 
brought  out,  but  for  want  of  some  ^rson  skilled 
in  their  use,  were  of  little  avail.  The  Bri- 
gade engines  and  firemen  soon  reached  the  spoti 
and  by  their  exertions  extinguished  the  fire.  The 
•hop,  first  and  iecond  floor,  were  burned  out,  and 
the  roof  destroved,  and  two  adjoining  premises 
slightly  damaged. 

Monday,  November  29, 4}  f.  v.  A  most  destmd- 
ttve  confla^atlon  broke  out  in  the  worlcabopK* 
of  MeMra.  Lawrence  and  Soni,  carpenters  and 
builders,  Pitfield-street,  Hoxton.  From  the  inflam- 
mable contents  of  the  premises,  the  flames  spread 
rapidly,  and  soon  ignited  several  hoasea  in  Queen- 
•treet,  three  of  which  were  completely  destroyed 
and  several  others  seriously  damaged  before  nay 
force  of  engines  or  water  could  be  brought  to  bear 
upon  them.  At  the  same  time  the  iire  spread  frona 
bne  stack  of  timber  to  another,  until  the  whole  was 
one  burning  mass,  throwing  out  a  glowing  heat 
which  defied  approach,  and  the  light  of  which  Dla- 
mlnated  the  metropolis  for  hours,  and  caused  the 
greatest  consternation  to  prevail  in  this  densely 
crowded  nei{;hbourhood.  By  eleven  o'Hock  aU 
danger  of  further  extension  was  at  an  end,  and 
the  firemen  by  great  exertion  preserved  the  dwell- 
ing house  unscathed. 

Monday,  December  6,  9f  a.  m.  A  fire  took  place 
In  the  shop  of  Mr.  Bowry,  oil  and  colourman,  64, 
Petter-lane,  owing  to  a  leak  in  the  turpentine  cis- 
tern, the  vapour  of  which  ignited  on  the  approach 
of  the  shopman  with  a  lighted  candle.  A  cry  of 
••fire"  was  instantry  raised,  and  Mr.  Bowry,  who 
was  in  one  of  the  upper  rooms,  finding  the  smoke 
coming  tjp  stairs,  opened  his  bed- room  window  and 
jumjwd  into  the  street,  by  which  his  thigh  was 
broken  and  he  was  otherwise  so  much  injured  that 
he  expired  four  days  afterwards  in  St.  Bartholo- 
mew*8  Hospital.  By  the  prompt  attendance  of  the 
firemen,  the  fire  was  speedily  extinguished  with 
but  slight  damage  to  the  ahop  and  its  dangerous 
oontoits. 

The  following  list  shows  the  occupancy 
of  the  premises,  with  reference  to  that 
portion  of  'them  in  which  the  fire  origi- 
nated, thereby  illustrating  the  compa- 
rative liability  to  accident  by  fire  of 
various  trades  and  manufactures,  as  com- 
pared With  private  dwellings. 

Anchor  smith 1 

Bakers 25 

^rges  2 

Basket  maker  » # ] 

Beer  shops 6 

Bleacher,  wiUow 1 

Boat  builders 2 

Bonnet-shape  makers 1 

booksellers,  binders  and  stationers  . .     14 

Boot  and  shoe  makers 6 

Box  makers,  fancy 1 

Brewer 1 

Brokers,  furniture 6 

Brush  makers 2 

*  The  fire  commenced  in  a  portion  of  the  work- 
shops which  had  only  just  been  reinstated  after 
being  destroyed  by  fire  on  the  18th  of  October 
preceding. 


Cabinet  ttiakers  and  dphdlAerek  . . . . ; 

Carpenters  and  builders.. .  • 

Cart : wi... 

Chair  makers 

Chapels  and  Churches ^ . . . 

Cliarcoal  tiaakers  i 

Cheesemongers :...'•••• 

Chemist ....•;..... 

Chemical  iaboratorite ;.; 

Coach  makers : . . . ; 

poals,  dealers  in 

Coffee  shops  and  eating  houses  • 

Confectioners .: . ;...;...: •: . . 

Coopers  

Cutlers '<. 

College .;•.•;..£• 

Distlflfers • 

Dwellings,  private 

Dyers ^..% ..;.•• 

{Engineers ......;. 

j^arming  stock 

Feather  dressers  and  beddhig  mttin- 

facturers   ; .  •  • 

t'ellmongers 

Fireworks,  makers  of 

,  dealers  in 

Flax  dressers 

Founders,  iron 

Fringe  maker  •  •  •• 

Furriers 

Gas  works 

General  dealers , 

Glass  works 

cutters  ..^ 

paper  makers 

Grocers ,.•... 

Greengrocers ; 

Haberdashers,  miHfners  &  dressmakers 

Hatters  and  hat  manufiicturers 

Harness  makers 

Hay  salesmen ; . 

Heel  ball  manufacturer 

Hosiers  

Hospital 

Hotels,  taverns  and  deb-houses 

Ironmongers 

Japanners. 

Laundresses » » 

Leather  dressers 

Lime  shed • 

barge ••.. 

Linendrapers  •.,..•.« ;  •  • . « 

Lucifer  match  makers  ., 

,  dealers  in 

Lunatic  asylum 

Maltster 

Marine  stores,  dealers  in 

Meat  curer , •  • 

Musical  instrument  makers 

Oil  refiner 

—  and  colourmen 

Organ  builder 

Paper  stainer •»••• 


16 

25 

1 

3 
2 
4 

1 
2 
? 

5 

4 


1 
2 

348 
1 
7 

d 

4 
2 
3 
2 
2 
2 
1 
? 
I 

la 
1 
1 
1 
§ 

4 
9 

7 
4 
8 
1 
6 
I 
9 
3 
1 
3 
2 
1 
1 
7 
5 
2 
1 
1 
ft 
1 
4 
1 
14 
1 
1 
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PietoTO  frame  and  looking-glass  makers  3 

Pipe  makers 2 

Printers 6 

■  steam.. 2 

Public  bnilding^ 2 

Rag  merchant 1 

Railway  stores 2 

RefioBni  •••••••••••. ^  •«.  J  ••  J 1 

RopeflMtken , t 

Saali  maker  ..,..,.. I 

Sale  ahops  and  offices 37 

SavmiOs 2 

a^pw 3 

^^^ — »  steam • 2 

»  ttnilders 1 

— ^,  chandlers 1 

Shnghter  house 1 

8o9t  merchant 1 

1 
20 
2 
1 
8 
2 
2 
1 
2 
1 
3 
4 
2 

8 

27 
5 
6 
1 
5 
1 
5 

Witeeimlghts...;, 3 

WilM iMttttanti  ..*< 7 


Splint  cutter 

Stablea 

ita'a#  boilnet  mamir^tiirel-s 

fligar  refiner 

tmM. .; 

aaubW  cUMalersi 


Thettrvs  ;.;....; ;. 

Hftber  metehariti  ; 

ftameiftt  btMoHi  and  coppersmiths... 
V»b«Bod  And  muff  mtonfactnrers  .... 

l^fbteMllkM  ....; « 

TllMers  and  wdrkers  in  wood  not  car* 


TMMflerv,  ticenMd 

^ntfnUhM  bttildhigt,  and  under  repair 
vnooBspna  ••.•..•••«.,.••••••... 

WaMng  aanQfteturer  ...; 

Wartbousea;  ...*...* 

—^f  Maiiehester 


Tdtal. 
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Drunkenness •••..  5 

Fire  sparks 63 

from  locomotiTe  engines..  2 

Fireworks,  making 3 

,  selling 2 

.letting  off 1 

Fires  kindled  on  hearths  and  other  im- 
proper places 3 

Finely  oTerheated  and  defectiye 89 

,  foul  and  ignited    22 

,  blocked  np 7 

in  adjoining  house 10 

Fumigation,  incautious 4 

Furnaces  oyerheated,  &c ■  • .  13 

Gas,  accidents  in  lighting .6 

— ,  escape  of,  from  defectiTC  fittings  41 

i^— — — — -^—  street  maina  ...  3 

left  burning 9 

—• —  fittings,  carelessness  in  repairing  3 

—  chimney,  heat  of 1 

Gunpowder,  explosion  of ;  •  2 

Hearths,  defsctiTe S 

Kiln,  overheated 1 

Lamps,  oil  and  naphtha,  one  each. .  •  •  8 

Lightning 2 

Lime,  slaking  of 5 

Linen,  drying  before  fires 34 

Luoifer  matches,  making  of 3 

1  nsing 6 

Naphtha,  vapour  of  ignited 4 

Ovens,  defective  and  overheated    ....  8 

Pitch,  tar,  and  tallow,  boiling  of 4 

Reading  in  bed 1 

Shavings,  loose,  ignited 37 


Spontaneous  ignition  of  charcoal  . 
-  coals 

•  dung 

•  flax  .. 

•  hay  . 


sun's  heat. 


fricdon  in  drawer 


•  lucifers,    by 

•  lucifers       by 


The  causes  ot  fire,  do  far  as  they  could  " — 
te  satififactorily  ascertained,  appear  to  ^^^^ 
mie  been  as  rollows : —  ' 

Acddenta  of  various  kinds,  for  the  most 

part  unavoidable  ••.*«»« 14 

Ajmrel  ignited  on  the  person  •• 3 

filoeliing  huts,  &c.,  with  sulphur.  •  •  •  3 

Candles,  various  accidents  with 1 15 

^       '■,  ignited  bed  curtains ^4 

,  window  curtains  ...••....••  58 

€tfrdesBdesSi,  palpable  inltances  of . . . .  1 9 

CfaaicMl  tirM  ••••.••..•..•• 5 

Gbitdren  playfaig  with  fire 8 

(gamfles 2 

t  ^^'  ■     '  ■*     •         "   ■  laeifer  matches..  6 

CStetaraptttainrf  hot..., 9 

O&fpan  ii^iMpttl/  set 3 


•  lamp  black . 
■  rags,  wet. . , 

•  shoddy  .... 


1 
1 
3 

1 
15 


Stoves,  defective  and  overheated 

,  improperly  set 7 

,  drying,  overheated 4 

.pipe ; 8 

Steam  boilers,  heat  of. 4 

Smoking  meat 1 

Saspicious 17 

Tobacco  smoking 18 

Wilful 17 


Unknown. 


Total. 


764 
72 
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The  daily  diitribution  of  these  fires  has  beea  as  follows : 


Monday. 

Tuesday. 

Wedneiday. 

Thanday. 

Friday, 

Satorday. 

Sunday. 

127 

101 

133 

119 

129 

Ill 

116 

Their  distribation  throughout  the  day  and  night  has  been  in  the  following  proportions ; 


First 
hour. 

Second 
hour. 

Third 
hour. 

Fourth 
hour. 

Fifth 
hour. 

Sixth 
hour. 

Seventh 
hour. 

Eighth 
hour. 

Ninth 
hour. 

Tenth 
hour. 

Eleventh 
hour. 

Twelfth 
hour. 

A.M. 

54 

44 

37 

42 

28 

19 

15 

12 

14 

17 

22 

29 

PM. 

22 

26 

15 

20 

38 

84 

45 

52 

68 

63 

65 

60 

The  causes  of  fires  will  be  seen  to  be 
of  the  usual  varied  character,  and  a  con- 
siderable number,  notwithstanding  the 
best  intentions  of  all  parties  to  elucidate 
tbem,  remain  envelopied  in  impenetrable 
mystery.  The  following  extract  from  a 
communication  to  the  Assurance  Gazette 
elucidates  a  piece  of  carelessness  which 
may  in  other  cases  have  led  to  serious 
mischief. 

"  Last  eremngy  Sunday,  just  as  I  and  my 
family  were  retiring  to  bed,  we  were  alarmed 
by  the  smell  of  something  burning.  For  a 
long  time,  although  we  instituted  an  active 
search,  we  could  not  discover  the  cause  of 
the  fire.  Every  nook  and  cranny  was  exa- 
mined from  the  kitchen  to  the  attics,  but 
although  the  smell  increased  we  were  puz- 
zled and  baffled,  and  began  to  entertain  the 
atrongest  apprehensions  of  danger.  At  last, 
upon  opening  a  small  closet  in  the  kitchen, 
we  discovered  some  linen  and  pieces  of  old 
cotton  smouldering,  and  about  a  pound  of 
kitchen  candles  with  the  wicks  burning, 
although  not  in  a  flame.  It  appears  that 
the  servant  in  getting  a  candle  to  go  to  bed 
by,  instead  of  cutting  one,  burnt  it  ojf  the 
siring  that  tied  the  whole  together,  and  then 
threw  the  bundle  carelessly  into  the  closet. 
Had  we  gone  to  bed  without  discovering  the 
fire  the  consequences  might  have  been 
calamitous ;  as  it  was,  the  accident  created 
a  good  deal  of  alarm  amongst  my  family ; 
and  I  mention  the  circumatanoe  as  an  in- 
stance of  what  dreadful  consequences  might 
arise,  and  I  am  sure  do  arise,  from  trivial 
causes." 

Spontaneous  combustion  has  in  several 
instances  been  traced  to  its  source,  and 
this  subject  continues  to  excite  much  in- 
terest among  scientific  men  in  all  parts 
of  the  world. 


**  A  fire  was  nearly  taking  place  in  the 
arsenal  of  Fort  William,  Bengal,  a  ahoit 
time  since,  by  a  quantity  of  wax  doth  be* 
coming  impr^^atod  wlUi  Unseed  oil;  the 
consequence  was  partial  combustion.  The 
first  idea  of  the  officials  was  that  the  igni- 
tion was  the  work  of  incendiaries,  but  the 
officer  in  charge,  entertainmg  a  auspicioii  of 
the  true  cause,  tried  the  experiment  of  soak- 
ing some  of  the  identical  wax-doth  in  the 
identicd  oil,  apd  pladng  it  afterwards  in  a 
box,  locked,  and  under  guard.  The  next 
morning  it  was  found  that  the  suspidon  was 
a  correct  one,  for  the  doth  was  partially 
charred,  and  at  a  high  temperatare  in  Its 
inner  folds,  the  outer  being  comparativdy 
untouehed.  Spedmens  were  sent  to  the 
Asiatic  Sodety,  and  exhibited  at  its  last 
meeting;  the  secretary,  Dr.  O'Shaoghnessy, 
in  commenting  upon  the  drcnmstances, 
stated  the  singular  fact  thet  if  one  per  eeni. 
of  any  animal  oil,  such  as  neafs'fooi  oiif 
were  mixed  with  the  linseed  or  drjfing  oil, 
it  would  efectuaUp  deprive  the  latter  of  its 
incendiary  capabilities.  Captain  Biden,  the 
Master  Attendant  of  Madrss,  has  published 
a  long  list  of  vessels  in  wMch  fires  have 
occurred  in  Indian  ports,  and  in  the  cargo 
of  most,  the  presence  of  flax  and  linseed  oil 
is  prominent." 

During  the  year  1847,  the  number  of 
fires  on  ship-board,  from  the  spontaneous 
ignition  of  the  cargo,  and  especially  of 
coals,  has  increased  to  a  most  alarming 
extent,  and  calls  loudly  for  a  suitable 
remedy.  Several  plans,  have,  indeed, 
been  suggested  for  this  purpose,  but 
none  of  tnem  of  such  a  practical  charac- 
ter as  to  meet  the  neculiar  difficulties  of 
the  case.  The  following  remarks  upon 
this  subject,  from  iht^Assurance  Gazette^ 
are  deserving  of  an  attentive  perusal:— 
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'*  A  difficult  question  connected  with  fires 
Is,  to  ascertain  their  cause.  The  origin  of 
many,  perhaps  most,  of  the  great  conflagra- 
tions which  have  occurred  daring  the  last 
few  years,  has  nerer  been  satisfactorily  ex- 
plained. Hence  there  has  frequently  been 
feaiB  ezdted,  and  suspicions  entertained, 
where  there  existed  no  sufficient  reason  for 
dther;  whilst  the  very  circumstance  that 
nothing  really  was  known,  has  given  occasion 
to  a  feeling  of  habitual  distrust  and  alarm. 

"  If  it  be  difficult  to  understand  the  origin 
of  fires  on  land,  it  is  still  more  so  of  those 
iHiieh  happen  at  sea.  Numerous  have  been 
the  instances  in  which  a  ship  and  her  cargo 
hare  been  consumed,  and  it  has  been-  im- 
possible, on  any  ordinary  principles,  even 
to  guess  at  the  cause. 

"  It  cannot  be  doubted  that  one  of  the 
eommonest,  and  consequently  the  most  fre- 
quent, canses  of  fire  at  sea,  is  the  sponta- 
neous combustion  of  the  cargo.  On  board 
steam-vessels,  the  ignition  of  the  coal  is  also 
a  frequent  occurrence.  The  wonder  is,  not 
that  such  accidents  occasionally  happen,  but 
that  tfaey  are  not  more  frequent  So  also 
with  lespeet  to  the  cargoes  of  ships  freighted 
from  ClAna,  India,  and  America ;  when  we 
tUnk  of  the  quantities,  the  properties,  and 
tiie  methods  of  stowing  of  the  merchandise 
broagfat  from  these  countries  respectively, 
can  U  be  matter  of  surprise  that,  by  natural 
processes,  undor  the  partLoukur  dreumstan- 
ees  in  which  the  goods  are  pUcedt  there 
should  be  great  risk  of  fire  ?  The  loss  by 
lire  of  sl^fw  freighted  with  cotton  and  other 
]»rodnctB  of  In&i,  has  lately  excited  great 
anxiety  in  that  country,  and  has  been  the 
subject  of  judidal  investigation.  The  only 
means  of  preventing  such  disasters  is,  to 
adopt  more  eifident  precautionary  measures, 
and  which  should  have  special  reference  to 
the  qualities  and  condition  of  the  goods. 
No  one  practically  acquainted  with  agricul- 
tore  will  doubt  that  if  hay  or  com  be  stacked 
in  a  damp  or  unripe  condition,  it  wiU  heat, 
and  if  it  do  not  take  ^re  (which  is  frequently 
the  case,)  it  will  be  entirely  spoiled.  This 
is  jnst  as  simple  snd  as  natural  a  process  as 
tiiat  by  which  heat  is  generated  in  manure, 
and  which  is  one  means  of  hastening  its  de- 
eompoaition.  Exactly  in  Hm  same  way  that 
moisture  and  exdusion  from  air  cause  the 
overheating  of  hay,  and  com,  and  manure, 
other  vcgetaUe  substances  are  operated  on 
by  oil,  tallow,  and  similar  materials;  and 
the  more  readily  when  subjected  to  compres- 
sion snd  exduded  from  fresh  air. 

"  Minerals  are  acted  upon  by  moisture 
and  exdusion  from  air  in  the  same  manner 
as  vegetables.  In  this  case,  however,  we 
arc  aoBustomed  to  view  the  procem  as  being 
more  dsddedly  chemical  in  its  charaotsr. 


But  it  is  not  so.  Chendcal  agendas  are  at 
work  in  the  vegetable  as  well  as  in  the 
mineral.  In  the  latter,  the  properties  are 
easier  understood,  because  more  distinctly 
devdoped,  and  the  energies  may  be  more 
active,  and  brought  more  readily  into  ope- 
ration, but  the  analogy  stall  holds  good, 
although  the  intermediate  steps  or  the  final 
results  may  not  be  identical. 

'*  Hie  cause  of  fijres  on  board  steam-ves- 
sds  and  other  ships  laden  with  coal,  is 
perfectly  explicable;  spontaneous  combus- 
tion being  the  ordinary  effect  of  the  chemical 
decompodtion  of  pyrites,  and  which  is  pro- 
moted by  access  of  moisture.  Whatever 
may  be  the  conditions  imposed  upon  those 
who  supply  coal  for  steam  purposes,  and 
however  great  the  caution  that  may  be  ex- 
ercised in  sdecting  it,  there  always  exists  a 
certdn  quantity  of  pyrites  mixed  with  the 
cod,  the  dangerous  properties  of  which  are 
increased  if  it  be  not  shipped  or  stored  per- 
fectly dry. 

**  As  philosophical  facts,  it  has  long  been 
known  &at  vegetable  fibres  in  common  use, 
as  cotton,  flax,  hemp,  &c.,  are  readily  acted 
upon,  so  as  to  produce  heat,  by  oils,  and 
resins,  and  adds ;  so  also  is  it  just  as  well 
known  that  pyrites,  which  abound  in  some 
kinds  of  cod,  are  decomposed  by  water, 
with  evolution  of  heat  suffident  to  produce 
ignition,  even  when  exposed  to  the  atmo- 
sphere. 

'''But  notwithstanding  our  knowledge  of 
these  things,  what  has  been  done  to  prevent 
acddents? 

**  In  factories,  engine-rooms,  painters' 
shops,  candle  manufactories,  and  on  board 
ships  laden  with  cotton,  oil,  turpentine,  and 
gimilar  substances,  is  cleanliness  enforced  ? 
Are  oOed  or  greasy  fragments  of  cotton,  and 
tow,  and  yam,  carefully  gathered  up  ?  Are 
there  no  dark  comers  in  which  the  sweep- 
ings of  floors,  or  the  deandngs  of  machi- 
nery, are  deposited  ?  If  these,  and  many 
similar  questions,  cannot  be  answered 
promptly  and  satisfactorily,  let  it  be  remem- 
bered that  the  elements  of  combustion  are 
as  certainly  at  work,  and  the  danger  firom 
them  is  just  as  imminent  as  firom  the  care- 
lessness of  servants,  the  over-heating  of 
flues,  or  the  scattering  of  sparks  from  fires 
or  candles." 

On  Sunday,  October  24,  8^  p.m.,  a 
most  brilliant  appearance  of  the  Aurora 
Borealis  caused  for  a  short  time  s  gene- 
ral alarm  of  fire ;  the  appearance  of  a 
part  of  the  heavens  as  seen  from  a  con- 
fined situation  presenting  the.  exact  ap- 
pearance of  a  terriflo  conflagration.  The 
first  symptoms  of  this  periodical  vintant 
of  this  hemisphere  were  peroeiyed  about 
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Hainpist  six  in  the  evfenWgf,  ^fth  gH- 
dnally  increased  till  9'55"t».M.,  when 
the  appearance  for  nfearly  an  hour  wis 
truly  magnificent.  The  rays  which  had 
at  first  a  silvery  hue  hov  turned  to  deep 
crimson^  and  gradually  disappeared.  To- 
wards midnight  this  appearance  revived 
with  great  splendour,  and  traces  of  the 
Aurora,  though  faint«  existed  till  after 
two  o'clock  OD  Monday  naorning : 

it  was  a  bolv  Sabbath  nigbt, 

Th«  gale  blew  clear  and  high, 
When,  lo  I  a  glory  of  Ood'i  liglit 

Shone  up  athwart  the  sky. 
A  fijilfft  thin  vapour— ^lIBty|  dim, 

First  to  the  gaze  was  given» 
That  ro8«  f^otn  thp  horizon's  rini 

To  topdiast  vault  «f  Heaven ! 
ITore  and  more  glory,  gtandly  now 
.  Upon  the  vision  came ; 
The  column  wore  a  godlike  brow, 

And  toot  the  hue  of  flame  1 
White  from  the  arch  that  curved  in  sight 

Where  round  the  masses  grew, 
There  shot  quiok  streams  of  silver  light 

Par— far  into  the  blue  1 
I'hen  where  the  flame  with  crimson  hue 

Had  made  tts  glowing  bed, 
The  stars  in  bnming  groups  shone  through, 

And  gleamed  behind  the  ted. 
6tiU  round  and  round,  the  streamerft  biiglit, 
.  Would  flit  in  many  a  form. 
Till  the  flame-pniar  lost  its  light 

And  took  the  dark  of  storm ! 
One  moment  more,  and  as  a  cloud 

In  smoke  it  fled  away ; 
Gone  was  the  Meteor  and  the  thread, 

And  night  again  was  gay  I 

The  London  Fibs  EflxABLtSHttBiiT, 
titldet  the  superintendence  of  Mr.  Braid- 
^^ood,  moftt  ably  supported  by  Messrs. 
Foggo,  Coif,  Staples,  and  Henderson, 
district  foremen,  continues  to  prove  it- 
afelf  equal  to  every  emergency.  The 
j^rompt  attendance,  meritorious  exertions, 
and  general  urbanity  of  this  corps,  fre- 
(^uently  elicit  the  warmest  commenda- 
tion, and  I  am  sorry  to  observe  that  in 
upwards  of  twenty  cases  during  the  past 
year,  their  voluntary  attendance,  and 
eett  aerviees  gratiutoUaly  offered,  have 
Dot  b«en  met  with  a  proper  spirit — admis- 
sion being  refused  and  inforfiiatioti  de- 
uM  them.  DoUbtleBS^  this  has  ariseti 
from  the  common  error  of  supposing  that 
the  attendance  of  the  tremen  has  to  be 
Mtd  ibr ;  sueh  is  not  the  fact,  as  I  have 
oreqHently  exphdned  in  preceding  reports. 
The  services  of  the  firemen  are  at  ail 
timei^  and  under  ail  cireumstances, 
wholly  and  entirely  gratuitous. 

The  WtHtf  JBnffimdFin  Brigade,, 
wraer  Mri  OoDnortDD,  toatntaki  the  eod^ 
I  timy  hate  M  iBUg  lieM, 


atid  kre  wiffthy  of  th^  bffitfe  to  wtuch 
they  are  attached.  The  general  progress 
of  this  spirited  cotnpany  is  of  a  most 
gratifying  character ;  at  their  39th  an- 
nual meeting  th6  secretary's  repoK 
showed  that  the  premiums  receivea  dn 
life  assurances  during  the  last  year 
amounted  to  144,022/.  ds.&d.,of  wjiich 
sum  7,77X1  is.  Ud.  was  derived  from 
502  new  life  policies  issued  within  the 
year,  averaging  458/.  48. 6d. ;— an  amount 
of  business  exceeded  by  few  offices  in 
the  kingdom.  The  fire  department  ex- 
hibited a  eomespohding  increase^  the 
amount  insured  being  upwards  of  thitty- 
Ibur  millions,  the  premiums  pnHiileing 
87,267/.  9s.  Od.  The  losses  weffe  pro- 
portionally large,  amounting  to  no  less 
than  7d,00b/.  A  strong  argument  this, 
against  the  folly  and  imprudence  Of  per- 
sons taking  upon  themselves  this  heavy 
risk.  It  also  shows  the  caution  neces- 
sary in  the  formation  of  new  offices  for 
the  transaction  of  sipiilar  business,  as 
well  as  the  necessity  for  insurers  select- 
ing offices,  whose  character  for  honour 
and  liberality  has  been  firmly  established. 
The  conduct  of  the  West  of  Enghuid 
office  m  reference  to  the  fire  on  the  pre- 
mises of  Messrs.  Porteiis  and  Cd.^  at 
Manchester,  in  Angudt  last,  has  elicited 
the  warmest  encomiums  of  the  press 
throughout  the  country  ;  the  fbllowhig 
is  extracted  from  the  Manchester  Ad' 
bertiser,  Nov.  6,  1847  : 

*<Tnit  Wbst  or  Enolako  Lirs  and 
JPiRB  Insuravcs. — ^Thb  late  Firb  nr 
MAmKar-STKarr.— We  are  very  gM  to 
have  it  in  our  power  to  give  publicity  to  the 
very  honoursble  Une  of  oonduet  adc^ted  by 
the  Directors  of  the  West  of  England  nte 
Astnnuice  Company,  in  referenee  to  the 
policy  of  insuranee  of  Messn.  Portevs, 
Whose  premises  were  destroyed  on  the  lldi 
of  August  last.  In  our  report  of  the  par- 
ticalarB  of  the  fire,  and  the  various  sofii^ers 
thereby,  as  well  as  the  amoimt  of  tlieir 
several  insarances,  we  stated  that  MeSsia. 
Portens  were  insnred  ibr  2,000i.  in  the  West 
of  England  ^re-efilce*  It  af^peaied,  hew- 
ever,  on  subsequent  inquiry,  that  the  pcdicy 
was  void,  in  eoDseqnence  of  ah  errer  in  the 
description  of  the  property  made  by  Messrs. 
Perteus  tliemselves«  and  of  a  smaller  pre- 
miam  having  been  paid  than  by  the  rales  of 
the  office  would  have  been  payable  oH  a  cor- 
rect description.  On  this  discovery,  the 
Directors  might  have  seocessfhily  refused 
any  payment  whatever  7  but  having  made 
inqeuifls  as  to  the  eharadter  and  aandeet  of 
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lifMrt.  Pbrteus  hkA  Co.  in  the  afAdr;  and 
hsrin;  asctttuncd  tfadt  the  error  wac  wsfn- 
teojlional,  they  at  once  recogniBed  theelaim, 
and  hare  moat  hononrably  paid  the  fall 
fmoaat.  The  facts  baving  come  to  our 
knowledge,  we  feel  bound,  in  justice  to  tbe 
office,  to  give  tfaem  publicity,  and  feel  sure 
m  ttiefchants  and  public  or  Manchester 
win  appreciate  .luch  liberal  conduct  as  It 
disenres.  —  Advertiier,  Niffeember  6M, 
1B<7." 

ttie  fbTeg<Nng  forms  A  striking  con- 
trast to  some  recently  litigated  cases,  in 
«rch  thfe  "^r^.'^tfie  **  ImpeHai;'* 
the  "  Licensed  Pletuallers\*'  and  tfie 
**  Sitni'*  frnve  sbdWn  to  little  advantage. 

The  Vountg  Fitte  Brigade,  iinder  Mr. 
Qtrwood,  bare  not  ^ied  to  uke  adran- 
tige  of  the  few  opportanities  the  past 
fAr  has  afforded  them  for  snccessfnl 
eivrtioti; 

"Thb  ftotxi  fioctstir  von  th«  Pbo- 
tttonok  OV  Lira  Faoii  Fikb  was  first 
sttaVnOMd  ia  1836,  b«t,  fh>m  Impetfection 
ift  Its  buif  oianAgiMaciiti  iU  objects  #ere 
art  fkU^  devebpcdi  nor  its  operations  ear- 
lied  tm  any  eoctent,  vntil  the  year  1843,  when 
the  necessity  of  snoh  ah  institution  became 
99  siridQDt,  that  fit  a  public  meetinf ,  cDn. 
Tened  for  that  purpose,  the  society  was 
re-orsaidxsd ;  and  from  that  time  its  course 
luM  Deeo  progresBiTe  and  most  successful, 
siTing  ooDitant  evidence  of  its  usefulness  by 
m  decrease  of  fafal  fires  wherever  in  ope- 
ntion. 

**  This  prifiopil  object  endeavoured  to  be 
attained  by  the  sodety,  is  the  establishment 
of  ftre-escspe  stattons,  half-a-mile  distant 
IhVni  mkh  other,  throughout  the  metropolis, 
and  mainfsining  a  body  of  oondiietors»  ilrdl 
instructed  in  the  use  of  tbe  "'escapes,"  one 
at  each  station  throughout  the  night ;  it  also 
aeeha  to  snssnnSs  to  intrepid  eaertions  in 
the  preservatioa  of  human  Hfe  at  fires,  by 
presentation  of  silver  medals  and  pecuniary 
rewards. 

"  tliere  are  now  26  stations  supported  by 
tlfi^  ftodety,  at  distances  varying  from  half  a 
hiile  to  k  mils  horn  each  other,  Arotn  AMgate 
to  BAmipton  east  and  west,  and  from  High- 
lit to  Southwark  north  and  south.  At 
«Mh  Station  there  IS  a  fiire-eseape  adapted  to 
tte  kMsiffify,  attended  thraughottt  the  night 
hy  a  oondftttof  well  diselpUiNd  in  its  use ; 
aadh  b  hii  doty  to  attend  every  fire  in  hia 
sbslnBt  i^NMi  the  first  ahum  being  com- 
'       ~  to  him.     Tbe  eaily  arrival  of 


tfa^  men  at  the  fires  with  tiie  respective 
escapes,  is  li  matter  of  general  and  continued 
satisfaction  to  the  committee,  knowin|;»  as 
they  do,  that  upon  that  early  arrival  depends 
the  important  opportuaity  of  saving  life : 
and  it  is  most  gratifying  to  them  to  be  able 
to  state  that  not  one  instance  has  occurred 
throughout  the  year  of  loss  of  life  by  fire, 
reflecting  in  the  slightest  degree  upon  either 
the  arrival  or  eiertionB  of  th&  conductors. 

**  The  number  of  fires  attended  in  the  year 
has  been  197,  being  all  that  have  occurred 
durihg  the  hours  of  duty,  within  that  portion 
of  London  covered  by  the  stations  t  and  the 
nmnber  of  lives  saved  by  means  of  the 
escapes  and  oondnetots  has  been  1 7 — a  larger 
number  than  during  any  prerious  year,  but 
only  in  proportion  to  the  hMrease  of  sta- 
tions. 

**  Subjoined  is  an  abstract  of  the  society's 
operations  in  thus  saving  life  since  Septem- 
ber 1843 — the  time  the  present  .Committee 
have  had  its  affurs  under  their  manage- 
ment. 

*'  In  the  15  months  ending  March  31st, 

1845,  116  fires  were  attended,  and  the  lives 
of  13  persons  saved. 

"In  the  12  months  endhig  Marth  31  si, 

1846,  96  fires  were  attended,  and  the  UveS 
•f  7  persons  saved. 

"  In  the  12  months  ending  Marcb  3lst» 

1847,  139  fires  were  attended,  and  the  lives 
of  11  persons  saved. 

**  And  in  the  12  months  ending  Msreh 
31st,  1848,  197  fires  welre  attended^  and  17 
persons  saved. 

<«  Making  a  total  of  548  fires  attended, 
and  48  lives  saved  in  the  4  years. 

"29,  Alfred-street.  Islington, 
"  June  30,  1848." 


♦  The  cIrcumBtancet  of  tbe  case,  "  Geach  v. 
lugaS,"  are  6f  10  extrsotdinaty  a  ehameter,  that 
thqr  form  the  sal^cct  of  a  pamphlet  entitled, 
"BUUoifLiJc  Atturanee."  publshed  by  Effingham 
thlSon  (pp.  26,)  two  editiona  of  which  have  been 


ON  THB  PROOaSS  OV  STKTBBTIC  niTtSIOK. 

Sir* — Various  eausea,  including  an  ab- 
sence from  faome»  have  prevented  me 
from  acknowledging  the  obliging  an- 
swers of  ProfessDrs  Young  and  Davies 
to  my  inquiries  respecting  "  Synthetie 
Division."  It  was  evident  from^e  terms 
in  whieb  tfaoee  imiuiries  were  made  that 
information  was  my  object,  and  not  dis- 
pute. I  wished,  if  poesiblei  to  ttnee  the 
method  from  its  first  rude  beginnings 
up  to  its  final  devetopment  in  the  hinds 
of  Horner ;  and  I  think  that  those  who 
have  had  the  pleasure  of  perusing  the 
instructive  letter  of  Pit>fes8or  Davies  on 
the  subject  will  not  eonsider  it  So  have 
been  mooted  in  vain. 

The  fact  of  the  existence  of  Mr. 
Homer's  Lalin  MS.  had  not>  I  believe^ 
been  previously  made  pubiiSf  and  as  the 


112 


MR.  DRBDOE*S   DCPKOTED  KOBE   OF  TRUSSING  GIRDERS* 


Other  papers  conneeted  with  the  "  Pro 
oesses"  luul  appeared  m  the  Phil,  Tratu^ 
actiom,  the  Mailiemaiical  Repository, 
and  the  Mathematician^  perhaps  it 
would  not  he  considered  improper  to 
suggest  that  considerable  service  would 
be  rendered  to  the  future  historian  of 
Mr.  Homer's  researches,  if  the  passage 
from  the  MS.  was  printed  in  jour  exten- 
sively circulated  joumaL 

Though  aware  of  the  general  principle 
to  which  the  name  of  "  Synthetic  Divi- 
sion" hss  been  applied,  my  doubts  were 
nevertherless  excited  by  resding  in  the 
note  on  p.  94  of  "  Davies's  Solutions'' 
that  '*tnis  method  (synthetic  division) 
wss  discovered  between  the  composition 
of  the  paper  in  the  Phil,  Trans,  for 
1819,  and  June,  1821 ;  as  there  is  no 
trsce  of  it  in  the  papers  on  equations, 
and  the  method  wss  fully  developed  in  a 
paper  sent  to  Professor  Leybourn  for 
publication  in  the  Math.  Mepository 
which  wss  transmitted  on  the  last-named 
day ;"  ''  moreover  though  so  early 
sent  to  the  Repository^  the  number 
which  contained  it  was  not  published 
till  1827 ;"  and  afterwards  stumbling  upon 
the  passage  in  Francoeur  as  given  in  pp; 
573,  574,  of  this  Msgasine,  in  which 
undoubtedly  a  trsce  is  to  be  found.  I 
was  not  then  aware  that  Professor 
Young  had  noticed  the  same  extract,  nor 
am  I  *<  at  all  offended,"  to  use  a  diplo- 
matic phrsse  of  some  celebrity,  by  find- 
ing mvself  anticipated  bv  such  high 
authority,  or  that  these  "  doubts"  admit 
of  such  easy  removal. 

From  what  has  transpired  it  appears 
that  Wells  and  Gsrnier  made  an  ap* 
proach  to  the  praxis  of  the  method : — 
that  Homer  essentially  possessed  the 
method  in  1815;  that  Francosur  actu- 
ally gave  examples  in  the  praxis  of  the 
method  so  far  as  to  divide  by  the  bino- 
mials «+a  in  1819,  but  unconnected 
with  any  general  principle,  though  he 
seems  to  have  been  aware  of  some  of  the 
uses  to  which  the  ''process,"  as  he  terms 
it,  could  be  applied  from  the  use  he 
made  of  it  in  the  subsequent  edition  of 
the  "Cours;"— that  Homer  essentially 
gave  the  method  in  art  14,  in  his  paper 
printed  in  the  PhU,  Transactions  for 
1819,  and  subsequently  reprinted  in  the 
Ladies'  Diary  for  1838 ; — ^that  he  fully 
developed  the  method  of  *'  Synthetie 
Division*'  in  all  its  generality  in  a  series 
of  pKptn  written  in  1820,  which  were 


printed  in  vol.  v.,  N.S.,  of  the  Math. 
Repository,  and  slso  in  another  paper 
written  about  the  same  time,  and  since 
published  in  vols.  i.  and  ii.  of  the  Ma- 
themoHciaiu  The  only  legitimate  con- 
clusion therefore  appears  to  be,  that 
though  isolated  examples  of  the  praxis 
in  certain  simple  cases  nad  been  ffiven  by 
previous  writers,  to  Mr.  Homer  uone,  b^ 
longs  the  merit  of  havins  discovered  the 
general  principle  and  fully  developed  the 
method. 

Into  the  differences  between  Messrs. 
Horner  and  Nicholson  I  have  no  wish  to 
enter,  nor  is  it  necessary,  perhaps,  to  dis- 
cuss the  question  as  to  how  much  one  or 
both  were  indebted  to  Francceur,  since 
much  on  this  head  must  necessaril  v  be 
conjectural;  it  may  however  be  added 
that  Homer  was  certainly  acquainted 
with  the  writings  of  Francceur,  for  he 
mentions  diem  in  a  note  to  his  "  Hors 
Arithmetics,''  on  p.  43,  part  2,  voL  v., 
of  the  Math.  Rspositary,  and  ss  no  date 
is  affixed  to  the  note  itself,  it  must  conse* 
qnently  be  considered  ss  part  of  the  com- 
munication dated  June  11, 1821. 

In  conclusion,  I  would  beg  to  acknow- 
ledge my  obligations  to.  the  two  gentle- 
men who  have  so  kindly  responded  to 
my  suggestions,  but  to  Professor  Davies 
more  especially ;  and  indulging  the  hope 
that  notning  in  the  preceding  remaru 
has  been  expressed  in  an  improper 
manner, 

I  remain,  Sir,  yours,  &c., 

Thomas  Wilkinson. 
Burnley,  LaocMhiie,  Jiily  15, 1848. 


MR.  DRBDGK'S  IMPROVBD  MODS  OF 
TRUSSINO  OUDBBS. 

Sir, — It  may  still  be  within  the  me- 
mory of  some  of  your  readers,  that  a  few 
months  sgo  you  published,  in  the  Me* 
chanics*  Magazine,  some  papers  of  mine 
upon  the  suQect  of  **  trassed  girders." 
I  would  particularly  wish  to  re<»ll  atten- 
tion to  one  which  appeared  in  No.  1273, 
January  1st,  1848,  entitled,  **  Improved 
Mode  of  Trussing  Iron  Gutters.*'  I  be- 
lieve I  was  almost  singular  at  that  time 
in  maintsining  that  the  tensile  truss  was 
serviceable  to  the  girder,  if  pn^ierljr 
applied;  for  in  consequence  of  some  ex- 
periments which  had  been  made  with 
some  girders  trussed  in  the  usual  way, 
the  id^  was  very  prevslent  that  it  was 
altogether  useless.     The  object  of  the 
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|Mper  alluded  to  was,  to  show  that  the 
mutifitj  of  the  tnua  aroBe  from  its  mis- 
apptic^on,  and  to  propoae  a  plan  for 
applying  it,  by  whicn  the  defect  would 
be  remedied.  The  plan  I  proposed  was 
deriTed  from  a  mathematical  mvestiga- 
tbn  of  the  action  of  the  girder,  and  I 
mtended  to  follow  up  that  investigation 
with  a  aeries  of  expenments ;  but  finding 
itwoold  interfere  with  professional  en- 
cagements,  I  did  not  do  so.  My  plans, 
howerer,  were  referred  to  the  Girder 
CoramiaBioners,  and  there  the  matter 
has  since  rested.  At  the  time  this  letter 
was  published,  my  views  on  this  subject 
were  entirely  new,  and  I  was  the  first  to 
propooe,  in  eotgunction  with  odier  im- 
pcorements,  the  attacbinff  of  the  upper 
end  of  the  inclined  truas4>ar  to  the  ejr- 
iremiiy  of  th0  neutrai  axit  of  the  girder. 
My  reasoning  upon  this  suljject  gave 
rise,  in  some  respects,  to  objections ;  but 
some  experiments  lately  made  by  Mr. 
Ctabity  at  Thames  Bank,  now  prove, 
most  clearly,  the  truth  and  value  of  my 
suggestions ; /or,  by  mertly  altering  the 
pomU  of  aitaehment  of  the  endi  of  the 
mclmed  truu^ate^  am  advantage  of  50 
per  cent,  wum  obtained^  In  the  letter  to 
yoa  above  alluded  to,  which  is  dated 
22nd  Dee.,  1847,  after  some  description 
of  the  diagrams  which  are  given,  (  ob- 


**  There  are,  therefore,  two  difficulties 
to  overoone,  in  order  effectuaUy  to  apply 
the  truss  to  the  cast  sirder.  First,  to 
prevent  the  prejudicial  compression  in 


the  line  A  B  (the  upper  line  of  the 
girder),  which,  I  have  shown  above, 
weakens  the  girder  to  the  extent  of  such 
compression ;  and,  second,  to  allow  for 
the  diflerence  in  the  elasticity  between 
cast  and  wrought  iron.  The  first  of 
these  difficulties  I  propose  to  overcome 
hj  attaching  the  upper  end  of  the  ten- 
sion-bars to  the  girder,  either  at,  or 
rather  below  the  neutral  axis.  In  figs. 
3  and  4  it  is  connected  at  the  neutral 
axis  at  the  points  a  and  h.  The  eflfect 
of  this  is,  to  bring  the  compressive  reac- 
tion of  the  truss  to  the  neutral  part  of 
the  beam,  which  is  usdess  as  far  as 
transverse  strain  b  concerned,  but  may 
be  advantageously  employed  in  resisting 
the  pressure,  which,  if  applied  above  the 
line  a  6,  would  prejudice  the  strength  of 
the  girder.  By  connecting  the  tension- 
bars  at  these  points,  therefore,  instead  of 
at  the  points  A  and  B  (figs.  1  and  2,}  the 
girder  is  increased  in  strength  by  the 
truss  very  nearly  as  much  as  is  due  to 
the  tension  in  the  bar.'' 

In  No.  284  of  the  Builder,  published 
the  week  before  last,  the  particulars  of  Mr. 
Cnbif  s  experiments  are  given,  and  from 
that  article  I  make  the  following  quota- 
tion :  *'  The  girder  was  of  cast  iron,  28 
feet  long,  10  ins.  in  depth,  parallel,  and 
of  the  same  section  throughout ;  a  strong 
firame  was  cast  upon  the  ends  of  it,  in 
order  that  the  inclination  of  the  tension- 
rods  might  be  varied,  or  rather  that  the 
ends  of  them  might  be  raised  to  different 
heightsabovethe  bottom  flange.  Theten- 


«^ 
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aioB-rods  were  of  ifrroughtiron,  I  inch  in 
diameter,  one  on  each  side  of  ihe  girder, 
attached  at  the  point  BB  to  iron  pins  2 
inches  in  diameter,  which  passed  under 
the  bottom  flange;  at  the  points  A  A 
they  were  connected  by  means  of  plates 
clipping  the  ends  of  the  girder,  and 
tightenuur  up  by  nuts  and  screws.  A 
weight  0?  4  Urns  was  placed  upon  the 
centre  of  the  girder,  and  the  deflection 
(2  inches  and  1*8  inch)  carefully  taikiBo, 


The  tension-rods  were  then  put  on,  and 
applied  in  various  places,  and  the  weight 
required  to  produce  the  same  deflection 
is  given  in  the  following  table.  The 
distance  of  bearing  was  in  all  cases  27 
feet.  After  the  above  experiments  had 
been  made,  the  tension-rods  were  re- 
moved, and  the  deflection  with  four  tons 
was  found  to  be  the  same  as  at  the  com- 
menoement  Oorreaderswillobservethaty 
strange  vas  the  fact  may  appear,  when 
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TABLE. 

No.  of 
Experi- 
ment. 

DuUncesofpointo 

A  A  above  the  lx>ttum 

of  the  girder. 

Distances  of  the  points 

BB  on  centre  orpins 

b«lov  the 

bottom  of  girder. 

Weight  required  to 
produce  the 

inchet. 

1 

2 
3 
4 
6 
fi 
7 

Inohe*. 
SO 
24 
18 
10 
24 
10 
5» 

iMliei. 

1 
1 
1 
l 

H 
Ok 

Tom.         Cwt. 

3  19 

4  11 
&            1^ 

one  end  of  eacb  tension-rod  was  30  inches 
above  the  bottom  of  the  girder,  and  the 
other  end  one  inch  below  the  bottom,  the 
same  deflection  was  produced  by4>ae  cwt. 
leis  ^an  when  there  were  no  noss.f 
When  the  distance  of  the  points  A  A 
above  the  bottom  of  the  girder  was  les- 
sened to  10  inches,  and  the  distance  of 
the  points  of  suspension  (fi  B)  below  the 
b  ttom  of  the  girder  was  increased  to 
6i  inches,  the  fl^er  was  strengthened 
^0  per  cent." 

I  am  just  now  preparing  models  on  a 
suffideatiy  large  scale  to  te^  hj  experi- 


ments the  comparative  value  of  the^ 
poposed  in  mjr  letter  of  the  lat  ^ 
I«Bt{  and  I  thwk  that»  w^Ihw^  al 
increasing  the  weighty  and  (^  ^^ef^.. 
altering  the  arrangements  of  iH  tnis«^w 
the  way  proposed,  I  shall  obtaiiL  an  i%. 
crease  in  the  strength  of  100  pep  099$. 
At  all  eventii*  as  soon  as  I  am  in  po%- 
sessjion  of  th^  results,  I  shall  b^lP 
much  picture  in  laying  thefin  klfm 
your  c^ers. 

I  am,  Sir,  y^nrSt  fi^., 

Londw,  10,  Kodolkr«ti^t,  Sja^d,  ioty  1%  \||B. 


T«E  GRXSHAM  PBOFfSS^I^aHIPS. 

Fourth  Notice. 


The  ^y  is  playe4  out!  We  faap- 
fwned  to  '^  foreknow ''  ita  denouemaU : — 
for  we  knew  the  means  which  had  been 
taken,  and  the  influences  which  were 
brought  into  play,  to  accomplish  the 
result ;  and  we  knew,  too,  that  '*  elec- 
tion "  meant  onlv  a  prescribed  ceremony 
to  render  formally  valid  a  pre-ordained 
fact.  We  venture,  however,  to  predict, 
as  we  have  predicted  before,  that  this  is  the 
last  instance  of  an  appointment  to  the 
geometry  professorship  that  will  be  made 
under  similar  circumstances.  Guard- 
ed (hou§^  diat  hoary  eorruplion,  the 
Ghresham  trust,  is  by  Oity  innueaee  and 
Aou  of  Parliament,  it  is  not  altogether 
invulnerable ;  and  it  is  more  than  possi- 

*  In  experiment  7  the  truss-rods  were  strained 
more  than  in  either  of  the  other  experiments ;  for, 
though  In  6  It  sustained  42 cwt..  and  in  7  only  S.i 
cwt.,  yet,  in  consequence  of  the  less  inclination  In 
the  bars  in  the  latter,  the  str^n  then  was  much 
more  severs. 

iTUr  euiM  of  this  "  tltr—g^  Sa^K*  the  reader 
Qnd  ftilly  explained  in  my  letter  to  you  which 
was  pttbUshfld  on  the  Ist  fA.  Janoary,  1648. 


ble  that  a  stih^nt  iovealigitittu  of  ihe 
entire  system  of  Gty  trusts  BDJgkl  hinge 
upon  an  '<  unconsidered  trifle"  like  the 
perversion  of  a  scientific  and  literary 
trust  committed  to  the  joint  charge 
of  the  Corporation  and  the  Mercers' 
Company.  It  is  a  curious  circumstance — 
and  it  is  ominous,  too — that  the  last  pro- 
fessor of  geometry  in  Ward's  list  (1740) 
was  the  father  of  the  celebrated  "  Abra- 
ham NewUnd,*'  cashier  of  the  Bank  of 
£ng]and,  and  who  is  described  as  **GeoTf^ 
Newland,  LL.D.,  Member  of  Parlia- 
ment far  Oation,  m  Surrey  I"  What 
an  exquisite  analogy  between  the  two 
parts  of  this  pluralisi*s  offices — the  Ghee- 
ham  professorship  of  geometrv  and  the  se- 
presentation  of  Oatton  in  we  House  of 
Commons  I  But  the  fate  of  Omtton  wfll 
be  the  fate  of  the  Qrediam:  the  ftme- 
tions  of  this  body,  Uke  those  of  Oatton, 
will  be  transferred  to  a  body  more  com- 
petent to  exenise  them  mscreetly  and 
honestly. 
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We  htd  intended  in  «nr  preieiit 
•mKber  to  eompbte  onr  »keteK  «f  tiie 
idtiory  of  Gye«hsm  Cdlege,  which 
was  be^n  last  week;  and  espedally 
to  dwell  at  sooie  length  upon  what 
a  writer  in  the  Athentstm  (July  93, 
page  727)  ealb  *'  the  nefarioos  juggle 
of  1768— which  etampe  with  equal  infa- 
mjtho  Garporation,  the  Gi^iam  pro- 
toors,  andtbe  Govenmentiji  that  day."* 
We  find  diat,  tmleBe  we  pass  over  the 
'  !  of  ♦*  oloetloo  *'  which  has  just  been 
nod,  wo  shall  not  have  room  to  do 
!  to  the  ^*  nelkrtous  jaggle  *'  of  other 
ilaja.  One  soeh '*jQggfo'*  at  a  time  fur- 
Irishes  matter  for  as  much  indignation  as 
the  faeoest  human  breast  can  contain  at 

There  weee  six  candidates,  and  aH 
wtre  Camkridff0  men  ;~eome  of  them 
■wn  ef  high  mark,  as  we  shall  presently 
ace,  bet  still  of  Tery  different  pretensions 
and  elaitts,  Ibr  this  particukr  chair.  Of 
eonrso,  our  means  of  information  respect- 
fag  them  personally  are  hut  scanty ;  but 
Ihtj  are,  we  believe,  sufleient  to  enable 
va  to  lay  down  fair  criteria  of  their 
lelatiTe  merHs.  Amon^^st  these  criteria 
we  consider  their  places,  as  arranged  after 
tiie  senate-honse  ezaminatloiis,  to  be  in - 
^apntaUe  hidieatkms  of  their  powers  in 
n^)eDt  to  mathematicB  generally ;  and 
the  woiis  which  they  have  since  pnb- 
Kshed  to  he  equally  hidlspatable  mdi- 
eetioiis  ef  their  preaeet  powers.  The 
sature  of  their  deties  snbtequent  to  the 
Bl  a.  d^vee,  will  somewhat  aid  oar 
jadgaient;  and  the  particnlar  features  oiT 
their  eity  connections  will  explain  the 
remainder  of  thi^  j^gi^' 

I.  Mr,  Mokert  Fin  Sdims  (Trinity 
College,)  the  newly  appointed  professor, 
was  dSth  senior  optime  in  1 880 : — in  which 
year  there  were  40  wranglers,  36  senior 
opthnes  and  iiO  junior  optimes.  Of  M 
men  who  obtained  hoaonrs  in  1830,  the 
Gfcaham  piofessor  was  the  05th !  Not  a 
very  exalted poeitton,oertainly.  Eighteen 
yean  have  passed  away,  and  during 
4ut  long  ipfMi  we  bdieve  Mr.  Edkinft 
has  not  either  eked  out  one  truth  m 
wathematied  science,  or  published  a  sin- 
gle line  on  any  sut^ect.  We  shall  b^ 
glad  to  be  informed  by  Mr.  £dkin8,  or 
pie  friends,  what  the  nature  of  his  Mcienr 
t^  ciaimM  are,  Aat  justify  his  aspiratioa 
to  the  post  he  now  occupies.  If  he  have 
audi,  we  sbiU  willmgly  give  them  pub. 
Ijoity ;  but  if  hk  IHoidaieeveiis  hi  the 


igoanmce  of  them  in  which  we  now  are, 
ue  ^uH  is  theirs,  and  not  our  own — ^for 
we  do  presume  that  he  has  no  seientlic 
^Ims  to  that  appointment,  for  one  mo- 
ment to  be  compared  with  the  claims  of 
most  of  the  other  candidates. 

Mr.  Edkins,  however,  had  other 
claime— claims  which  weigh  more  than 
those  of  science — ^the  claims  of  city  con- 
nection and  influence.  He  is  the  son  of 
Mr.  Edkins,  the  eomnum  emmcilman: 
and  therefore  ^*  entitled  to  the  fraternal 
support  of  the  Gresham  Committee.** 
He  is  the  SOB  of  a  coal-merchant  in 
Whitefriars,  and  therefore  was  sure  to  be 
preferred  by  such  penons  as  ifaose  whose 
taames  we  gave  in  our  second  notice 
{€mie  p.  08,}  on  the  ^'ftratemal  princi- 
ple.'* He  is  moreover  the  mathematiod 
teacher  in  the  City  of  London  School, 
tn  which  of  "course  the  sons  of  these 
OTutocratic  electors  are  educated ;  ^  by 
Vfrhich  means  he  would  be  brought  into 
an  interesting  (if  not  hiterested)  relation 
to  these  city-donnlkins.  Of  course  it  did 
not  surprise  us  to  hear  (and  we  heard  It 
befbre  we  had  written  a  line  on  the  sub- 
ject) that  within  less  than  two  days  after 
the  death  of  Dr.  Birch,  Mr.  Edkinc  had 
obtained  the  promises  of  eiffht  votes  out 
of  the  twelve  wiihout  any  testimemabi 
How  Mr.  Edkins  could  look  upon  such 
an  appointment  as  other  than  a  corrupt 
one,  whilst  he  was  canvassing  the  tmstete 
to  elect  him  to  en  office  which  demanded 
profound  acquirements  and  no  ordmary 
Uients,  (in  the  teeth  of  men  infinitely  bet- 
ter fitted  for  the  duties  of  the  post  who 
might  offer  themselves  for  it,)  can  onhr 
be  eirolained  by  Mr.  Edkins  himself. 
'Whether  persons  who  could  give  thnr 
promises,  too,  without  previously  know- 
ing who  and  what  the  other  candidates 
might  be,  are  iiiera%  fitting  depositaries 
of  such  a  trust  as  the  Ore^am  professor- 
shlpt,  our  readers  can  Judge  for  them- 
eelves ;  and  whether  they  can  be,  by  any 
posaiblU^,  adequate  intelleetuaUy  hk 
diat  trufit,  will  be  best  answered  by  the 
list  of  their  n^raes  already  given. 

That  Mr.  Edkins  has  been  a  pains- 
taking  schoolmaster  we  are  reeoy  to 
admit — for  we  are  told  he  is  such.  The 
habits  of  the  schoolmaster's  mind  are, 
however,  predsefy  the  reverse  of  those 
required  in  a  Gresii^m  lecturer;  and,  in- 
deed, it  may  be  fairly  doubted  whether 
the  mental  habits  and  personal  demean- 
Hur  involyed  hn  the  4tttlai  of  schoolmaster 
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and  lecturer,  be  not  too  antagonistio  to  be 
ever  effectively  and  contemporaneoualj 
devekmed  in  the  same  man«  The  Gres- 
ham  Committee  think  otherwiae— or  at 
least  so  affect  tothink->«nd  have  elected 
Mr.  Edkins  to  a  snug  sineeure  which  has 
fallen  to  their  dispoul.  This  gentleman 
will,  however,  read  **  bare-waltlectures" 
as  well  as  his  colleagues  and  predeces- 
sors ;  the  citizens  of  course  will  be  satis- 
fled,  whatever  the  public  may  be.  We 
shall,  however,  ity  to  form  an  audience 
for  him  ;  and  we  may,  possibly,  from  time 
to  time  report  his  ''  saying  and  doings  '* 
in  his  new  official  capacity. 

2.  Mr.  Robert  Potts  (Trinity  Coll.) 
was  26th  wrangler  in  1832:— when  there 
were  35  wranglers,  39  senior  optimes  and 
24  junior  optimes.  He  was  thus  SS5th  in  a 
list  of  96  men  who  obtained  honours. 
Mr.  Potts's  claim,  however,  to  the  Grre- 
sham  Professorship  of  Geometry,  rests 
upon  still  higher  grounds  than  his  place 
on  the  tripos;  for  in  this  respect  he 
must  be  placed  below  two  of  the  other 
rcrjected  and  insulted  candidates.  His 
claim  rests  upon  the  firm  basis  of  what 
he  has  aetualbf  done  in  and  for  geo- 
metry. It  has  never  Men  to  our  lot  to 
read  so  many  high  testimonials  to  the 
scientific  merit  and  personal  worib  of 
any  man  who  was  a  candidate  for  such 
an  appointment,  as  those  which  have  been 
given  to  Mr.  Potts ;  and  it  is  to  us  a 
matter  of  wonder  that  any  set  of  men, 
even  of  the  class  who  compose  the 
Gresham  Committee,  could  look  on 
these  testimonials  and  then  vote  for  Mr. 
Edkins  without  compunction,  or  a  blush. 
It  can  surely  result  from  no  cause  short 
of  their  ignorance  of  the  scientific  and 
social  stations  of  the  distinguished  men 
who  gave  those  testimonials.  Such  ig- 
norance is  to  be  anticipated  in  such  men ; 
and  were  it  not  for  the  mischievous  con- 
sequence of  their  ignorance  to  society  and 
to  science,  it  might  pass  among  the  com- 
monplace phenomena  of  the  aity-mind 
as  unworthy  of  especial  notice :  but  in 
such  a  case  as  this,  it  olaces  conspi- 
cuously the  degradation  of  science  in  this 
country,  when  we  contemplate  the  class 
of  men  into  whose  hands  the  endow- 
ments for  its  cultivation  have  ultimately 
fallen.  It  almost  compels  us  to  believe 
that  wherever  money  or  influence  is  con- 
cerned, all  trusts  must  become  corrupt— 
the  corruption  of  ignorance^  and  often 
more  criminal  corruption  still-^aeemhig 


to  pervade  them  all!  To  show  that  we 
do  not  speak  heedlessly,  we  will  quote 
the  testimonv  of  two  gentlemen,  who 
have  probably  the  higl^  claim  to  be 
heard  as  authorities  on  this  question  that 
could  be  named  amongst  Enghsh  geo- 
meters —  Professors  De  Morgata  and 
Davies.  The  former  says :  "  If  Uie  word 
Geometry  be  used  in  this  limited  sense 
[the  antient  geometry]  then  Mr.  Potts 
has  very  high  daims  indeed:  for  he  is 
one  of  the  very  few  persons  who  haTe 
paid  attention  to  that  now  imther  ne- 
glected subject  In  fact,  the  word  Geo- 
metnr  being  thus  used  there  are  but  two 
or  three  persons  on  whom  die  choice 
would  properly  fall,  of  whom  Mr.  Potts 
is  one."  The  latter  says:  **  Mr.  Potta 
is  one  of  the  ablest  geometers  of  our 
time" — he  has  "rendered  greater  ser- 
vices to  the  cause  of  geometrical  learning 
than  any  living  writer — ^he  has  in  fact, 
if  I  may  so  speak,  re-created  the  spirit 
of  pare  geometry  in  England — ^if  your 
choice  shall  fall  upon  him,  yon  will  have 
chosen  the  man  best  fitted  of  all  who  are 
in  a  position  to  become  candidates,  for 
carrying  out  in  their  true  spirit  the  high 
design  of  Sir  Thomas  Gresham."  Yet 
in  spite  of  such  testimonies  as  these,  and 
nearly  fifty  others  to  the  same  effect 
from  the  Vice-chancellor  of  Cambridge 
the  masters  of  half  the  colleges  in  Cam- 
bridge, more  than  half  the  professors  in 
the  University,  and  from  resident  and 
non*re8ident  members  who  stand  fore- 
most in  the  literary  and  scientific  world, 
Mr.  Potts  was  rudely  set  aside,  in  fkvour 
of  a  man  alike  unknown  to  science  and 
to  letters. 

8.  The  Meverend  Benfamin  Morgan 
Cowie  (St.  John's)  was  senior  wrangler 
in  1839 : — ^when  there  were  41  wranglers^ 
52  senior  optimes,  and  30  junior  optimes ; 
that  is,  he  was  first  on  the  list  of  128  mm 
who  obtained  honours.  This  position,  we 
should  have  thought,  would  of  itself, 
apart  from  all  testimonials,  have  indneed 
the  Committee  to  pause  ere  they  com- 
mitted themselves  to  public  scrutiny 
for  an  indefensible  choice.  He  can  be 
no  ordinary  man  who  attains  to  such  a 
position  as  Mr.  Cowie :  nor  is  Mr.  Cowie 
an  ordinary  man  in  any  sense  cf  the 
word.  As  a  mathematician  his  eariy 
plsce  is  fixed  by  the  tripos-list  as  supe- 
rior to  all  his  competitors ;  and  we  know 
moreover,  that  hu  subsequent  nursnits 
have  been  of  a  kind  to  earn  for  nim  the 
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mpeec  md  gradtude  of  dl  who  are  in* 
terested  in  the  a]>plicatioii  of  mathe* 
madea  to  practical  science.  Had  Mr. 
Gowie  remained  in  the  University  we 
ahooldy  we  are  aore,  have  had  printed 
proofs  of  his  great  aMlitf  as  a  teaoher  of 
foienee;  bat  having  undertaken  a  post 
of  great  reroonsibility  and  immense  ex- 
erdoOf  as  ranoipal  of  the  College  for 
Civil  Engineers,  it  has  been  impossible 
that  he  shoold  have  contributed  so  mnch 
to  our  soientifio  literature  as  he  would 
have  done  in  case  he  had  remained  a 
Fellow  and  Tutor  of  St.  John's. 

We  have  spoken  of  Mr.  Cowie  as  an. 
anafyst,  and  as  (for  want  of  a  suitable 
English  word  we  use  the  expressive 
French  one)  a  phyncien  ;  of  his  acquire- 
ments and  talents  in  pure  geometry ^  we, 
however,  are  less  able  to  speak,  from 
oar  having  nothing  before  us  from  which 
to  jodge;  though  we  are  led  to  believe 
that  the  power  evinced  by  him  on  other 
subjects  would  not  be  found  at  fault  in 
this  special  application  of  them.  Mr. 
Potts's  daims,  however,  we  consider  to 
be  preferable  to  Mr.  Cowie's,  t»  thia 
coMCf  under  all  aspects* 

4.  The  Reverend  Henry  Moaeley 
(St.  John's  College,)  was  7th  wrangler 
in  1826 :— when  there  were  27  wranglers, 
32  senior  optimes,  and  26  junior  optimes : 
thus  givioff  him  the  7th  place  amongst 
83  men  who  gained  honours  that  year. 

Mr.  Moseley,  like  Mr.  Cowie,  has  led 
an  active  life  out  of  the  University,  as 
Mr.  Potts  has  ledi  an  active  life  in  it. 
He  has,  too,  the  additional  claim  to  at- 
tention which  arises  from  his  having 
evidenced  by  his  writings  that  he  has 
continued  the  studies  upon  which  his 
aoademic  days  were  spent,  and  still  more 
by  his  important  researches  connected 
with  the  practical  application  of  physical 
sdenoe.  His  papers  in  the  *'  Philosophi- 
cal" andinthe  "  Cambridge"  "  Transac- 
tions" deal  effectively  with  subjects  of 
confessedly  great  difficulty;  whilst  his 
**  Mechanics  of  Architecture  and  Engi- 
neering," besides  its  usefulness,  contains 
a  larger  amount  of  originality  than  we 
commonly  meet  with  in  any  books  of  a 
didactic  class.  His  little  work  on ' '  Hydro- 
statics "  is  possessed  of  great  merit ;  and 
his  popular  volume  **  Mechanics  Applied 
to  the  Arts,"  betokens  a  considerable 
amount  of  that  happy  newer  of  illustra- 
tion  whioh  is  essential  to  a  successful 
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leotujrer.  We  see  in  none  of  these,  how- 
ever, any  traces  of  that  intimate  acquaint- 
ance with  pure  geometry  which  is  indis- 
pensable in  a  Gresham  Geometry  Pro« 
feasor,  if  the  chau*  is  to  be  other  than  a 
sinecure  to  the  holder  and  a  mockery  of 
the  public.  The  cast  of  his  mind,  in- 
deed, like  that  of  Mr.  Cowie,  seems  to  be 
in  the  opposite  direction  from  geometry- 

Bir.  Moseley  was  for  some  years  pro- 
fessor of  natural  philosophv  in  King's 
College,  London;  and  his  lectures  and 
writings  raised  that  school  much  in  pub- 
lic estimation.  He  has  subsequently 
been,  and  still  is,  one  of  her  Majesty's 
Inspectors  of  Schools.  We  should  think, 
indeed,  that  the  duties  of  this  office  would 
have  left  him  but  little  time  to  devote  to 
the  Gresham  lectures,  even  had  he  been 
appointed.  This,  however,  is  no  answer 
to  the  conduct  of  the  Gresham  Com- 
mittee; for  it  was  not  on  this  ground 
that  either  he  or  Mr.  Cowie,  much  less 
Mr.  Potts,  was  rejected. 

5.  The  Reverend  Thomas  Pelham 
Dale  (Sidney  Sussex  College)  was  25th 
wrangler  in  1845 : — when  Ihere  were  38 
wranglers,  41  senior  optimes,  and  85 
junior  optimes: — thus  making  him  the 
25th  out  of  114  successful  candidates  for 
honours. 

This  gentleman  is  the  son  of  the  Rev. 
Thomas  Dale,  late  vicar  of  St.  Bride's, 
and  now  rector  of  the  large  and  populous 
parish  of  St.  Pancras,  and  likewise 
canon  of  St.  Paul's.  For  so  young  a 
man,  we  should  think  that  he  is  suffi- 
ciently provided  for  by  the  rectory  of  St. 
Vedast,  Foster-iane  (value,  £800  a  year, 
and  fees,)  which  is  in  the  gift  of  the 
Dean  and  Chapter  of  St.  Paul's,  and 
therefore  obtained  through  the  paternal 
influence  of  the  canon  himself:  *'He 
that  provideth  not  for  his  own,  and  espe* 
cially  those  of  his  own  house,  hath  denied 
the  faith,  and  is  worse  than  an  infidel ;  ** 
and  as  long  as  our  clergy  can  quote  such 
an  authority  as  this,  we  cannot  wonder  to 
see  all  grades  of  the  Protestant  hierarchy 
acting  in  '*a  way  so  extremely  natural." 

We  know  however,  and  bear  our  testi- 
mony to  that  knowledge,  that  Mr.  Dale 
is  a  man  of  real  ability ;  and  his  degree 
bespeaks  that  he  had  acquired  a  fair 
amount  of  that  learning  upon  which  the 
University  insists  for  conferring  degrees 
in  honours.  Our  objection  to  his  appoint- 
ment rather  consists  in  this  :•— his  inex« 
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pwrwbec  and  the  iibponiljfiity  of  iris 
LaTing  ad<M  muck  to  the  mslhematical 
knowledge  whiek  he  took  into  the  senoie- 
hoiMe,  from  the  attention  which  wai  im-* 
peratively  given  to  theobgy  and  hia 
olerieal  dntiea.  We  are,  indeed^  aur^ 
prised  that  he  ahonld  offer  himself  for 
such  a  post  as  the  Gredbam  profesaor- 
ship ;  and  we  can  only  aooount  iw  it  on 
tke  hjrpothena  that  the  idea  of  **  plnltti- 
ties*'  is  indiaenoiis  to  the  olerieal  mind^ 

6.  Mr^  Joseph  6i66«  (Qneen'a  Ctol- 
lege)  was  10th  junkv  optime  in  1892 :— • 
or  84th  on  a  list  of  98  in  Mr.  Potts'a  year. 
Of  this  gentleman  we  know  little  more 
tkan  the  bare  academic  record  tells  us;  and 
that  little  is^  that  he  is  a  near  connection 
of  the  celebrated  alderman  who  bears 
the  same  patronjmtc.  We  have  heard 
that  he  is  in  holy  orders  ;  but  as  we  are 
not  sure,  we  have  not  so  entered  hia 
name.  He  has,  at  all  events,  taken  effec-> 
tttal  care  that  the  scientific  public  shall 
know  nothing  of  hts  fc^ents  or  acquire'- 
aents,  if  any  such  he  have ;  and  we  are 
therefore  only  able  to  judge  of  him  hy 
his  place  on  the  mathematical  tripos. 
Here,  in  all  conscience,  he  stands  low 
enough — and  here,  since  he  so  wills  it, 
we  shall  leave  him.  He  must  have  re- 
lied on  the  alderman's  influence  (  and 
perhaps  had  not  that  gentleman  some- 
what scandalised  the  city  by  his  '*  un- 
accountable "  eccentricities,  Mr.  Gibbs^ 
though  lowest  of  all  at  the  University, 
would  most  likely  have  been  appointed 
to  the  Gresham  chair.  In  default,  how- 
ever, of  the  alderman*s  popularity,  the 
committee  have  chosen  the  next  lowest 
on  the  list !  Do  men  so  perverse  as  the 
oitisens  of  London  exist  elsewhere  upon 
the  face  of  the  earth  ? 

In  reviewing  the  circumstances  and 
claims  of  the  several  candidates,  we 
should  say  that  Messrs.  £dkins  and 
Gibbs,  not  being  first  class  men,  should 
have  been  set  aside  at  once,  as  ineligible 
candidates.  Our  views  on  the  si^i- 
icaacy  of  the  several  Cambridge  degrees 
have  been  more  than  once  expressed 
(but  especially  at  vol.  xlvi.,  pp.  356—392) 
and  need  not  be  recapitulated  here.  Their 
having  lived  so  many  years  in  perfect 
scientific  obscurity  too,  does  not  add  to 
their  claims.  The  other  four  were  first 
class  men,  and  therefore  all  entitled  to 
consideration,  and  to  have  their  dahns 
fairly  balanced  against  each  other.  These 


dflSma  we  hate  aUenqMed  to  weigh  wilii 
perfect  candour:  wkI  we  feel  few  dif- 
fidence in  affirming  that  (whilst  we 
allow  to  Messrs.  Gowie  and  Moseley  very 
high  praise,  and  to  Mr.  Dale  full  repu- 
tation for  the  power  whidi  he  doee 
possess,)  of  all  the  candidates,  Mr. 
rotts  is  the  one  who  eaaM  before  the 
GommitteC  with  the  requmitk  eredentietig 

?f  his  entire  fitness  for  the  Gtetksm 
rpfessorship  of  Gsoiubtbt. 


NOTES  AND  NOTICU. 

Sleam  Navigation  on  tht  C(upian.—Xt  had  long 
been  part  and  i^reel  of  the  aoperetltiims  prevaOent 
among  the  Astrachao  marinera,  that,  from  Ure  vio- 
lent Htorms  and  billowy  fUry  of  the  Caspian,  no 
iteam  veiisel  would  be  able  to  navigate  ft.  Bat 
raodetn  gkill  and  inventloii  have  put  the  figmem  to 
flight.  About  three  years  ago,  Captain  NetschayelT 
arrived  at  Abtrachan,  took  command  of  the  Kaux 
•teamer>  embarked  under  the  predietion  thst  be  sml 
his  bold  men  were  doomed  to  a  watery  grave,  $hA 
reached  the  Trachmenian  shore  in  safety.  The 
success  of  the  experhnent  has  given  a  lively  apirft 
to  steam  navigation  in  that  qnaiter,  and  the  credit 
of  the  mercantile  craft,  which  consume  eight  days 
in  reaching  the  Persian  coast  f^ora  Astrachan,  has 
consequently  sunk  to  xero.  An  earth,  stturtted 
with  naphtha,  affords  the  ateamersa^ood  sutethule 
for  coal. 

^Miektilwr  SnpentdediniHninff.-^V^ftilhwitkg 
Is  an  extract  from  a  recent  letter  ftota  Valpanito: 
—Both  here  and  in  Peru,  the  miners  are  quite 
mild  about  a  new  method  of  separttingth^  metala 
from  the  ores  by  means  of  salt  and  woer,  trlth- 
out  the  use  of  quicksilver;  but,  as  far  as  I  un- 
derstand, this  system  has  only  been  found  to  answer 
in  a  few  individual  cases,  and  can  only  be  applied 
to  a  peculiar  sort  of  ore.  The  introduction  of  tte 
plan  has,  however,  undoubtedly  rendered  the  miaen 
•hy  of  purchasing  any  more  quicksilver  than  they 
Absolutely  require  to  carry  on  their  operatlom.  It 
remains,  therefore,  to  be  seen  if  it  wtll  answer  their 
expectations,  and  in  a  few  months  the  Question  will 
be  dewded." 

AIea$rt.  Deane^  Drop,  and  Deantft  Portmhk  Fift^ 
-8»ji»e.— We  find  that  we  were  in  error  {ant*  p.  75) 
In  our  statement  respeeting  the  registration  and 
exhibition  of  this  engine.  It  was  the  night-ioil 
cart  of  the  same  parties,  described  vol.  xlviii.,  p.  145, 
which  was  exhibited  at  York,  and  obtained  a  prize  ^ 
vedal. 

Mr.  Jostph  Wood§'  Chronometric  Gov&rnor  —We 
perceive  from  the  po'ice  reports  in  the  newspajiers, 
that  an  infamous  attempt  has  been  made  to  obtain 
money  (Vom  Mr.  Woods,  by  a  person  of  the  not  in- 
appro]iriate  name  of  Robert  Booty  Cousens,  for  the 
suppression  of  a  pajwr  oh  •'Governors,"  And  In 
drprectation  of  tliat  of  Mr.  Woods  in  parttealar. 
Mr.  Wuods  has  acted  on  the  occssiuu  as  might  have 
bei-n  expected  from  his  hi^h  character — set  the 
literary  bravo  at  defiance,  mul  left  ihenerfts  of  the 
invention  to  speak  for  themselves. 


WEEKLY  LIST  OJ-  NEW  SNOLiaH  PATBffll^ 
Chevalier  Alexandre  Edward  Le  Molt,  orCondoi^- 
street,  Middu.sfx,  for  certain  improvements  in 
apparatOR  for  litrhring  by  elertricity.  parts  of  which 
nay  be  made  us«  of  in  other  uppUcafious  of  elee- 
tricity.    July  20;  six  months. 

David  Napier  and  James  Murdoch   Napier,  of 
YoA  Read,  Lambeth,  eogtoeers,  for  imprarcmemk 
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in  mariners*  eompanes,  alio  in  baibmeteTs.  and  in  neer  to  the  said  Messn.  Shears  and  Sons,  for  im- 

oertain  other  flWABUdngtetcumentt.    J«]y  M ;  six  provementi  In  gas  meten.    Jnly  36 :  six  months. 

"*Sffl*      i..*.                 ^        .                          »  -  Charles  Hancock,  of  Brompton,  Middlesex,  gen- 

.  -????  xhmwis,  of  Cheapside,  vnerehsoit,  ror  tieman,  ftr  Improvements  in  apparatus  and  ma- 

ln|ni»«eHbents  in  the  msnofacture  of  stays,  boots,  chinery  for  giving  shape  and  conflgufation  to  plastic 

ad  ahoea,  also  in  Astening  and  connecting  Isbrics  suttitaaces.    July  20 ;  «ix  months. 

aMcannetatt.    Jnly  26 ;  six  months.  John  Grist,  of  the  New  North  Road,  HiddlMex, 

Mn  King,  ferematt  to  Messrs.  Shears  and  Sons,  engineer,  for  improvements  in  Airnaces  and  llr*- 

of  StetaMe,  and  Heniy  Medhur st,  operative  eligi-  places.    July  29 ;  six  months. 


trilstxt  liftT  Oft  BlnioTTft  fok  a&ticlbs  or  utility  RKmSTSmBlK 
l^teof   Slo.jin 
Reglstra-  the  Re- 

Ue*.      giswr.     Ptdptietom' Hamei.  Addvesses.  Snblecta  of  Designs. 

Jn^f  M     Wi i     Pretyman  and  Hobeon,  ComhiU ....^.^.•..«...^  Chfld's  cot. 

„      1512      Samuel  Alfired  Carpen- 
ter .M .......M  Birmingham.^ Wedge  appatatus  (appHfed  to 

the  fronts  of  a  brace,  and 
applicable  to  other  uses.) 

23     J51S      Samael  Minshul .........  Birmingham  Hearse  to  be  drawn  by  hand. 

«     15T4      James   Rowland,   Wil- 
liaih  Rich,  and  Robert 

"Rarris  23,  New  Bond-street The  aptandnm  trousers. 

25      1515      W.  and  P.  Thorn... .....  John-street,  Cavendish-square..  The  equimotive spring. 

„J    1516      R.  W.  MTinfield  Birmingham  — Gas  burner. 

„      1517      Stoekand  Sharp Birmingham Gas  burner. 


^^  JiBttt  PnbHBhed,  price  7«.  ©d., 

t  GrSHfeRAl.  TABtE  for  Facilitating  the  Calculation  of  Earthworks  for  liailways,  Canals,  &c.,  with  a 
f*  Trfble  of  ftroportlonafo  Parts.  By  F.  Bashforth,  M.A.,  Fellow  of  St.  John's  College,  Cambridge. 
Chain  fl¥  66  reet. ' 

*nie  author  of  the  above  work  having  reason  to  suppose  that  most  improper  use  has  been  made  of  his 
ttibours,  to  reproduce  the  same  system  of  Tables,  has  lately  published  a  Cheap  General  Sheet  Table  for 
Cteitltating  the  calcnlation  of  earthworks  for  railways,  oanals,  &c.    Chain  of  100  feet,  price  2s.  6d. 

*«*  In  both  Works,  the  number  of  cubic  yards  uecessaiy  to  be  added  for  the  tenths  and  hundreds  of  a 
ibot  in  heigJu  are  given  by  inipection,  and  without  any  preliminary  calculations. 
GEORGE  BELL,  186,  Fleet-street. 

GUTTA  PSRCHA  COfXPANYS  WORKS, 

WHARF  ROAD,  CITY  ROAD. 

London,  Ut  April,  1848. 
rpfiS  OUTTA  PBRCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
^    isr  the  PaniiT  Gvtta  Psbcjba  Driviko  Bakus  juatilies  the  utmoot  confldenco  that  they  are  folly 
'ovad. 

r  dusablHty  and  strength— permanent  contractility  and  uniformity  of  substance — ^their  non-sasoep- 
tibSlity  of  Ikijwy  ftora  contaet  with  Oils,  Grease,  Acids,  Alkalies,  or  Water—and  the  facility  with  which  the 
slagle>olnti«qniredcanbemadein  Bands  of  any  length— render  them  superior  for  almost  all  working 
porpotes,  and  deeidadly  economical. 

Goirf»aatsa,  Tubivo  of  all  sizes,  Bouoixs,  Cathktbhs,  Stxtrxscopcs,  and  other  Surgical  Instruments; 
llovKJ>iSGS  FOR  PxcTORK  Feaubs  and  other  decorative  purposes;  Whips,  Thongs;  Txmnis,  Gox.v,  and 
CnicKav  Balls,  te.,  in  great  variety. 

Patent  Gtitta  Percha  Shoe  Soles. 

Tte  afiplieabnity  of  Gutta  Percha  Soles  for  Boots  snd  Shoes  having  been  extensively  and  satisfactorily 
laated,  we  can  unheoltatingly  recommend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
acknowledged  1^*  all  who  have  tried  it.  Indeed,  experience  has  proved  that  tiutta  Percha  Soles  wear  twice 
aa  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
ontli  quite  worn  throogh. 

Boot  And  Shoe  Soles  for  Stanmer  Weal*. 

The  £set  of  the  total  iniperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
ftem,  to  e^cape  the  suffering  which  the  proverbial  uncertainty  of  (»ur  climate.  £Vem  in  Sukmisii,  so  often 
inflicts  upon  the  ineautious,  and  this  efiect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  a^ord  to  the 
vearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ai  ik»  SOOTS  time,  the  remurkabte  non-eonducting  properlirt  of  Gutta  Percha  afford  a  moat  vaiuabtt  prif 
iecMou  io  tkoM  who  are  su^eeted  to  auffenng  or  ineonvenienee  bff  waiking  upon  heated pavemente. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
flccided  in  fiivour  of  the  former;  and  no  Instance  of  failure  haa  y«t  coaae  to  tbe  know- 
*'* — I  o^  Hhit  Company  which  aai^  not  be  ascribed  to  a  nevie^  of  tbetr  pirinted 
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ADTB&TISBIfBMTS. 


To  InTentors  and  Patsntecs. 

MESSRS.  ROBERTSON  ft  C0.» 

PATBVT  SOLXCITOmi, 

(Of  which   firm  Mr.  J.  C.  ROBERTSON,  th« 
Edxto*  of  the  MxcHAVxcB*  Magaxzvb  ftom  its 
conmenoement  In  IB%9,  !•  principal    paitner») 
adertakd 

The  proeuratlon  of  Patonts 
lor  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Fatxiits. 

flpodfleattons  Drawn  or  Rorised. 

DliCLAIMSagy  AMD  M»f  0&ANDUM8  OF 
ALTBBATIOK    P&XFAaSD    AND    BNBOLI.BD. 

CaToats  Bntorod  and  Oppoattiona 

Oondueted. 

CONFIRMATIPNS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

AbstzacU  Supplied. 

AdTiee  on  Caaes  anbrnittedj  Ac.  die 

MX88R8.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OP  PATENTS  EXTANT, 

Commencing  a.d.  1617(15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


To  Engineers  and  Boiler- 
Makers. 

LAP* WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM  -  BOILERS, 
Tubes  for  Steam,  Oa«,  and  other  purposes;— all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham, 
and  Smethwick,  Staflbrdshira,  manoiacture  BoUera 
aud  Gas  Tubes,  under  an  exelusiye  License  ftom 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers 
of  Marine  and  Locomotive  Steam  Engines  In 
England  and  on  the  Continent ;  — are  btronger. 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE^TREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  Stafibxdshlre. 

LONDON    WAREHOUSE— No.    68,    UPPER 

THAMES-STREET. 


R 
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TO  ARCHITECTS,  BUILDERS,  &c. 
Copper-wire  Cord. 

S.  NEWALL  &  Co.'s  PATENT  IMPROVED 
COPPER- WIRE  CORD  for  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing pictures,  Clock-cord,  and  various  other  purposes 
for  which  hempen  rope  has  hitherto  been  used.  This 
new  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended 
to  all  Builders  and  other  parties  connected  with 
the  above.  The  Wire-cord  msy  be  had  wholesale, 
and  specimens  seen  at  the  Ofllce  of  the  Patentees, 
No.  163,  Fenchurch-street,  W.  T.  ALLEN,  Agent, 
or  retail  of  G.  and  J.  DEANE,  46,  King  William- 
street,  and  E.  PARKS,  140,  Fleet  street;  also  of 
all  respectable  Ironmongers. 


Antomaton  Oalenlators* 

„.  WERTHEIMBER'S  Patented  AUTOMA- 
TON CALCULATING  MACHINES,  perform- 
ing both  Addition  and  Subtraction,  from  one  farthiaff 
up  to  a  million  of  pounds,  (price  4/.  4«.),  adoptMl 
by  her  Maleaty,-b7  the  Board  of  Trade,  and  aevenl 
other  Government  Offices;  and  the  REGISTER^ 
ING  MACHINES,  which  Indicate  the  number  of 
Strokes  performed  by  a  Steam  engine  (price  SLU.'U 
adopted  by  the  Admiralty  and  the  most  cdebnted 
engineers  of  England,  are  now  on  sale  at  Measn. 
Watkina  and  Hill's,  Mathematical  Instroment 
Makers  to  her  Majesty,  6,  Charing-crosa. 

Lately  published.  Third  Edition,  Price  fs.  6d.» 

BSicroscopic  IlliistratioiiSy 

rlTH  descriptions  of  the  New  Mieto8copes,and 
ample  Instructions  for  Use.    By  AxDmxw 
Paitcha&d,  M.R.I. 

Also,  by  the  same.  Price  12s., 
A  HISTORY  OF  INFUSORIA,  Living  and 
Fossil,  with  Descriptions  of  all  the  known  species 
of  Animalcules,   and  upwards  of  fiOO  Engraved 

NoiK.— Part  I.  of  the  above  work,  entitled  *'  A 
GENERAL  HISTORY  OP  ANIMALCULE8,- 
with  the  Engravings,  may  be  had  separately. 
Price  5s.  ^,    .   . 

London:  Whittaker  and  Co.,  Ave  Maria-lane. 

NOTICES   TO  COitHUSPONDEHTS. 

D.  H.  and  friends  ate  very  uurea$on<Me.  Before 
acceding  to  the  requeti  of  a  numtroue  eectUm  of  our 
readera  to  bestow  more  of  our  space  on  matiemotieal 
subjects-^tn  inereau  called  for  by  the  inereasin^ 
attention  happily  paid  to  them  by  engineers  and 
mechanics— toe  made  an  addition  of  an  entire  hatf 
to  the  number  of  our  pages,  toUhout  makiuyan  odM- 
tional  charge  to  our  readers;  so  that  those  vho  do 
not  like  our  mathewuttics  have,  over  and  above,  more 
for  their  money  than  ie  given  by  any  other  sdeni^ 
Journal  whatever. 

Casuist.— rA«  ease  of  Dr.  Bameis  "  election  ia 
the  Professorship  of  CasuUtry  in  the  UniversUy  of 
Cambridge"  it  a  cuHosity  in  the  way  of  elecUons. 
We  shall  notice  it  hereafter^  as  welt  as  a  few  other 
matters  of  the  same  kind.  Dr.  WheweU,  however, 
the  successor  of  Dr.  Barnes,  makes  no  sinecure  of 
the  appointment;  and  we  only  wish  the  Gresham 
Prqffissors  would  follow  so  honourable  an  example. 

CONTENTS  OF  IHJS  NUMBER. 

Description  of  Bruce's  Patent  Method  of  Con- 
structing Piers  and  Breakwaters— (wt<A  m- 
gravings) 97  • 

The  "Scotia"  Steam-vessel...... 100 

London  Fires  in  1847— Annual  Report.  By  Mr. 
W.  Baddeley,  C.E.,  Inventor  of  the  Farmer'a 
Fire-encine,  Portable  Canvaaa  Ostems,  Im- 
provedHose-Reel,  ftc 101 

On  the  Process  of  Synthetic  Division,  and  Mr. 
Homer's  Claims.    By  Thomas  Wilkinson, 

Mr.  Dredge's  improv^^^^  Trussing  Gir- 
ders, and  Mr.  Thomas  Cubit's  Experiments 
at  Thames  Bank.^.. 1  IS 

The  Gresham  Professorships— The  Denoue- 
ment  «  11* 

Steam  Navigation  on  the  Caapian— Quicksilver 
Superseded  in  Mining-  Messrs.  Deane,  Dray, 
and  Deane's  Portable  Fire-Engine.  —  Mr. 
Joseph  Woods'  Chionometric  Governor... ...    US 
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BLACKWELL'S  PATENT  IMPROVEMENTS  IN  EVAPORATING  FURNACES. 
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BULCKWSLL'fl  PATIMT  nfPBOTUfBMTS  IX  SYAPOaATfNO  rVKKAOBS* 

[Patent  dated  Fabriuay  2, 1 848.    Patentee,  Jamee  Blaekwell,  of  Wintford,  Salt  Proprietor. 
Specifieatioii  euoUed  August  2, 1848.] 


Specification, 
Mr  inrentioQ  has  relation  gene- 
rally to  all  furnaces  employed  for  the 
purpose  of  evaporating  fluids,  or  bodies 
in  a  fluid  state,  as  water,  brine,  oils, 
svrups,  &e.,  and  has  for  its  nature  or 
object  the  producing  and  sustaining  of  an 
intensity  6t  heat  in  such  furnaces  greater 
than  usual,  a  saving  in  the  consumption 
of  fuel,  and  the  avoidance  or  diminution 
of  smoke.  And  the  manner  in  which 
the  said  invention  is  performed,  is  fully 
set  forth  in  the  following  description 
thereof,  reference  beine  had  to  the  ac- 
companying figures ;  that  is  to  say,  the 
said  drawings  exemplify  my  said  inven- 
tion as  applied  to  a  furnace  suitable  for 
the  evaporation  of  brine  or  manufacture 
of  salt.  Fig.  1  is  a  front  elevation  df 
this  furnace,  and  fig.  2  a  longitudinal 
section  of  it.  AAA  are  the  external 
walls  of  the  furnace,  which  are  formed 
throughout  of  fire-brick ;  B  is  the  fire- 
place, and  aaa  the  grate-bars;  B^  is 
the  bridffe,  which  is  composed,  like  the 
outer  wall^  of  fire-brick ;  C  is  an  ante- 
chamber, through  which  the  fireplace  is 
supplied  with  fuel  in  manner  to  be  pre- 
sently explained.  DD  D*D*  are  two 
sets  of  air  holes  formed  in  the  front 
wall  of  the  furnace,  immediately  over 
and  under  the  fuel  supply  chamber,  C, 
which  holes  lead  into  ^e  fireplace,  B, 
and  are  left  always  open.  Beneath  D^D^ 
there  is  an  open  passage,  £,  leading  to 
the  part  of  the  fireplace  immediately 
above  the  grate  bars,  which  serves  also 
as  an  inlet  for  air,  and  through  which  all 
such  solid  residuid  matters  as  are  left  on 
the  bars  are  raked  out  from  time  to 
time.  F  is  the  ashpit;  G,  saltpan; 
and  H  the  passage  to  the  chimney.    The 

THS  OBKSltf  AM 
Fifth  and 
We  are  sure  that  every  one  of  our  read- 
ers will  consider  it  to  be,  to  him,  a  mat- 
ter of  personal  concernment  that  justice 
should  be  done  to  every  man ;  and  that 
every  trust  which  has  been  confided  by 
liberal  and  enlightened  men  in  past  ages 
for  the  public  benefit,  should  be  so  ad- 
ministered as  to  conduce  in  the  utmost 
degree  to  the  advantage  to  society.  Heavy 
indeed  is  the  guilt  of  those  trustees  who, 
to  fiiyour  their  friends,  or  enrich  them- 


manner  of  operation  is  as  follows : — A 
fire  is  first  made  in  the  fireplace,  B,  With 
wood  and  coal,  as  usual.  The  ante-cham- 
ber, C,  is  then  filled  to  the  top,  and 
from  end  to  end,  with  coal,  or  good  coal- 
slack.  The  fire,  as  it  bums  in  B,  grm- 
dually  cokes  the  green  or  crude  fael  in 
the  adjoining  chatnber,  C,  and  draws 
from  it  various  gaseoos  Vapours,  which 
contribute  more  or  less  cdiilbustible  mat- 
ter to  the.fire^  When  the  original  sup- 
ply of  fuel  to  thfe^  fln^lace,  B,  l)egins  to 
be  exhausted  (which  the  person  in  charge 
can  readily  ascertain  by  looking  through 
the  open  passage,  £,)  a  further  supply  is 
furnished  by  puBhil^'  forward  the  con- 
tents of  the  ante- chamber,  C,  and  to  the 
extetit  of  the  void  therebv  made  in  that 
chamber,  it  is  infilled  witn  fresh  coal  or 
coal  slack.  When  that  second  supply  is 
nearly  consumed,  a  third  is  pushes  for- 
ward in  like  manner,  and  so  on.  For 
the  first  time  or  two  that  the  contents  of 
the  ante-chamber,  C,  are  ^ected  upon  the 
fire,  they  are  commonly  in  an  impmectl  j 
eoked  state,  and  there  is,  consequently,  a 
eohsiderable  escape  of  smiriLC  (or  uncon- 
feumed  fuel)  from  the  chimney  (though 
still  much  less  than  usual ;)  but  sifter  the 
fire  has  been  well  got  up,  and  the  walk 
of  the  furnace  have  become  thoroughly 
heated,  the  coking  keeps  so  ahead  of  Uie 
consumption  of  fuel  in  the  fireplace,  that 
there  ceases  to  be  any  discharge  of  crnde 
fiiel  into  the  fire,  and  only  a  colourless 
or  imperceptible  vapour  is  emitted  from 
the  ehiknney.  The  whole,  or  nearly  the 
whole,  of  the  combustible  matters  in  the 
fuel  are  thus  turned  to  profitable  account, 
and  a  savinff  of  fuel  is  the  result,  much 
exceeding,  l  believe,  any  which  has  been 
hitherto  effected. 

paortssDSSHtPs. 
Final  t9otiee. 

selves,  divert  the  property  sobeoueathed 
from  its  legitimate  purposes,  let  how 
few  trusts  exist  at  the  present  day  which 
have  not  been  disgracefully  abused — 
nay,  how  few  that  are  not  toCaUy 
diverted  from  their  intended  usesr 
Even  Sir  Thomas  Gresham,  far-seeing 
as  he  was,  could  not  anticipate  the  possi- 
bility of  the  trustees  of  his  gift  ever 
belonging  to  the  relative  class  they  now 
do.    He  thought  they  wotdd  bo  ^' 
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^in  the  ttnM  which  tbetenn  bore 
in  his  own  day — ^men  of  intelligence  and 
faigli  principle.  The  reTolution  of  events, 
however.,  bae  led  to  such  a  state  of 
tbtngs,  tnat  the  great  merchants  of  the 
tity  and  the  proper  representatiTes  of 
Grnhaniy  have  no  more  to  do  with  the 
dty-nile,  city-trusts,  or  city-morality, 
than  if  they  were  located  in  the  Isle  of 
Skye.  All  is  left  to  mere  retail  trades- 
men -,  and  of  course  we  cannot  loolc  (as 
a  nie,  though  there  are  many  excep- 
tJoBL)  for  cultivated  Intellect,  nor  still 
lea  fbr  a  high  code  of  business-ethics. 
Diis  will  explain  perhaps,  in  some  de- 
grae.  the  singular  circumstances  upon 
whaen  we  have  abeady  commented ;  and 
wejprooeed  to  complete  our  sketch  of  the 
«'jmsloryof  Gresham  College." 

It  has  been  customary  to  eulogise  the 
provisions  made  in  the  '^tripartite  deed'* 
for  conducting  the  lectures,  as  the  emana- 
tioQ  of  perfect  wisdom ;  and  one  author, 
even  of  the  present  day,  and  of  consider- 
able literary  eminence,  has  offered  a 
defence  of  them.*  We  disame  with 
him— «l  any  rate,  as  respects  the  present 
sliie  of  knowledge.  It  is  hard  to  dis- 
cover why  the  professors  should  be  tied 
do^mx  to  such  an  antiquated  course  of 
leetnres ;  bat  the  fact,  perhaps,  is,  that  a 
aet  of  such  lectures  is  more  easily  manu- 
ihctored  than  a  more  modem  one  would 
bes,  and  therefore  mav  suit  the  sinecurist 
all  the  better.  In  the  judgment,  how- 
ever, of  all  intelligent  men,  the  condi- 
tions of  that  deed  require  very  impor- 
tant revisions  —  in  fact,  to  be  thrown 
adde,  and  an  entirely  new  set  drawn  up, 
80  tfs  to  be  in  accordance  with  the  pre- 
sent state  of  our  knowledge  on  the 
several  subjects.  There  is  nothing  in  the 
Tfni  itself  to  prevent  this ;  nay,  the  Deed 
itself  does  not  declare  those  regulations 
to  be  perpetual.  The  same  power  which 
made  them,  can  either  modify  or  revoke 
them. 

Neither  is  there  any  rule  in  the  Will 
or  in  the  Deed  that  gives  the  professor  a 
life  interest  in  the  appointment.  There 
is  nothing  we  believe,  in  any  deed  or 
agreement  that  would  prevent  the  stipu- 
I^ed  period  of  occupation  of  those 
chairs  oeiog  for  any  given  number  of 
years,  as  three  or  five.  In  fact,  there 
exists  neither  moral  nor  legal  difficulty  in 

•  Ui  ton  TtaBM  of  Sir  Thoouw  Gntham,  by 
Join  WiUlam  BoiBW,  VOL  fi.  p.  US. 


the  trustees  rendering  their  college  all 
that  we  pictured  in  our  second  notice 
(ante  64— 9,)  except,  indeed,  their  igno- 
ranee,  apathy,  selfishness,  or  nepotism. 

The  early  professors  were,  for  the 
most  part,  men  of  ability  (though  even 
then  there  were  exceptions) :  as,  for  in- 
stance, Briggs,  Graves,  Rooke,  Barrow, 
and  Hooke,  in  Geometry;  and  Brere- 
wood,  Gunter,  Gillebrand,  Rooke  and 
Wren,  in  Astronomy.  Yet  even  so  early 
as  1647  complaints  were  nuide  (ana 
even  a  tract  published  on  the  subieet)  of 
the  unsatisfactory  character  of  the  lec- 
tures then  delivered.  One  complaint 
was,  that  the  lectures  were  only  t^  in 
term-time :  and  it  proceeds  to  say  that 
the  lecturers  were  "  so  superbiousty  pet- 
tish, that  they  will  resolve  no  quere  that 
may  advanta^  the  dubitor:  nay,  diey 
are  come  to  mat  strain  that  they  will  doe 
as  they  list ;  read  whatt,  when,  how,  and 
where  they  list ;  and  not  at  all  if  they 
list}  and  indeed  they  have  dieir  meanes 
for  a  song,*'  ('*  Sir  Thomas  Gresham, 
his  Ghost,"  1647).  How  fst  there  mar 
be  good  grounds  for  these  charges  it  k 
impossible  to  discover ;  but  at  any  rate  it 
is  a  true  picture  of  the  subsequent  state 
of  things  in  this  Gollm.  We  think  it 
likely,  however,  that  this  was  a  contest 
between  the  citizens  and  die  lecturers, 
as  to  whether  the  assigned  duties  were 
Professorial  or  Tutorial, 

Before  the  close  of  the  century,  how- 
ever, there  appears  to  have  grown  to 
maturity  a  design  to  pervert  the  ofarjeeta 
of  the  College,  and  even  to  parually 
alienate  it  In  1701  this  intendon  was 
publicly  announced ;  and  for  two  years  the 
salaries  of  the  professors  bad  been  then 
unpaid  I  The  trustees  alleged  that  they 
were  losing  2,000/.  per  annum  hy  the 
trust :  but  that,  as  fkr  as  we  have  been 
able  to  learn,  rests  on  theur  own  unsup- 
ported and  unavouched  statement  At 
any  rate  Gresham  College  and  the  eight 
Alms-houses  together  did  not  draw  upon 
them  for  more  than  about  400/L ;  and  if 
we  put  down  100/.  per  annum  for  repairs, 
we  still  only  arrive  at  one-fourth  of  die 
sum  which  they  sUted  to  be  their  loss 
upon  the  trust,  ss  far  as  the  Gresham 
College  and  Almshouses  were  concerned* 
Nevertheless,  upon  a  sutement  like  this, 
the  College  itself  must  be  ssorifloedl 
They  then  discovered  that  "  good  con- 
veniences may  be  made  for  me  seven 
lecturers  on  part  of  the  ground^'*  and 
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that  '*  the  remaining  part,  at  a  very 
moderate  valuation^  will  let  to  build  for 
430/.  \2s.  per  annum  ground  rent,  upon 
leasee  offifty-vne  years  J'  (The  reader 
18  desired  to  keep  this  statement  in  mind 
for  a  few  minutes.)  A  bill  was  brought 
into  Parliament  at  the  instance  of  the  City, 
the  Mercers,  and  the  Lecturers,  to  empow- 
er them  '*  to  pull  down  the  present  build- 
ing called  Gresham  Ckillege,  and  to  make 
such  building  for  the  said  Lecturers  as 
was  agreed  upon,  which  would  be  con- 
venient; and  to  empower  the  said  city 
and  company  to  make  the  best  improve- 
ment of  the  remaining  ground  they 
could,  for  the  ben^t  of  the  said  eorpo^ 
rations  and  their  successors.*'  The 
bill,  however,  was  rejected  by  Parliament 
from  its  manifest  iniquity — as  an  attempt 
on  the  part  of  the  Trustees  to  transfer 
the  claims  of  the  Professors  upon  the 
rents  of  the  Royal  Exchange,  (upon 
which  the  salaries  were  charged  by  the 
will)  upon  the  propertv  of  the  College 
itself.*  In  short,  to  defraud  the  College 
of  that  amount  of  money.  To  bring  the 
professors  into  the  scheme,  the  trustees 
had  for  two  years  previously  refused  to 
pay  them  their  salaries;  and  held  out 
to  them  that  it  was  only  by  the  means 
then  proposed,  they  could  ever  expect  to 
receive  another  shilling  I 

Sixteen  years  later  (1617)  they  pre- 
sented another  petition  to  Parliament  for 
leave  to  bring  in  a  bill  ''to  empower 
them  to  pull  down  the  said  College  and 
Almshouses,"  and  *'  let  the  ground  on 
lease  for  building  good  houses  upon  it  for 
merchants  and  odiers."  In  this,  how- 
ever, they  pledge  themselves  only  '*  to 
erect  or  provide  a  proper  or  convenient 
room  for  the  public  exhibition  of  the  said 
lecture^,** 

This  bill  was  rejected,  like  the  former : 
but,  in  nearly  the  same  form,  it  was  re- 
vived in  1760;  and  was  again  negatived 
in  the  House  of  Commons. 

The  year  1768,  however,  consummated 
the  desires  of  the  Corporation ;  those  de- 
sires which  had  been  growing  with  more 
and  more  intensity  for  nearly  a  century. 
The  Royal  Exchange  virtually  was  freed 
from  the  maintenance  of  Gresham  Col- 
lege, and  its  revenues  were  converted  to 


*  Dr.  Hooke  died  early  In  1702,  and  his  place  a« 
Oepmetry-ProfietioT  waa  not  filled  up  for  more  than 
two  yean.  It  would  therefore  appear  that  the 
•alary  for  one  lecture  was  left  fire  years  in  abeyance, 
t  then  not  paid  at  laat. 


Corporation  uses  solely ;  and  this  imrnu*^  ^ 
nity  was  purchased  by  a  bribe  to  the  min- 
ister, such  as  few  instances  in  the  history 
of  political  and  Corporation  jobbing  can 
parallel.  The  whole  transaction  can  only 
bear  the  name  of  a  base  fraud;  for 
which  deeds  not  a  hundredth  part  as  cri- 
minal have  caused  a  hundred  executiona 
at  the  Old  Bailey,  both  before  and 
since.  The  scheme  now  no  longer 
appears  as  a  City  job;  and  the  Act 
(8  Geo.  III.  cap.  32)  merely  enables  the 
Government  to  fulfil  an  agreement  al- 
ready entered  into  between  the  Corpora- 
tion and  the  Secretary  of  the  Excise.  It 
is,  in  the  preamble  of  this  Act,  made  to 
appear  that  the  entire  scheme  is  one  to 
facilitate  the  transaction  of  public  busi- 
ness; and  had  we  no  other  knowledge 
of  the  case  than  this  preamble  affords,  it 
would  rather  appear  to  arise  from  the 
necessities  of  the  public  service,  than  to 
be  the  maturation  of  a  scheme  of  the 
Corporation  itself,  which  had  been 
brought  forward  ostensibly  but  success - 
lessly  no  less  than  three  times  before, 
within  the  preceding  seventy  years. 

The  Act  itself  contains  eleven  clauses, 
the  preamble  being  the  first.  By  this, 
''from  and  after  the  25th  of  March, 
1768,  the  messuage  called  Gresham 
College  and  the  ground,  &c.,  thereunto 
belonging  (which  is  specifically  de- 
scribed by  means  of  the  lengths  and 
bearings  of  its  boundaries)  with  all 
rights  and  privileges  belonging  to  and 
enjoyed  therewith,  are  declared  to  be 
vested  in  and  annexed  unalienably  to 
the  Crown.'* 

Ward,  who  wcote  in  1740,  thus  de- 
scribes this  sacrificed  College : — "  The 
situation  of  the  place,  spaciousness  of 
the  fabric,  extending  westward  from 
Bishopsgate-strect  into  Broad-street, 
with  the  eight  almshouses  situated  at  the 
back  part  of  the  house ;  the  accommo- 
dations for  separate  apartments  of  the 
several  professors,  and  other  rooms  for 
common  use ;  the  open  courts  and  co- 
vered walks ;  with  the  several  offices, 
stables,  and  gardens ;  seemed  all  so 
well  suited  for  such  an  intention,  [to  be 
used  as  a  college,]  as  if  Sir  Thomas  had 
it  in  view  at  the  time  he  built  his  house. 
The  stipends  of  the  professors  were  also 
very  handsome  for   the  tinner*  and  a 

*  They  were  equivalent  to  about  475/.  per  annum, 
estimated  in  terms  of  our  present  nione3r<— «iid  the 
poor  Professors  doomed  to  a  celibacy  I 
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proper  encouragement  for  persons  of  the 
oest  abilities  in  the  several  professions. 
Sufficient  care  was  likewise  taken  that 
the  two  Corporations,  to  whom  this 
afimir  was  entrusted,  might  receive  no 
damage  by  the  execution  of  it.  For,  the 
stated  annual  payments,  directed  by  the 
will,  amounted  to  no  more  than  603/. 
da.  8d. ;  and  the  yearly  rent  of  the  £x- 
ehange  received  by  Sir  Thomas  Ores- 
bam  was  740iL,  besides  the  additional 
pTsflts  that  must  arise  from  time  to 
time  from  fines,  which  were  very  cofi'^ 
*idgrMer 

The  second  cknue  enacts,  that  **  in 
JkU  Matitfaction  for  which  there  shall 
be  paid  oot  of  the  revenue  of  the  Excise- 
olBce  to  the  City  of  London  and  the 
Mercers'  Company,  an  annuity  of  500/. 
per  annum ;  tne  same  to  be  paid  quar- 
terly, and  the  first  payment  to  be  made 
on  the  25th  of  Dec.,  1768." 

The  dimensions  given  in  the  "  pre- 
amble" are  insufficient  for  testing  the 
plotted  plan  of  the  ground;  and  the 
eonstmction  of  it  according  to  those  di- 
mensions does  not  seem  to  be  altogether 
eonststent  with  the  view  of  the  College  by 
Georffe  Yertue,  (one  of  the  most  accu- 
rate draughtsmen  and  engravers  of  his 
time)  in  Ward's  Lives.  From  the 
Tongb  plot  which  we  have  made  of  it, 
tlie  area  of  tbe  ground  thus  alienated  is 
considerably  more  than  an  acre !  This 
ground  is  in  the  very  best  and  most  valuable 
part  of  the  City : — and  it  has  been  alie' 
noted  in  perpetuity  for  an  annuity  of  five 
hundred  pounds  per  annum.  It  is  worth 
at  this  moment  full  ten  times  that  sum, 
on  leases  of  fifty-  one  years :  which  with 
the  fines,  would  have  now  produced  pro- 
bably six  thousand  per  annum !  Be- 
sides, the  Corporation  stated  nearly 
seventy  years  l^fore,  that  a  part  only 
of  this  —  the  part  then  proposed  to 
he  alienated  on  lease,  would  pro- 
duee,  ''at  a  very  moderate  valuation, 
die  sum  of  480/.  12s.  per  annum;*' 
whilst  now  the  entire  site  (cleared  of 
buildings  too,  at  the  expense  of  the 
Mercers*  Company)  is  sold  for  only 
500/.  per  annum ;  and  all  fines  foregone, 
by  vesting  it  in  the  Crown  in  perpetuitv  I 

It  is  impossible  to  ap^ly  any  of  the 
ordinary  maxims  of  business  to  this 
transaction  ;  for  nothing  like  it  has  ever 
appeared  as  the  act  of  sane  men,  if  the 
whole  consideration  for  the  property  be 
^ic/^  set  out  in  the  Act  itself.    It  is  here 
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the  ''  nefarious  juggle*'  is  made  mani- 
fest: for  the  Corporation  has  always 
been  most  jealous  of  its  privileges  and 
property;  and  it  will  only  give  die 
quid  pro  quo,  even  to  the  Crown  itself. 
We  must  therefore  either  consider  the 
Corporation  of  that  day  to  have  been 
absolutely  demented,    or    ely    that  it 

gained  more  by  the  bargain  than  has 
een  divulged.  That  in  a  future  age  some 
curious  antiquary,  by  a  comparison  of 
City-records  and  cotemporary  State  cor- 
respondence, will  bring  the  secret  of  this 
**  nefarious  juggle'*  to  light,  we  feel  ab- 
solutely certain. 

The  remarkable  part  of  this  business 
has  been,  that  the  (Corporation  And  Mer- 
cers* Company  did  not  (as  far  as  hitherto 
published  documents  show)  lighten  the 
burdens  of  which  they  had  been  for  al- 
most, or  quite,  a  century  complaining;  so 
that  in  fact  they  afiect  to  have  done  what 
was  equivalent  to  making  a  present  of  the 
site  and  materials  of  the  entire  College  to 
the  Government!  in  the  first  place,  they 
give  7  X  50  (or  350/.)  a  year  to  the  Pro- 
fessors, as  a  compensation  for  their 
'*  Lodgings";  then  1,800/.  for  ''pulling 
down'*  the  College— equivalent  to  90/.  a 
year ;  and  then  the  establishment  of  the 
eight  Almshouses,  which  would  be  worth 
at  least  60/.  a  year : — ^thus  making  a  total 
of  precisely  the  500/.  a  year  for  which 
they  alienated  the  entire  building  and 
site  of  the  College.!  Those  who  can 
believe  that  the  Trustees  were  such  sim- 
pletons as  this  would  imply,  may  do  so  :— 
out  we  cannot  As,  moreover,  the  real 
consideration  that  was  actually  given  for 
this  alienation  does  not  appear  from  the 
Act  itself,  we  feel  ourselves  ftilly  justified 
in  describing  it  as  one  of  the  most  scan- 
dalous and  mishonest  proceedings  that  has 
ever  been  laid  before  the  public.  The 
mystery  of  the  business  is, — that  the  Cor- 
porations were  still  liable  for  the  original 
salaries  assigned  to  the  professora  by  Sir 
Thomas  Gresharo,  and  which  seventy 
years  before  they  had  professed  them- 
selves unable  to  pay :  so  that  in  no  respect 
whatever  did  the  trustees  appear  to  have 
accomplished  the  objects  for  which  they 
had  so  long  struggled, — and  which  was 
the  ostensible  purpose  they  had  so  long 
aimed  at.  The  least  we  can  say  is,  that 
'*they  were/'  in  plain  English,  ''either 
knaves  or  fools,**  We  have  never  seen 
a, pecuniary  foolhecome  a  City-man,  and 
if  our  readers'  inference  be  different  from 
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imr  own*  liui  obserrationi  most  Ittve  been 
nuid9  upoD  •  fona  401^  whoie  aoqoaint- 
anoe  we  shoold  like  to  make. 

The  third  ckau§empoiwen  the  Corpo- 
ntion  to  sae  the  Becemr-Oeneral  of 
the  Sxeiie  in  the  Court  of  Bzcheqner  for 
Mjments  not  duly  nuidey  and  the  yer- 
diet  to  cany  foil  costSt 

The  fmrth  douse  recitea,  that  <'ihe 
iiid  sereo  perMXM  ao  ehosen^  nominatedy 
and  appointed  to  read  the  said  leoture% 
and  the  said  driit  alms-folka,  the  better 
lo  enable  the  Major  and  Oommonalty 
and  Citinng  of  the  City  of  London,  and 
the  Wardens  and  Commonalty  of  the 
myatery  of  Meroera  of  the  City  of  Lon- 
4ont  to  pertom  dudr  part  of  the  agree- 
ment  entered  into  aa  aforesaid,  Ikave 
r€9p0C$nfefy  agrud  and  comenUd  i4^ 
rM^quish  cmia  quit  their  apartments 
and  aiauhousee.  It  then  enacts  that 
**  &0L  per  annum,  clear  of  all  tazes^ 
shall  be  paid  by  the  Cit^  to  their  several 
lieetqrers,  in  consideration  of  the  apart- 
nienta  relinquished  by  them  in  the  said 
CoU^ ;  and  60L  by  the  Mercers*  Com- 
pany, in  lieu  of  their  apartments ;  the 
first  payment  to  be  made  25th  Decem- 
ber, 1768/' 

The  four  Lectureships, — ^Divinity,  As- 
tronomjr,  Music,  and  Geometry, — appear 
from  this  Act  to  have  been  placed,  either 
by  direct  arrangement  or  by  custom, 
under  the  Lord  Mayor  and  Corporation ; 
and  the  other  three,— Lav,  Physic,  and 
Rhetoric,--under  the  Mercers'  Company ; 
or  at  least,  that  the  respective  stipends 
were  so  paid  by  them.  The  Will 
itself  (for  a  wonder !)  is  compatible  with 
this  one  arrangement.  Whether  the 
''compensation'*  was  adequate  or  not, 
need  not  be  discussed  here,  as  referring 
to  tAo^  period :  but  the  gr^  increase  in 
Iba  value  of  property  certainly  renders 
i|  inadequate  now.  The  crying  wrong 
if,  that  the  $0/.  per  annum,  left  aa  sti- 
pend to  each  proressor,  <mghi  to  be  now 
about  475/.,  if  the  Corporation  had  car- 
ried out  the  will  of  Sir  Thomas  Gresham, 
'*  aeeordhig  te  the  true  intent  and  meark- 
iiHf  thsre^"  In  fact,  the  merchant 
Prince,  had  he  endowed  his  College  in 
our  day  on  the  same  scale,  would  have 
endowed  each  of  the  professorships  with 
somewhere  about  six  hmndred  pounde 
ner  annum.  These  stipends  would  in- 
deed, as  Ward  says  of  the  original  ones,* 

•  Mr.  Wada  in  tpaakliif  of  ib»  Cllj  oompanlei, 
■MfeM llMMtowlBCvwy  pfftfamt  otawiiSiiiii-^ 


have  been  ^' a  proper  eneonragoaflnt  fq^ 
persms  of  the  best  abilittea  hi  the  sevoal 
profesttons.'*    . 

The  ^fth  elauee  ordains,  **  that,  in 
consideration  of  the  great  age  and  ia^- 
llrmities  of  Henry  Pemberton.  Doctor  of 
Physickf  the  present  reader  in  phyaiak 

'<  Theie  an  elghty-nloa  Tndo  Oaipaniaa,  smA 
their  total  amount  of  propar^y  ia  eatimatad  «fc 
S50,000i.  per  annum.  SeToral  cf  the  companlea* 
aa  the  Drapera*,  the  Meroera',  and  the  Ooldamitfai^, 
are  auppoied  to  be  nearly  aa  rich  aa  Chriatff  Bof- 
pital.  The  greatw  portion  of  the  Amda  of  tb 
companies,  held  as  their  priyata  property,  la  dooM- 
less  the  surploa  prodnoe  of  trust  oharitiaa  acaraing 
from  a  ttchniaal  enor  of  the  doaoia.  If  thf  taa- 
tator  bequeath  the  vhoU  produoe  of  a  field,  woith 
in  hia  life-time  aboat  lOJ.  per  annum  to  a  ehailtf- 
■ohool.  v^  that  ftfd  bornmo  valual)la  boildi^f 
ground,  let  at  6001.,  the  wh9U  of  that  500<.  mo^ 
go  to  the  sohooL  Sueh  is  the  decision  of  thn 
eouta.  But  if  the  testator,  not  dreaming  «f 
this  increase  in  the  value  of  landed  propert]r,  aaid 
in  his  will :  '  I  have  a  field  worth  lOi.  per  annum; 
I  bequeath  M.  to  school  A.,  and  51.  to  school  B.  e, 
and  after  his  death  this  field  riaea  in  value  to  5001., 
then  the  master  and  wardens,  the  trustees  ef  th« 
testator,  daim  the  right  of  keeping  ftir  their  own 
uses  tbe  difbcenoe  between  the  lOl.  and  the  5101.; 
the  testator  having  neglected  to  provide  that  the 
vhols  produce  of  the  field  should  be  divided  be- 
tween the  two  schools. 

**  8t.  Paul's  School,  which  waa  laftin  tnat  to  ^ 
Mercers'  Company  [the  Utrcvr^  Company  again  Q 
aiTords  an  illustrative  example.  In  the  year  19S^ 
the  estatea  left  by  Dean  Colet  prodaaadItt(.ftfBtt. 
At  the  time  of  the  inquiry  by  the  Chancy  Com- 
nuasioners,  the  same  eatates  produced  ff,USl.  Not- 
withstanding thia  inerease  of  inoeme,  tbe  compaay 
have  not  increased  the  number  of  scholars  on  tha 
foundation.  They  still  adhere  to  the  old  statutaUa 
number  of  153.  That  number  is  said  to  have  been 
adopted  by  Dean  Colet,  because  it  ansirered  te  tbie 
number  of  fish  taken  by  St.  Peter  (John  ^.  11.) 
But  in  other  matters  tbey  arelax  enough  in  obseiv- 
ing  the  ordinances  of  the  founder;  yui  sowumemu^ 
90  much  of  thm  ar§  oUtrved,  m  suits  the  Uter^ 
and  convenisnee  of  the  managers.  On  this  principla, 
the  high  master's  salaiy  of  aeior*  a  week  [BM.  llau 
4d.1  baa  been  interpreted  to  mean  upwards  of  01^. 
besides  gratuities ;  and  the  second  master's  aalaxy 
of  68.  8d.  {\7L  6s.  8d.]  to  mean  300/.  Neither  aiB 
they  more  oonslstcnt  in  continuing  to  reatiict  thn 
inatruotion  of  the  school  to  the  acquisition  of  Greek 
and  Latm.  Dean  Colet  contemplated  no  such  limit- 
ation when  he  said  *  dssiring  nothing  mare  thmmma 
xnircASioii,  and  kringing  wans  ehildrsn  i»  good 
Without  deviating  finxn 


^.  and  Uterature*' 
the  literal  expression,  education  might  be^intar- 
preted  to  include  other  bcanchaa  of  laaiiiing  beeiiaa 
an  acquaintance  with  the  dead  languagaa."— iB^H^ 
JBook  cf  England,  p.  361.) 

Had  the  earlier  Qreaham  Praltaaara  oooaentaa  to 
convert  the  ooliege  into  %  aehool,  In  whioh  the  aoaa 
of  the  richer  and  more  influential  cltiaens  couul 
have  obtained  gratuitous  eduoation  Her  their  aona,  aa 
In  St.  Paul's,  Merchant  Tailors',  and  Chriat'e  J4Jb9- 
pital,  the  foundation  might  pofaibly  have  been  pre- 
served like  those  schools.  To  the  poor  man's  son, 
as  a  poor  man,  theae  achools  are  not  open ;  anditia 
only  by  bribe  or  interest  that  a  boy  can  be  placed  on 
any  of  these  foundationa.  The  Corporation  could 
not  discover  the  wes  of  such  a  foundation  aa  the 
Qreabam,  and  hence  have  ejcartad  thamaelvas  to 
nuUify,  as  far  as  they  dare,  the  very  express  regu- 
lations of  the  founder,  and  have  auooeeded  in  nul- 

lUyingaUlto  benefits  except  the  <*  fait  f^ 

to  the  ainaoure  ahaiia» 
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is  the  «dd  GoQfigey  and  his  biw  residenoe 
therein,"  [he  wis  appointed  May  2^ 
1728],  the  Mereerr  Company  shall 
pay  him  "  a  farther  additional  sum  of 
50/.  per  annum  for  and  durinff  the  term 
of  his  natural  life,  free  and  clear  of  all 
taxes  and  deductions  whatever.*' 

Dr.  Pemberton  died  in  1771,  aged  77, 

The  sixth  clauiB  enacts,  that  the  Qty 
and  Mercers*  Company  *'do  and  shaU 
from  time  to  time,  and  at  all  times  here- 
slter,  Jimi  and  provide  sufficient  ar^ 
fmper  place  or  places  for  the  seven  pro- 
teaian^  and  all  succeeding  persons  to  be 
ehosen,  nominated,  and  appointed,  for 
the  reading  the  Iicctures  in PiTinity,  As- 
tranomj,  Mustek,  Geometry,  Law,  and 
Bhetono,  to  read  the  same  in  accordingly ; 
and  also  like  sufficient  and  proper  pUoe 
and  places  for  the  habitation  of  the  ei^ht 
aliDflfolks  now  or  hereafter  for  the  time 
being." 

The  ''  sufi&nent  and  proper  place" 
provided  in  accordance  with  the  provi- 
rioDS  of  tills  Act^  was — a  spare  loft  over 
ikeRo^alBMehange!  "It  is  a  fact,**  says 
Mr.  Burgon,  in  his  interesting  and  re- 
enrchAil  *'  life  of  Sir  Thomas  Gre- 
aham"  "  that  at  the  destruction  of  the 
Boyai  Exchange  in  1838,  few  persons 
kmew  where  the  lectures  were  delivered  s 
or  to  speak  more  trtUy^  whether  thejf 
were  ever  delivered  at  all,**  (vol  iL.  p. 
524.)  JBad  he  said  positively  that  they 
were  not  delivered  at  aU,  he  would  have 
been  literally  aocurate  as  respects  a  great 
Dumber  of  years. 

To  the  spirited  indignation  expressed 
by  Mr.  Burgon,  and  his  ursent  appeal 
to  the  corporation,  we  are  indebted  m  no 
sivmII  degree  for  the  "  heap  of  stones  in 
GiesbaMtreet*'  which  encase  the  **  Leo- 
tore  Theatre.**  (as  it  is  somewhat  pomp- 
eoaly  styled,  j  which  forms  the  present 
sabatitote  for  Gresbam  College.  But  of 
what  use  is  this  theatre,  whilst  the  pub- 
lio  eannot  attend  the  lectures?  and 
wliibt  lecturers  are  api>ointed  in  the 
wsy  we  have  described,  is  it  likely  that 
the  pnhlie  will  attend  them,  even  though 
the  time*  should  be  made  more  con- 
venient P 

•  Sabteqnently  to  our  lemonttranoe  in  our  first 
aitiele,  the  foUowliig  report  appeared  In  the  Timet 
of  July  14,  under  the  head  of  **  Common  Council:' 

"  CXX  PBAVBMOBtXZT  Of  •BOlOtTKT  ZV  TRB 

cm. 
'•Aitpoit  of  the  Comiaittee  OA  Gfetham  aiBirs 
liioushC  up.    It  etated  that  a  vaeanQy  had 
'   tha  oflloa  of  Profeeaor  of  Geometiy, 
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The,seventh  clause  enacts,  that  the  Git^ 
and  Mercers'  Company  shall  ''pay  to 
the  Receiver -General  of  the  Excise, 
within  one  month,  the  sum  of  1,800/.,  to- 
wards  the  charae  of  pulUng  down  the 
College  and  hidldingan  Excise-office" 

Upon  this  clause  we  have  already 
remarked,  as  being  equivalent  to  giving 
a  perpetual  annuity  of  90/.  to  the  Grovemr 
menti 

The  eighth  clause  is  a  veir  sweeping 
one;  it  virtually  compels  the  owners 
ot  any  other  property  wnich  the  Excise- 
office  may  require,  to  sell  it  for  that 
purpose.  It  contains,  however,  only  the 
usual  provisions  of  such  a  case ;  but  ip 
at  the  same  time  a  fair  specimen  of 
legislative  and  legal  verbosity. 

The  ninth  clause  merely  relates  to  the 
Excise-(^ce ;  and  the  tenth  reserves  all 
rights  anterior  to  those  by  which  the 
Corporation  and  the  Mercers  held  their 
title,  in  favour  of  the  possessors  of  diose 
rights. 

The  eleventh  (and  last)  clause  we  give 
entire.  ''And  whereas  in  and  by  the 
last  Will  and  Testament  of  the  said  Sir 
Thomas  Gresbam,  the  Mayor  and  Com- 
monalty and  Cidsens  of  the  City  of  Lon- 
don, and  the  Wardens  and  Commondty 
of  Uie  Mystery  of  Mercers  of  the  City 
of  London  were  directed  to  permit  and 
suffer  the  seven  Persons  elected  and  ap- 
pointed to  read  the  Seven  Lectures  in 
the  said  Will  mentioned,  to  have  the 
occupation  of  all  the  Mansion-house 
Gardens  and  other  appertenances  (now 
called  Gresbam  College)  for  them  and 
every  of  them  there  to  inhabit,  study, 
and  daily  to  read  the  several  Lectures. 
And  whereas  in  and  by  the  said  Will, 
it  is  directed,  that  no  Person  chosen  to 
read  any  of  th.e  said  Lectures  should  he 
suffered  to  read  anv  of  the  said  Lecturee 
after  that  he  should  be  married,  nor  should 


under  the  wffl  of  the  late  Sir  Thomas  Gxeeham,  hy 
the  death  of  the  Rev.  Dr.  Birch.  It  waa  xeeoWed— 

"  'That  with  the  Ylew  of  making  theee  lectures 
more  popular,  it  would  he  desirable  that  they 
should  be  delirered  in  the  evening.' 

"  It  was  also  resolfed,  upon  the  motion  of  Mr. 
Bowet^ 

"  *  That  no  candidate  be  elected  to  the  yacaat 
Oresham  Iieotureship  who  wHl  not  pledge  himself 
to  deUver  the  lectures  in  the  evening,  if  required  to 
do  so  by  the  Oresham  Committee."* 

We  could  wish  that  Mr.  Bower,  or  some  of  his 
colleagues,  had  taken  a  little  more  of  our  advice : 
and  that  in  addition  to  fixing  upon  a  more  conve- 
nient time  for  lecturing,  they  had  sought  out  the 
most  sble  man  to  deliver  those  lectures.  The  essen- 
tial partt  of  the  refonn  are  yet  waBting i  botttey 
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receive  any  Fee  or  Stipend  appointed  for 
the  reading  of  the  said  Lectures :  And 
whereas  in  pursuance  of  this  Act  the 
said  College  will  be  pulled  down  and 
taken  away,  and  the  Collegiate  Life  of 
the  said  Lecturers,  intended  by  the  said 
Sir  Thomas  Gresham,  put  an  end  to  ;  be 
it  enacted  by  the  authority  aforesaid, 
that  from  and  after  the  passing  of  this 
Act,  it  shall  be  lawful  to  and  for  the  said 
Seven  Lecturers,  or  their  Successors,  or 
any  of  them,  to  marry,  notunthstanding 
any  restriction  in  the  said  Will ;  and  each 
and  eyery  of  the  said  Lecturers  and  their 
Successors  shall,  notwithstanding  their 
being  married,  be  suffered  to  read  their 
said  several  lectures  after  they  shall  be 
married,  and  shall  be  entitled  to  receive 
tfie  Fee  or  Stipend  appointed  for  the 
reading  of  their  said  several  Lectures ; 
and  the  Mayor  and  Commonalty  and 
Citisens  of  London,  and  the  Warden  and 
Commonalty  of  the  Mystery  of  Mercers, 
and  their  Successors,  shall  not  be  deemed 
guilty  of  any  misapplication  of  the  Sum 
or  Sums  of  Money  as  they  shall  have 
paid  in  Fees  or  Stipends  to  the  said  Lec- 
turers, though  married ;  any  Restriction 
or  Limitation  in  the  said  Will  contained 
notwithstanding." 

It  is  a  curious  circumstance  that  of  all 
the  endotoed  professorships  in  this  coun- 
try, the  Gresham  is  the  only  one  in 
wnich  celibacy  is  a  condition  annexed  to 
the  office.  It  might,  possibly,  have  been 
a  compliment,  or  out  of  deference  to 
Queen  Elizabeths  known  aversion  to  men 
who  had  ''committed  the  unpardonable 
sin  of  matrimony."  It  is,  however,  more 
in  keeping  with  the  idea  of  the  founder's 
intending  the  endotpment  in  the  light  of 
seven  fellows  and  college-tutors,  after  the 
manner  of  the  college  in  which  he  himself 
was  educated.  The  term  "  professor" 
is  nowhere  used*  in  the  Will  itself ;  and 
as  the  institution  is  so  strictly  collegiate 
in  its  provisions,  we  cannot  but  look  upon 
the  parties  who  framed  the  provisions  of 
the  "  tripartite  deed"  as  having  totally 
misunderstood  the  founder's  resii  inten- 
tions. Whether  for  better  or  worse  can 
only  beiudged  of  by  the  results ;  and  these 
are : — that  in  our  Universities  the  endow- 
ments are  preserved  and  (if  not  uni- 
formly so  used)  are  at  least  available  for 


*  Tilt  tenn,  indeed,  had  not  then  hcen  "  Angli- 
cUed." 


the  *'  increase  of  learning" — whilst  the 
Gresham  endowment  is  all  but  annihi- 
lated, and  for  a  century  and  a  half  has 
done  next  to  nothing  for  that  purpose, 
and  is  now  doing  absolutely  nothing.  Had 
Sir  Thomas  Gresham  constituted  the  col- 
lege itself  a  corporation  independent  of  all 
others,  there  is  no  doubt  that  its  funds 
would  have  enabled  it  to  extend  its  use- 
fulness further  than  he  himself  contem- 
plated; and  t>ther  persons  witnessing 
this,  would  have  founded  other  and 
similar  colleges,  so  that  instead  of  Lon- 
don being  the  only  capital  in  Eurojie 
that  does  not  possess  a  University,  it 
might  ere  now  have  proudly  pointed 
to  the  most  noble  one  in  existence.  We 
grant  that  the  English  Universities,  self- 
governed  as  they  are,  are  not  models  of 
purity — very  far  from  it :  but  still  they 
are  perfection  itself  compared  with  the 
Gresham.  The  fact  is,  that  the  benevo- 
lent knight  placed  the  trust  in  the  hands 
of  a  corporation  whose  interest  it  was  to 
crush,  oppress,  and  annihilate  it,  for  the 
sake  of  appropriating  its  funds.  The 
citizen  had  no  sympathy  with  literature 
and  science ;  and  hence  it  was  a  grmye 
mistake  to  place  its  funds  in  the  care  of 
persons  who  could  scarcely  fail  to  abase 
them.  With  this  act  the  eoUeffe  was 
formally  dissolved ;  and  the  "  collegiate 
life"  of  its  professors  «  put  an  end  to.'* 

It  seems, -however,  that  the  citizens 
had  been  in  the  habit  of  looking  upon 
matrimony  only  as  an  inconvenience 
whilst  the  professors  lived  in  college ;  or 
in  other  words,  that  though  marriage  did 
not  dement  their  professors,  it  would  be 
indiscreet  to  congregate  seven  ladies 
within  the  walls  of  the  College — ^lest 
they  should  quarrel  with  one  another, 
like  some  seven  married  denizens  in  one 
of  the  many  equalid  courts  that  then 
abounded  in  the  city !  However,  fifty 
pounds  a  year  as  compensation,  with 
leave  for  the  professors  to  take  wives 
and  live  where  they  pleased — with  a 
prospect  of  at  last  being  paid  their 
salaries  regularly  —  formed  a  sufficient 
temptation  to  those  *'  seven  learned 
persons"  to  surrender  not  only  their 
own  personal  rights,  but  the  inchoate 
rights  of  their  successors,  and  the 
cause  of  learning  into  the  bargain. 
This  was  yerj  disgraceful  on  their 
part,  though  the  disgrace  on  the  part  of 
the  City  and  the  Government  might  be 
infinitely  greater. 


SEA  WALLS — SHOULD  THEY  BE  SLOPING  OR  VERTICAL 


The  spirit  which  led  to  the  suhYersion 
of  this  College  still  rales  in  the  manage- 
ment of  the  eontemptible  system  substi- 
tuted by  this  Act.  Instead  of  rendering 
the  paltry  sum  preserved  for  its  mainte- 
naiioe  as  effective  as  it  might  even  yet  be 
for  the  **  increase  of  learning/'  the  trus- 
tees, only  a  week  ago,  "elected!"  the 
man  who,  of  all  the  eligible  candidates, 
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had  given  the  least  proof  of  his  fitness 
for  the  duties  of  the  office. 

Here  we  leave  this  discreditable  sub- 
ject ;  certain,  however,  that  the  history 
we  have  given  will  astonish  our  readers, 
and  at  the  same  time  confident  that  our 
indignation  will  be  shared  by  every  ho- 
nest man  amongst  them.  Reform  must 
come,  and  will  come ! 


MS.  BAGGS  S  DISCOVERIES  IN  XLKCTRICITT. 


Sr, — In  your  last  Namber  was  inserted  a 
riioft  aeeoimt  which  I  gave  of  the  lectures 
oo  Electricity  delivered  by  Mr.  Bagg^s,  at  the 
I\>lytechnio  laititntion.  The  difficulty  of 
aeqiauing  more  than  a  general  knowledge  of 
the  departments  of  scitace  included  under 
the  name  of  Natural  Philosophy,  renders 
eaatioa  advisable  in  pronouncing  upon  the 
origiiialitj  of  any  apparent  addition  to  their 
details.  This  caused  me  to  be  guarded  in 
my  remarks  upon  the  mode  of  discharging. 
Bad  the  electrometer  used  by  Mr.  Baggs, 
which,  although  new  to  myself,  might  have 


been  already  known  to  more  experienced 
electricians.  I  must  presume  that  Mr. 
Baggs  is  well  acquainted  with  this  branch 
of  the  subject,  and  he  has  since  informed 
me  that  both  the  discoveries  alluded  to  are 
original.  Those  who  can  appreciate  the 
value  of  these  discoveries,  will  be  equally 
anxious  with  me  that  the  credit  of  them 
should  be  given  to  whom  it  is  justly  due. 
I  am,  Sir,  yours,  &c., 

John  Macobboor. 
Dublin,  July  28, 1848. 


SEA-WALLS — SHOULD   THBT   BB    SLOPING   OR  VBBTICAL? 
Jig.  5.  Fig.  1. 

rrTT 


Fig.  2. 


Fig.  3, 


Fig.  4. 


m^^^, 

n 


Sir, — A  perusal  of  the  various  letters 
on  the  construction  of  sea-walls  from 
your  doubtless  able  and  experienced  cor- 
respondents, has  suggested  to  me  the 
foUowing  ideas,  which,    if   you  think 


worthy  of  being  made  public,  I  shall 
feel  honoured  by  their  insertion  in  your 
Journal.  I  possess  no  experience  in  the 
matter ;  but  ideas  from  the  inexperienced, 
if  suggested  by  reason,  may  sometimes 
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prove  Mefal  to  those  capable  of  taking 
advantage  of  and  improving  upon  them. 
In  the  first  place,  I  think  it  is  pretty 
clear  that  the  force  of  the  waves  and  the 
weight  of  the  water  act  in  a  horizontal 
direction.  Then  who  wonld  oppose  a 
horizontal  force,  or  place  the  opposing 
power  in  the  manner  shown  in  the 
sketch,  fig.  1  ?  Would  it  not  rather 
be  more  consistent  with  reason  and  all 
the  generally  understood  and  accepted 
principles  of  offering  resietanee  to  an  op- 
posing power,  to  place  the  beams  (sup- 
posing for  the  sake  of  making  myself 
more  clearly  understood,  the  building  to  be 
of  timber)  in  the  manner  shown  in  fig.  2, 
where  the  beam  on  the  angle  supports 
the  vertical  beam  ?  Asain,  in  the  build- 
ing of  buttresses  to  an  edifice,  do  we  build 
the  buttress  on  the  side  of  the  opposing- 
weight  or  power,  or  on  the  opposite  side  ? 
Do  we  not  support  the  vertical  wall  by 
an  opposing  angle,  on  the  same  principle 
as  exhibited  in  fig.  2  ?  For  these  rea- 
sons I  consider  a  vertical  wall  supported 
by  an  angle,  or  continuous  buttress,  to 
be  stronger  than  a  sloping  wall.  But 
why  not  combine  the  two,  and  form  a 
eurve  as  in  fig.  3,  to  break  the  direct 
force  of  the  water  ?  Doubtless  the  recoil 
of  each  wave  would  tend  in  a  great  mea- 
sure to  break  the  force  of  the  follow- 
ing wave.  Carrying  out  this  principle, 
why  not  continue  the  curve  in  the  man- 
ner described  by  fig.  4  ?  I  imagine  by 
this  means  you  would  obtain  an  almost 
continuous  and  opposing  current  to  the 
force  of  the  waves,  without  the  force  of 
the  water  being  at  any  time  opposed  at 
right  angles  to  the  wall.  The  water 
being,  as  I  imagine  is  always  the  case 
where  sea-walls  are  erected,  agitated  to 
the  bottom,  the  wave  will  first  strike  on 
the  curve,  and  the  impetus  and  weight  of 
water  behind  will  force  it  up,  and  again 
return  it,  meeting  the  direct  current  in 
the  manner  indicated  by  the  arrows, 
fig.  4,  without  nearly  the  same  strain 
upon  the  wall  as  if  opposed  at  any  place 
at  right  angles;  for  if  at  any  time  a 
wave  strikes  the  wall  built  as  I  have  de- 
acribed,  the  force  will  not  be  directed  at 
right  angles,  except  in  a  manner  and  at 
parts  which  are  most  capable  of  resist- 
ance, l^us  all  the  force  striking  the 
lower  parts  of  the  wall,  will,  if  at  right 
angles,  be  in  the  manner  shown  in  fig.  5, 
downwards,  and  opposed  by  the  founda- 
tnii  end  the  supporting  buttress ;  if  in 


the  eentre  the  buttress  ^n  supports  it, 
and  if  on  the  upper  part  of  die  wail»  the' 
effect  will  be  seen  by  reference  to  the 
same  figure  to  be,  rather  to  raise  the  watt 
than  to  force  it  inwards,  and  conseqfoeiitly 
it  will  be  unsupported  by  any  weight  of 
backwater,  but  merely  the  force  an4 
weight  of  the  wave  itself. 

I  am,  Sir,  yours,  &e., 

Stsphbn  Sharp. 
8,  Hount-row,  New  Kent-zoad, 
July  24, 1848. 


Hodgson's  parabouc  pROPXLLitR  nt 

HOLLAND. 

It  is  now  more  than  four  years  sinoe 
this  propeller  was  patented  in  England, 
and  some  very  successful  trials  made 
with  it  on  the  Thames  {aeeMech.  Mag.^ 
vol.  xli.,  ppi  238,  266,  268— xlii.,  234.) 
How  it  has  since  fallen  into  neglect  in 
this  country,  we  know  not ;  but  certain 
it  is,  that  It  has,  in  the  mesnwhile,  at- 
tained to  high  honour  among  a  neigh* 
bouring  people,  and  seems  likely  to 
supersede  with  them  the  use  of  the 
screw.  We  subjoin  a  translation  of  the 
ofiUcial  report  made  by  a  commission 
of  Dutch  naval  officers,  appointed  to 
superintend  a  series  of  experimental 
trials  of  this  form  6f  propeller;  also 
a  stotement  of  ita  subsequent  perform- 
ances in  his  Nethethukl  Majfesty's  steam- 
ship Samarang;  and,  lastly,  an  estimate 
of  its  capiMlities  as  compared  with  other 
propellers^  deduced  from  the  data  as  ob- 
tained: 

1.  Official  Report  fifCommUiiMti^Dtiiek 
Naval  Qffieen  on  Hodg9on*9  Siodim 
Propeller. 

In  pursiiance  of  the  order  of  his  Excd- 
lency,  the  Minister  of  the  Navy,  sandry 
experimental  trips  weife  made  with  his  Ma- 
jesty's steam-ship  Samarang,  in  presence  of 
the  undersigned  parties,  who  were  united 
in  a  commission  for  that  object,  in  order  to 
compare  several  different  submerged  pro- 
pellers. 

Of  the  said  experimental  trips  which  were 
made  in  smooth  water,  and  at  the  same 
draught,  between  Rotterdam  and  the  Brill, 
the  Commission  has  drawn  up  the  following 
results,  in  which  the  statements  express  the 
averages  of  the  observations — 

Bxperimental  trip  on  the  lUh  JVovcm- 
ber,  with  afour^lladed  fcrew : 

The  distance  was  7*43  German  miles  per 
watch  (or  knots  per  hoar,)  at  36f  double  pis- 
ton strokes  per  minute,  under  a  steam  pres- 
sare  hi  the  boiler  of  5]  Eng*  lbs.  per  square 


BtoOVOir'B  PAKABOLIC   PBonLLBR  IX   MOLLAMD. 


1«1 


Tbe  bimiMer  gang*  of  the 
coodenser  indicated  26^  Bug.  indies,  while 
tiM  etmofpheric  barometer  itood  at  29^. 

A  Hgbt  top-gallant  breeze  from  S.  S.  W. 

Bxperiminiai  trip,  on  the  IStk  Nomrn- 
^er,  with  Of  iWo^oMe  Pr^pMUtr  of  Hr. 

Ritte,  7'77  knots;  37^  piston  strokes; 
•team,  about  6  lbs.  Condenaer  barometer^ 
26^  xaob.  Atmospheric  barometer,  29-^. 
"Wind  N.  N.  W.,  blowing  a  light  top-gallant 
breete  lo  a  teeM  topsail  breese.    Squally 


MrpeHmmiitU  trip  on  th§  16M  Novem^ 
Jur,  tpi/A  a  two-bladed  terew,  the  course 
and  centre  line  of  tphich  is  the  same  as 
ike  four-bladed  one : 

Bate,  7-42  knots;  41^  double  strokes; 
alsam  presave  in  the  boiler,  6^^  lbs.    Ba- 
rooMtar  of  oondenser,  25}  inches.     The 
atnospheric barometer,  29}.  WindKN.W. 
from  a  variable  top-gallant  breese  to  a  cahn. 
Rotterdam,  the  29th  November,  1847. 
(Signed)    The  Naval  lieutenants, 
J.  Wkltbrbach. 
J.  L.  VAN  Florbnbtetbr. 

D.  L.  WOLFSOW.       ^ 

Hm  Engineer  in  the  Steam-boat  Service, 
D.  VAN  DBK  Bosch. 

2.  Statement  of  pefformatwes  cm  the  Sa^ 
saaraag  in  Voyage  to  ihe  Sast  Indies. 

In  eonseqoeoce  of  the  preceding  Report, 
fbe  aoew  was  permanently  superseded  in  the 


^OTMnea^  by  the  parabola  (Nov.  1847,)  a^d 
the  vessel  proceeded  to  sea  to  join  the  Dutch 
squadron  at  Batavia.  The  following  estraet 
ftom  the  Report  of  the  Commander  will 
BufSce  to  show  how  she  behaved  oa  the 
paMSga  out: 

'*  C/fiJtfrtf/eamaibM.— With  a  light  breese, 
and  going  with  the  wind,  her  speed  was 
6f  and  7  knots,  with  steam  of  not  more  than 
3  lbs.,  the  throttle-valve  one-third  open,  and 
31  double  piston  strokes." 

3.  Con^arative  Bsfintate. 

As  the  power  exerted  is  in  the  ratio  of  the 
cubes  of  &e  velocities,  and  as  31  strokes  of 
the  engine  with  3  lbs.  steam  was  exerted, 
whilst  at  Rotterdam  the  power  was  38  strokes 
of  the  engine  with  6  lbs.  steam,  it  follows 
thereforo,  by  calculation,  that  if,  with  th6 
former  power  exerted,  the  mean  speed  was 
6*875  knots.  With  the  Utter  it  would  have 
been  9*27  knots:  and  this  i^irsea  nearly, 
allowing  for  the  state  of  the  weather,  with 
the  speed  attained  at  Rotterdam,  where  the 
maximum  was  8*5  knots,  blowing  hard  with 
the  wind  a-beam.  The  effect  of  this  may  be 
appreciated  by  the  remark  of  the  authorities 
at  Woolwich,  on  a  trial  with  the  screw  on 
the  Rattler,  via. — "  A  ftesh  breese  a-beam, 
which  must  have  retarded  the  vessel  to  some 
extent." 

In  estimating  the  slip  of  the  propeller  by 
comparison  wiUi  the  result  of  the  best  effort 
of  the  screw  on  her  Mijetty's  steam-ship 
Dwarf,  the  following  statement,  in  juxtapo« 
sition,  is  very  oonolufdve : 


Parabola.  Screw. 

Diameter  of  propeller.  • 5  ft.  11  ins 5  ft.    Sins. 

Pitchof         ditto 7.6ft.         8  ft. 

Revolutions  of  engine  per  minute  •  •  • .     31  30.124 

Ditto  of       propeller         „     ....     114.452      155.441 

Katio  of  revolutions  of  propeUer  to  the 

engfaie 3.692:1    5.16:1 

Speed  of  propeller  per  hour 8.578         12.264 

Ditto  of  vessel  , 6.875         8.939 

Slip  of  propeller  per  cent 19.854 27.112,  or  7.258 

per  cent,  more  sl^  of  tiie  serew,  with  very  nearly  43  per  cent,  higher  vdoeity  tff 
propeUer,  and  steam  pressure  11.2  lb.  to  that  of  3  lb.  per  square  inch. 
The  following  is  a  comparative  statement  of  the  experiments  at  Rotterdam : 


^-btad.  scnsw. 

.•     6  ft. 

8  8 

36.833 41.25 

135.987 152.295 


2-bIaded  parabola.         4-bUd6d  icrew. 

IXameter  of  propeller  .•• 5  ft.    11  ins •••     6  ft.      ••. 

Pitchof  <Utto     7.6  ft 

Revolutioni  of  eng^e  per  min. .  37.833  

Ditto  of  propeller    „    ..  139.679        

Satio  of  revolutions  of  propel- 
ler to  the  engine 3.692 

Speed  of  propeller  per  hour  ...  10.469  knots 16.728 12.015K 

Mazlaram  speed  of  vessel  do..  8.500  7.875 8.00# 

'» of  propeller  poreent.....  18.82  26.60     33.42 

noe  of  slip  in  favour  of 
the  parabola,  as  compared 

with  tiie  4.Uiidad  jorew  •«  7.78 
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And  with  the  2.bltded  screw,  14.60  per  cent.,  under  adTene  circumBtances  of  wind»  as 
the  following  extracts  from  the  official  report  show  : 

Parabola :— "  Wind  N.  N.  W.,  blowing  a  light  top-gallant  breeze  to  a  single-reefed  top- 
sail  breeze.    Squall j  weather.'' 

4-bl8ded  screw :— <<  A  light  top-gallant  breeze  from  S.  S.  W.'' 

2-bladed  ditto :— "  Wind  N.  N.  W.,  from  a  yarUble  top-gallant  breeze  to  a  cahn.*' 


TO   OBTAIN   FRTNT8  FROM 

Sir,-^The  method  of  obtaining  on  pa- 
per a  kind  of  printed  impression  of  plants, 
particularlj  of  leaves,  is  pretty  well 
known,  but  I  dare  say  is  little  used, 
being  rather  more  curious  than  useful. 
It  is  a  long  time  since  I  first  employed 
similar  means  for  transferring  to  paper, 
printed  impressions  of  seals,  coins,  an4 
medals,  the  particulars  of  which  I  now 
transmit  you  for  the  general  benefit  of 
your  readers. 


The  above  sketch  will  give  a  very 
accurate  representation  of  an  impres- 
sion, as  obtained  from  a  wax  seal,  by 
my  process,  previous  to  being  touched 
up  with  a  camel-hair  pencil  and  Indian 
ink,  to  do  which  requires  a  very  mode- 
rate share  of  artistical  skill.  The  im- 
pressions from  coins,  &c.,  are  even  more 
curious  and  interesting,  particularly 
when  new  and  sharp,  as  then  every  let- 
ter comes  out  well  defined.  In  the 
above  specimen,  the  seal  having  been 
rather  deep  cut,  the  lines  on  the  raised 
surfaces  are  lost  in  the  print,  and  there- 
fore require  more  after  finish ;  however, 
even  then,  it  is  very  clear  that  a  vast 
deal  of  labour  has  been  saved.  I  have 
no  doubt  that  seal  engravers  may  profit 
by  this  means  of  obtaining  correct  flat 
outlines;  and  to  collectors  of  coins, 
seals,  &c.,  it  will  be  a  source  of  interest 
and  amusement. 


BBALS,   COINS,   OR  MBDALS. 

Prepare  a  sheet  of  strong  wove  letter- 
paper,  by  oiling  it  with  sweet  oil,  rub- 
bing ofi^  any  superfluous  oil  with  soft 
paper  or  cotton.  Then  take  a  small  oil 
lamp,  adding  to  the  oil  in  it,  one  or  two 
tea  spoonfuls  of  spirits  of  turpentine; 
light  it,  and  it  will  give  a  very  smoky 
flame.  Hold  the  oiled  sheet  of  paper 
with  both  hands,  bring  it  close  on  to  the 
flame,  nearly  touching  the  wick,  and  by 
keeping  it  in  motion  backwards  and  for- 
wards, the  whole  surface  may  be  black- 
ened over,  without  risk  of  inflaming  the 
paper.  When  ihus  prepared,  proceed 
to  knead  up  a  little  new  bread  in  the 
palm  of  the  hand,  until  it  is  like,  and 
about  the  consistence  of,  putty ;  work  it 
to  a  pyramidical  shape,  with  the  base 
the  size  of  the  coin,  sea),  &c.,  for  which 
it  is  intended,  then  by  pressing  it  with 
the  thumb  of  each  hand,  a  good  impres- 
sion will  be  obtained  (commonly  called 
ti  bread  seal).  Take  this  paste  die  in 
one  hand,  and  dab  the  face  of  it  care- 
fully on  the  blackened  side  of  the  pre- 
pared paper,  in  several  places,  according 
to  the  depth  of  shade  wanted,  which  a 
little  experience  will  regulate,  then  press 
it  gently  and  evenly  on  a  sheet  of  ctaw- 
ing- paper,  with  the  fingers  of  one  or 
both  hands,  until  a  complete  transfer  is 
made.  In  some  cases  the  bread-seal  or 
die  is  best  made  by  pressing  a  wafer  of 
the  paste  equally  over  the  surface  of  the 
coin  or  medal,  and  taking  it  ofif  with  the 
small  pyramidical  formed  bread,  as  at 
first  directed. 

I  have  only  to  observe  in  concluding, 
that  the  oil  of  turpentine  is  an  improve- 
ment to  the  lamp,  for  giving  intensity  to 
the  black  paper,  and  that  the  bread-seals 
must  always  be  used  while  new  and 
soft,  and  may  be  worked  over  and  over 
again  the  same  day,  but  are  of  no  use 
the  day  following. 

I  am  your  obedient  servant^ 

H.D. 

London,  July  22nd,  1848. 
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TALVOT's  NrW  BRIDGE  AT  SHIRLBTWIOH — SBBOTID  ON  THB   PLAN  OP 
MR.  REMINGTON. 

(From  the  SU^fordshire  Advariuer,) 


We  IwTB  mncli  satisfaction  in  bringing 
vader  the  notice  of  our  readers  a  work,  in 
our  own  immediate  neighbourhood,  which, 
thoDghof  small  dimensions,  is  a  great  oari- 
onty  in  its  way,  and  a  vast  triumph  of  scien- 
tifte  ingenoity  and  engineering  skill.  We 
refer  to  a  wooden  bridge  which  has  just 
been  completed  otct  the  river  Trent,  near 
Ingestre,  on  an  accommodation  road  of 
"Bui  Talbot's,  leading  from  Ingestre  to  Shir- 
leywidi.  The  architect  is  Mr.  J.  R.  Rem- 
ington, a  gentleman  from  Alabama,  in  the 
Umted  States  of  America,  of  scTcnl  of 
whose  inrentions  we  have  before  had  occa- 
sioa  to  speak. 

lliit  bridge  is  remarkable  for  the  length 
of  its  span,  abont  150  feet,  and  for  the  di- 
niiintive  dimensions  of  the  timber  used  in 
Its  cottstnietion.  It  will  almost  appear  in- 
credible  to  our  readers  when  we  state  that 
the  nz  stringers,  or  beams,  which  support 
the  plaoks  forming  the  floor  of  the  bridge 
are  bnt  fire  inches  square  at  each  end,  and 
gradually  diminish  in  size  until  at  the  centre 
they  are  only  2|  inches,  their  length  being, 
as  already  intimated,  150  feet.  iThe  stringers 
are  formed  of  pieces  of  oak  timber,  each 
about  20  or  25  feet  long,  attached  together 
by  the  method  technically  known  as  *'  scarf- 
ing." The  abutments  consist  of  oak  posts, 
6  inches  square,  and  15  feet  long,  sunk  5 
feet  in  the  ground,  projecting  outward  at  a 
eonsiderable  angle,  and  firmly  clamped  to- 
gether with  iron. 

ICr.  Remington's  own  language  shall  be 
employed  in  describing  the  principle  on 
which  the  bridge  is  built :  '*  The  great  prin- 
ciple sought  to  be  proved  in  this  bridge  (says 
Mr.  R.)  is  that  a  beam  of  timber^— of  what- 
ever size,  shape,  or  length— lying  horizon- 
taHy  and  resting  at  each  extremity  on  abut- 
ments, is  as  strong,  and  will  require  as  much 
weight  on  the  top  of  it  to  break  it  as  it 
would  take  to  break  the  same  piece  when 
pulled  longitudmally  in  the  direction  of  the 
fibre."  We  apprehend  that  Mr.  Reming- 
ton's meaning  woold  be  better  understood 
if  be  fa«d  11^  that  the  principle  conriftts  in- 


the  longitudinal  power  of  timber  being  ap- 
plied in  a  curvilinear  form,  by  which  every 
portion  of  the  material  is  brought  at  once 
into  play,  and  supports  an  equal  share  of 
the  strain.  Instead  of  springing  from  the 
abutments  as  an  arched,  or  resting  upon 
them  as  a  horizontal  bridge,  the  stringers 
may  be  said  to  hang  or  be  saspended  from 
the  piers— thus  bringing  the  principle  of  the 
longitudinal  bearing  into  action. 

We  understand  that  many  practical  men 
to  whom  the  principle  was  explained  doubted 
in  the  first  instance  its  applicability  to  a 
bridge  of  this  size,  but  they  are  now  willing 
to  admit  its  complete  success.  That  suc- 
cess, indeed,  is  demonstrated.  The  bridge 
is  now  in  use.  We  have  seen  several  car- 
riages pass  over  it,  and  have  ourselves  driven 
across  it.  There  is  a  vibratory  motion  when 
anything  passes  along  the  bridge ;  but  there 
is  scarcely  any  perceptible  deflection  ;  and 
we  cannot  bnt  express  our  own  conviction  of 
the  complete  triumph  of  this  novel  and  most 
extraordinary  system  of  bridge  building. 

The  stringers  curve  gracefully  upwards 
from  each  abutment,  and  then  gradually 
bend  in  a  curvilinear  direction  downwards 
to  the  centre  of  the  bridge ;  the  lowest  point 
being  24  inches  below  the  level  of  the  abut- 
ments. The  curves  near  to  the  abutments 
are  designed  more  for  beauty  than  for 
strength  ;  but  we  understand  they  are  indis- 
pensable in  faulty  foundations,  which  is  the 
case  in  the  present  instance.  There  is  a 
hand-rail  on  each  side  of  the  bridge,  at* 
tached  to  the  floor  by  trellis-work,  and  as 
the  hand-rail  is  of  considerable  strength, 
and  is  fixed  to  the  abutments  in  the  same 
mode  as  the  stringers,  it  adds  materially  to 
the  security  and  solidity  of  the  bridge. 

The  main  advantage  of  this  description 
of  bridge  is  its  cheapness.  The  cost  of  the 
structare  which  we  are  describing  is  only 
about  200/.;  whereas  a  bridge  to  accom- 
plish the  same  purpose,  built  on  any  other 
plan,  would  have  required  an  expenditure  of 
many  thousand  pounds.  Another  advan- 
tage is  that  such  a  bridge  can  ba  erected  in 
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mtaatioiis  where  ai^  otlur  wooden  Mdgo 
woald  be  impracticable.  A  third  adFantage 
b  that  the  span  may,  at  we  are  informed,  be 
extended  ten  times  as  far  as  anj  wooden 
bridge  ever  yet  constructed  ;  and  it  may  be 
added  that  the  inventor  is  of  opinion  that 
snch  bridges  will  be  more  durable  than  those 
of  any  other  make. 

We  have  introduced  at  the  head  of  this 
article  an  engraring representing  the  bridge; 
though  it  can  scarcely  be  said  to  eontey  tn 
adequate  idea  of  this  extraordinary  struc- 
ture :  the  great  length  of  the  bridge  and  the 
Tory  small  sise  of  the  stringers  precluding 
the  possibility  of  representing  itt  propor- 
tioBs  tn  a  limited  spuoe  on  the  proper  scale. 

▲hkough  many  foot  bridges  have  been 
eneted  on  this  priociple  in  America,  and 
OM  in  the  Snney  Zoological  Qardens,  yet 
this  is  the  first  instance,  we  are  informed, 
of  a  bridge  of  this  construction  being  built 
for  carriages.  Earl  Talbot  haring  satisfied 
himself  of  the  feasibility  of  the  plan,  in* 
ttructed  Mr.  Remington  to  build  the  bridge: 
thus  affording  another  proof  of  that  enter- 
prise and  seal  for  improrement  of  which  his 
lordship's  estates  afford  so  many  eonspieu- 
ons  and  successful  examples.  His  lordship 
aad  liMnily  have  firequently  used  the  bridge, 
and  ate  much  gratified  with  the  suceess 
iriueh  has  ettendled  tlie  experiment. 

We  may  state,  in  conclusion,  that  sueh 
has  been  the  expedition  used  in  the  erection 
of  the  bridge  that  six  weeks  ago  the  timber 
of  wUoh  it  is  oonstructed  was  growing. 


PBSPA&ATION   OF  lODIEBO  PAPXBS  BT 
OWB  SOLUTION  OMLT. 

Sifi — For  a  considerable  length  of  time 
I  have  employed  an  expeditious  method 
of  preparing  iodised  papers  for  the  calo- 

rajid  ouier  photojgenic  processes,  to 
advantage  of  which  I  now  take  an 
Ofmrtanity  of  directing  attention. 

HaviDg  observed  that  the  doable  iodide 
off  silver  and  potasMom— one  of  a  claaa 
of  salts  very  slightly  notioed  by  chemioal 
writers— is  deeomposed  by  water,  with 
pffBoipitation  of  the  iodide  of  silver,  I 
aBticiDated  a  sfanilar  result  with  paper 
oBused  to  imbibe  its  solution.  To  ascer- 
tain this,  a  slip  of  paper,  washed  over 
with  a  solution  of  the  sidt  (yclept  the 
argento-biniodide  of  potassium),  was  dried 
and  immersed  in  water.  A  beautiful 
UBJ^orm  surface  of  iodide  of  silver  was 
Immediately  obtained,  the  iodide  of  pc^ 
tassinm  being  dissoLved  oat  bv  the  water* 
We  thw  ppiiess  m  node  at  pioeiiriDg 


iodised  papers  by  a  singfewaah,  laadf  to 
be  submitted  to  the  intended  operations. 

In  preparing  the  paper  for  use,  after 
having  received  the  wash,  it  most  be 
gently,  but  perfectly,  dried  before  im- 
mersion in  water,  to  enable  it  to  retain 
the  deposited  iodide,  ss  this  wonld  plainly 
be  washed  off  if  its  compound  were  pre- 
sented in  a  fluid  form.  AgaiBy  oomplete 
removal  of  the  liberated  iodide  of  potei* 
sium  is  necessary ;  otherwise,  on  drying, 
it  might  acquire  sufficient  strength  to  re- 
combine  with  the  precipitote.  .  it  is  eas^ 
to  avoid  this,  by  placing  the  pxper  witn 
the  coated  side  downwardi  on  a  snrtae 
of  water.  A  few  mfarates  suffloe  for  ka 
abstraction  by  the  water,  from  wfaieh  it 
may  be  recovered,  if  desired,  bj  filtmtioii 
and  evaporation. 

The  double  iodide  of  silrer  and  potes- 
sium  is  easily  prepared.  Nitrate  of  silver 
is  to  be  precioitated  bt  iodide  of  potas- 
sium ;  the  ioaide  of  silver  thus  formed, 
when  washed  and  dissolved  to  saturation 
in  a  strong  solution  of  iodide  of  potas- 
sium, gives  the  salt  in  question.  A 
shorter  process  is  the  following:  pte-> 
cipitote  the  nitrate  bv  the  iodide,  oob- 
tiauing  ito  sddition  till  the  precipitate  is 
re^dissolved.  The  preoipiteni  should  be 
added  in  small  quantities  at  a  time,  aa- 
conpsnied  by  starring.  Thus  prepared, 
the  salt  is  contaminated  by  nitrate  of 
potash,  which,  however,  is  no  great  de- 
triment to  its  use.  The  solution  of  iodide 
of  potsssium  which  I  have  employed  to 
take  up  the  silver,  contsined  about  50  grs. 
to  the  OS.  The  solution  of  the  double  io- 
dide cannot  be  diluted  with  water  beyond 
a  certain  extent  If  excess  of  water  be 
added  to  it,  or  used  to  dissolve  iu  crvs- 
tols,  decomposition  ensues.  When  uus 
occurs,  evanoration  will  cause  the  pre^ 
c^>itate  to  DC  re-dissolved,  by  eoneen- 
trating  the  alkaline  iodide. 

I  find  that  the  most  perfect  distribntum 
of  this  and  other  solattoas  oter  the  paper 
is  efi'ected  bv  using  a  glsss  stining-rod 
or  tube.  The  paper  being  placed  at  the 
edge  of  a  Uble,  so  that  the  rod  may  pro* 
jeet  beyond  It  for  convenient  faandnng, 
a  sufficient  quantity  of  the  solution,  teken 
up  by  a  pipette,  is  made  to  trickle  over 
its  surface,  in  a  line  towards  the  opera- 
tor. The  rod,  which  should  be  perlectly 
straight,  to  touch  the  paper  throughout 
its  length,  is  then  applied  in  the  same 
direction,  and  the  solution  spread  oTenly 
bf  ii|^  and  left  net eoMBte^  wilh  aeaie 
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d^giM  of  prtuwee.  U  a  tube  be  eni- 
pl^fedy  of  conne  the  pipette  may  be 
dispenaed  with,  since  on  oipping  it  into 
the  fiqaid,  and  elosingf  the  upper  end,  it 
maif  be  nide  td  withdraw  the  qnantity 
TeqirfreAr  Thig  plan  ii  more  eeonomical 
tfaan  the  HBO  of  bntshes,  whfeh,  besides 
requiring  fireqnent  cleaning,  are  soon 
si«re  «r  leas  damaged  by  the  Tarious 
aohufoM  employed,  and  icatier  thehr  hdr 
oter  the  paper.  A  smooth  glaia  rod  will 
not  roughen  the  surface  of  the  paper, 
has  tenda  somewhat  to  an  opposite  effect 
It  penults,  also,  the  application  of  a 
datermlmrte  quantity  of  the  liquid,  whieh 
is  a  dHBouh  matter  with  brushes,  from 
tfaeir|i*wer  of  retafaiing  fluids.  It  should 
be  aa  Mg  SB  one  of  the  sides  of  the  paper 
over  whioh  it  is  to  be  passed. 

I  am.  Sir,  yours  obediently, 

C.  J.  JOBDAH. 

Jaiy,iii8. 


TBB   OOfBNiait  STBAK  SKOIirS  AMD  MB. 
BOVam'S   8TIU0T1JBBa« 

Slr,-^Thefie  are  two  works  before  the 
pvbtie  iotended  as  books  of  instruetion 
to  engineering  students,  viz.,  "  A  Trea<- 
tlae  tm  the  8team  Engine,**  by  Mr. 
Beanue,  and  '*A  Catechism,*  by  way 
of  anppleaeilf.  I  have  been  somewhat 
anaaaM  at  ^e  way  in  whieh  the  '*  Cornish 
Eagfaie"  le  treated  in  these  works,  and 
I  would  beg  a  small  spaee  in  your  pages 
to  give  the  ingenious  author  a  little  m- 
Tiee  whkfa  may  be  of  service  to  him 
in  hia  future  publications :  vis.,  before 
he  ttlempta  to  describe  any  machine,  to 
endeavour  by  all  means  to  see  it  at  work, 
and  itof  trust  to  drawings  and  desorip- 
tioiifl  given  by  other  people,  for  fpar  of 
being  noaxed. 

II  is  evident  Mr.  Bourne  could  never 
have  seen  a  Cornish  engine,  otherwise 
be  would  not  have  made  such  mistakes, 
—a  writer  whose  talent  and  learning  are 
sd  dbvioue  throughout  the  rest  of  the 
werft,  where  algeora  fW>m  aimple  equa^ 
tidtts  up  to  the  calculus  is  scattered  with 
a  mast  prefase  hand  (1  confess  I  can't 
always  follow  him  in  ^ese  things ;  yet 
of  a  surety  they  give  the  book  a  very 
lennked  appearance.) 

In  page  166  of  the  *<  Catechism,"  af- 
tef  tellhig  as  that  tiie  eentriftigal  pump 
threiiens  to  supersede  pumps  of  every 
o0Mf  desdriptkm,  Mr.  Bourne  say8» 
''the  singloHMftifig  «iglne  ia  a  ffem- 


nant  of  engineering  barbarism,  whieh 
must  now  be  superseded  by  more  eem'^ 
peodious  contrivances."  1  must  say  I 
feel  great  ouriosity  to  see  the  "  compen^ 
diouB  contrivance**  Ibat  is  to  supersede 
the  Cornish  engine*  Mr.  Bonme  iaya 
he  has  a  substitute  Ibr  the  pump,  and 
when  he  has  a  substitute  for  the  engfne 
I  hope  he  will  lose  no  tktie  ht  giving  it 
to  the  pubhc. 

I  always  had  an  idea  that,  oiler 
thhigs  being  equal,  the  engine  that  did 
the  moat  work  with  ihe  least  quantity  of 
coals  was  the  best  engine;  but  Mr. 
Bourne  thinks  otherwise,  for  in  page  48, 
he  shows  that  the  Cornish  enghie  works 
with  less  coals  by  3  or  4  lbs.  per  horse 
power,  so  that  if  the  water  were  pump- 
ed up  by  them  merely  to  work  one  of 
"  Whitlaw  and  Sdrrafs  water  wheels,** 
the  power  would  be  given  out  by  then 
more  economically  tfcnn  by  the  ordinary 
rotative  engine.  And  I  have  no  doubt, 
Mr.  Editor,  before  Mr.  Bourne  has  com- 
pleted his  "compendious  substitute'' they 
will  be  applied  ror  that  purpose  in  dties 
where  small  power  only  is  required  for 
domestic  purposes,  &c. 

But  after  reperusing  his  description 
of  the  Cornish  engine,  I  fancy  I  can  tell 
what  makes  him  call  it  "  a  remnant  of 
engineering  barbarism."  In  page  169 
of  the  '*  Treatise,"  and  pa^  167  of  the 
<*  Catechism,*'  after  describing  the  ca« 
taract,  he  says  *'  and  the  plunger  (iV  e. 
the  cataract  piunffer)  in  its  oesoent  opens 
the  injection  vuve,  which  causes  the 
engine  to  make  a  stroke.  If  the  cock  of 
the  cataract  be  shut,  it  is  clear  the  plunger 
cannot  descend,  and  as  in  that  ease  the 
injection  valve  cannot  open,  the  enfflne 
must  sund  still;  but  if  the  cook  be  slightly 
opened,  the  plunder  will  descend  slowly, 
and  the  engine  will  make  a  gradual  strolse, 
as  it  obtains  water  necessary  for  oonden- 
sation.''  Now,  if  any  engine  upon  earth 
works  like  that,  it  is  a  remnant  of  bar-* 
barism  sure  enoueh  !  Somewhere  also 
the  author  says,  that  "  a  good  Oomtsh 
engine  should  be  capable  of  gomg  ten 
strokes  per  minute  or  one  stroke  in  10 
minutes."  But  the  idea  of  regulating 
the  speed  of  an  engine  between  those 
extremes  by  the  injection  cock,  is  too 
rich !  I  am  sure  whoever  furnished  Mr. 
Bourne  with  this  description  wss  guilty 
of  a  most  barbarous  experiment  upon  our 
author's  credulity.  I  need  not  tell  yoor 
readers  that  the  speed  of  ihe  eQgme  ia 
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regulated  by  the  cataract  opening  the 
steam  exhaustion  and  equilibriam  valves, 
and  not  the  injection  yalve. 
I  am,  Sir,  yours  respectfully, 

A  Cornish  Minbr. 
Hayto  Foondry,  Cornwall,  Julj  17, 1848. 

BRBAKWATBR8  —  SHOULD  THBY  BB  8L0P- 
INO  OR  YKBTICAL  ? 

Sir, — I  have  examined  at  full  length 
the  Report  of  the  Dover  Harbour  Com- 
missioners, with  the  protest  of  Lieutenant 
Greneral  Sir  Howard  Douglas  against 
their  decision,  and  also  the  several  re- 
marks which  have  appeared  in  the  pages 
of  your  Msf  azine ;  out  I  have  still  to  be 
convinced  Uiat  that  great  national  un- 
dertaking, the  Plymouth  Breakwater,  or 
in  other  words,  tne  sloping  breakwater, 
has  proved  a  failure,  and  that  the  vertical 
wall  is  best  ealcuhited  to  resist  the  force 
of  the  waves,  or  the  mighty  swell  of  the 
ocean. 

The  main  point  at  issue  is,  whether  or 
not  the  waves  of  the  sea  are  impelled 
horiaontally  by  the  force  of  the  wind? 

It  seems  to  me  that,  on  the  solution  of 
this  question,  the  whole  discussion  de- 
pends :  if  the  waves  of  the  sea  are  not 
impelled  horixontally  by  the  force  of  the 
wind,  then  there  remains  but  the  vertical- 
or  oscillating  motion  to  contend  with; 
and  if  such  be  the  case,  no  one  will  dis- 
pute but  that  a  vertical  wall  is  sufficient ; 
if,  on  the  other  hand,  the  waves  of  the 
sea  are  impelled  hofizoniaWy  by  the  force 
of  the  wind,  then  I  think  there  ought  to 
remain  but  little  doubt  that  a  vertical 
wall  would  be  a  dangerous  and  unwar- 
ranted experiment. 

Are  the  waves  of  the  sea  impelled 
horizontally  or  not  by  the  force  of  the 
wind? 

The  best  answer  to  this  question  is,  by 
referring  your  readers  to  the  valuable 
paper  which  appeared  in  your  pages  a 
few  weeks  back — '*  Experiments  on  the 
Force  of  the  Waves  of  the  Atlantic  and 
German  Oceans.  By  Thomas  Steven- 
son, Esq."  During  the  23  months  these 
experiments  were  carried  on,  the  great- 
est force  of  the  waves  registered  by 
the  marine  dynamometer  was  upwards  of 
S  tons  per  square  foot ;  but  was  this  by 
a  vertical  or  a  horizontal  propulsion? 
The  words  of  the  Report  snail  answer 
the  question : — **  Now,  when  we  consider 
that  the  hydrostatic  pressure  due  to  a 
wave  of  SO  feet  high,  is  no  more  than 


about  half  a  ton  on  a  square  foot,  we  tee 
how  much  of  their  force  the  waves  owe 
to  their  velocity" 

If  the  waves  of  the  sea  are  not  impelled 
horizontally  by  the  force  of  the  wind, 
how  do  you  account  for  the  onward 
movement  of  pieces  of  wood  or  sealed 
bottles  thrown  overboard  ship,  the  latter 
having  been  found  often  stranded,  or 
picked  up  at  sea  a  considerable  distance 
from  the  spot  where  they  were  originally 
dropped? 

One  of  your  correspondents  says,  very 
truly,  '*  Of  what  use  would  a  floating 
breakwater  be,  if  the  action  of  the  waves 
were  only  vertical?"  I  C9nceive  in 
such  a  case  that  the  sea  would  be  at 
rough  on  one  side  as  the  other ;  yet  such 
things  as  floating  breakwaters  have  been 
proposed,  and  perhaps  used. 

I  am  not  now  taking  the  subject  op 
mathematically,  that  having  been  alreadv 
done  in  a  previous  paper  of  a  correspond- 
ent, who  combats  Professor  Airy*s  opi- 
nion, that  the  waves  of  the  sea  are 
caused  by  vertical  oscillation  only :  I  am 
merelv  reviewing  facts,  as  they  have  oc- 
currea  to  me,  which  bear  upon  the  dis- 
cussion. 

If  the  waves  of  the  sea  were  caused  by 
vertical  oscillation  only,  we  should  never 
hear  of  damages  occurring  to  piers  with 
vertical  faces  by  the  action  of  toe  waves, 
or  the  upheaving  of  large  masses  of  rock 
from  their  original  position  on  the  sea 
coast,  which,  though  once  presenting 
ouite  a  perpendicular  front,  have  gra- 
dually, through  lapse  of  time,  been 
brought  by  the  action  of  the  sea  to  pre- 
sent a  sloping  breakwater,  which,  re- 
ceiving the  full  force  of  the  waves,  thus 
protecte  the  face  of  the  rock  behind,  laid 
open  by  the  recent  rupture. 

On  referring  to  the  Report  of  the 
Dover  Harbour  Commissioners,  I  find 
the  following  names  appended  of  those 
in  favour  of  a  vertical  wall : — Professor 
Airy,  Professor  Barlow,  Major-Greneral 
Sir  J.  Burgoyne,  Sir  Henry  de  la  Beche, 
Mr.  Hartley,  Migor  -  General  Pasley, 
GapUin  Vetch,  M.  Reibell,  Mr.  Brunei, 
and  Mr.  Bremner.  Of  these  there  are 
three  whose  opinions  are  founded  entirely 
on  theory,  three  the  opinions  of  military 
engineers,  and  there  remain  just  four, 
whose  opinions  are  founded  entirely  on 
practice;  but  Mr.  Brunei  was  never 
examined,  and  Mr.  Hardev*s  opmiona 
are  but  vague  and  undeoideo. 
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Of  those  whose  opinions  were  eUci" 
tUdfy  in  favonr  of  a  sloping  breakwater, 
there  were  Sir  John  Rennie,  Mr.  George 
Rennie,  Mr.  Cubitt,  Mr.  William  Stuart, 
and  Mr.  Alao  Stevenson,  all  of  whom 
gave  their  most  decided  disapproval  of 
•any  attempt  to  build  an  upright  wall  in 
Dover  Bay.  Their  opinions  are  Founded 
upon  a  lengthened  period  of  the  roost 
practical  knowledge  of  works  of  this 
kind.  Their  practical  professional  know- 
ledge is  discarded  for  the  opinions  of 
those  whose  views  are  chiefly  founded  on 
dieory  and  conjecture.  They  n6t  merely 
disapproved,  but  condemned  any  attempt 
to  erect  an  upright  wall:  The  names  of 
LienL  -  General  Sir  Howard  Douglas 
and  Sir  William  Symonds  roust  not 
be  forgotten ;  they  were  both  members 
of  the  Commission,  and  the  oldest,  the 
former  of  whom,  after  the  unexpected 
deciaion  of  the  majority  of  the  Commis- 
sioners, drew  up  and  presented  a  length- 
ened protest  against  it,  in  which  he  most 
sttoeessfnUy  reviews  the  opinions  of  his 
opponents,  leaving  no  doubt  in  my  own 
mindy  and  I  hope  in  the  minds  of  many 
others,  of  the  utter  fruitlessness  of  ever 
attempting  to  build  an  upright  wall  in 
soch  an  exposed  a  situation  as  that  of 
Dover  Bay,  in  seven  or  eight  fathoms 
dqpth  of  water. 

I  remain.  Sir,  yours,  &c., 

T.  B. 

Manchester,  July  28,  1848.       , 

▼bbtical  ska- walls — mr.  robskt 
stkphbnson's  opinion. 

Sir, — In  the  discussion  on  sea  walls  in 
yonr  Magazine,  whether  they  should  be 
sloping  or  vertical,  great  attention  should 
I  think  be  paid  to  the  note,  p.  567,  which 
relates  the  opinion  of  Mr.  Robert  Ste- 
phenson on  this  subject. 

I  remember  being  at  the  Institution 
that  particular  night,  and  having  seen 
the  sea  wall  near  Penman  Mawr, 
when  in  the  course  of  construction,  I 
took  great  interest  in  what  that  eminent 
engineer  said.  After  describing  the 
effect  of  the  storm  on  the  walls  as  erected' 
hy  him,  he  concluded  with  these  words, 
as  near  as  I  can  recollect,  '*  And  from 
what  I  have  seen,  lam  determined  never 
to  construct  a  vertical  sea  wall  again." 
Such  words,  from  soch  an  engineer,  are 
of  the  utmost  importance. 

I  am.  Sir,  yours,  &o., 
S.  S.  B. 


OSOMBTRICAL   PROPOJSITIOV   AND   DRMON- 
STRATION.   BY  THOMAS  WILKINSON,  BSQ. 

Sir, — Allow  me  to  offer  to  yonr  notice 
the  solution  of  a  geometrical  proposition 
of  some  importance.  If  it  should  be  so 
fortunate  as  to  approach  to  what  you 
consider  a  demonstration  ought  to  be,  I 
shall  feel  much  obliged  by  its  insertion 
in  your  valuable  Journal. 

Yours  respectfully, 

Thomas  Wilkinson. 

Burley,  Lancashire,  July  27, 1848. 

Propoiiticn, 

Let  O  be  any  point  within,  or  withont, 
the  field  of  the  triangle  ABC ;  OD,  0£, 
OF  lines  drawn  to  any  points  D,  £,  F  in 
the  sides,  or  the  sides  produced ;  and 
Aa,  B6,  Cc  lines  drawn  from  the  angles 
parallel  to  OD,  OE,  OF  respectively; 
meeting  the  sides,  or  the  sides  produced, 
in  the  points  a,  6,  c ; — then  if  m,  q^  and 
t  be  the  points  where  lines  from  O  pa- 
rallel to  the  sides  cut,  Aa,  B6,  and^Ce, 
we  shall  have  the  following  relations : 

OD    OE    OF     , 

Aa  ■*■  B6  ■*■  Cc  "    • 

Am    B<7     C<     „ 
Aa      BA     Cc 
Required  the  demonstration. 

Demonstration. 

Case  I.  When  the  point  0  is  withiin 
the  triangle. 

Fig.  1. 


Let  ABC  be  the  triangle,  and  OD, 
0£,  &c.,  the  lines  as  in  the  enunciation. 
Through  O  draw  mn  parallel  to  BC; 
Op  parallel  to  AC ;  ana  ts  parallel  to 
AB|  cutting  Cc  in  /. 
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Then  since  ina^OD,  we  have  2—7^, 

Also  since  bq^OE^  we  have   Vz«  z£.. 

Bo     AB 

And  bQcwse  the  triangle  pOn  is  similar  to  ACB,  and  the  li|i^  Oc  find  OF 

make  equal  angles  with  BC  and  nO,  we  have  -p^  J  ^« 

Cq       AB 

OD      OE      OF      Bn  +  Ap-k-jm      AB     ,  r^x 

•  ]rs  +  B*/  ci  -  ""at^ — AB "* ^^^' 

Again  by  similar  triangles'^  »4b  * 
Atf       AB 


Alse.  ?!«??-;  and  PJ  _  rs^  ^rO^Os  _  Ap>^hn 
Bb       AB  Cc       AB  AB  AB 

•  ^     -1?      ^      Am- By  +  Ay -f  Bit      2AB_g 
"A    ■*'B6*Cc"  AB  "AB 


AB  "  AB 

Expressions  (0)  and  (b)  are  the  relations  required. 
Case  11.  When  the  point  O  is  60/011;  the  base  of  the  triangle. 

Kg.  2. 


Draw  the  lines  as  before  to  meet  the  sides  produced  where  necessarj,  aa  is 
fig.  2 ;  then  it  is  evident  that  OD ^ma,  OE^bq^  and  we  have 

OD      OE      OF      Bn-i-Ap^jm      (Bp+jm)4-(A|i-|m)      AB  ^  j  .  ^ 

Aa    ■*"B?'"Cc  "         AB  ""  AB  "  AB         ^   '" 

^^'  AiTBACe  AB  AB  "^Afl  ^  ' 

Where  (^  and  {b')  are  the  relations  as  before, 

Q.S.ii^D. 


C^  III.  Wnm  dm  point  O  ia  U^fmd  the  Yerl^  of  the  triuigle. 

fig.  3. 


\w 


Draif  the  lines  as  before;  then  in  I 

.  OD      OB     OP 
"  ka  •"55"*'  ci  " 


3  we  have  OD»f»a,  OE»67,  and  OF^<o. 
1 (O. 


AB 


AB 

'ab 


^^  Am       Bjf      C^       Ait+B;i  +  r#      Ajt+Bp  +  O^-Or 
'  A«  "*■  BJ  "^  Cc  "         AB         "  "  AB^*^         " 


(Ajn-Bjt)»»(Bj>w4p) 
AB 
'When  the  point  0  is  nearest  the  side 
BC,  by  reTersing  the  figure  Ae  investi- 
gatkm  IS  nmilar  to  the  above,  and  in  tfaJe 

OD    OE    OP     ,    ,, 
case  -  — -  +  ^+  ^  -  1 ;  the  second 
Aa     Be      Co 

expneaqon  remeining  n^arlv  as  before. 
(iE.iir*D. 
Gor.  1.  If  in  the  general  proposition 
OB,  OB  and  OF  be  respectively  per- 
pendicokr  to  the  sides;  Ao,  Bd,  Qc, 
will  also  be  perpendicular  to  them,  and 
if  we  designate  the  former  bj  />»,  p^,  />,, 
ud  Che  latter  bf  Px,  P.,  P%  we  shiali 

have^ +§!  +  ^-1.    In  this  form 
P^     Pj      P, 

llie  pffOMcition  is  foond  at  page  82  of 
«<  Geakin's  Geometrioal  Problems/'  and 
WW  elto  proposed  by  Mr.  (now  Dr.) 


cn. 


AB"  ^ 

Rutherford,  in  No.'5,  Vol.  i,  of  the  iVbr- 
ihumhria$iMirror  for  January,  18d8, 

Cor.  2.  When  the  lines  A0»  OD ;  B6, 
0£;  Qc^  OF  coipcide,  we  shall  have 
OD      OE     OF      ,        , 


^  +  52^.92.2.  The  first  ef 
55  *  BE  *  CF 

these  expressions  was  given  by  Mr. 
Higman  in  the  Senate  House  Problemf 
for  162«3,  and  also  forms  questions  1169 
and  1644  in  the  York  Caurani.  Both 
expressions  are  given  as  ao  exereiee 
on  Transversals  in  vol.  ii.  of  '*  Davies's 
HuttoB.*' 

Gor.  8.  If  through  O,  the  lines  FG, 
HI,  D£  be  drawn  respectively  parallel 
to  AJB,  EC  and  CA,  we  shall  have 


P6  BD   HI 

AB  ■*■  AC  ■*■  BC 


90 


2^»2.  Por^., 


PG 
AB 


Alw^r^- 


BE   BP+BP 
AC  ^  BC  "   BC 
.  PG   Sp   HI 
"  AB  **"  AC  ■*■  BC  " 

HThisproperty  was  given  by  Bfr^  Raw- 
son  of  Manchester  m  his  solution  to 
queetioa  1644  b  the  JRwi  ^)W«»^ 


CP      CE-fEP 

'Ic^^TcT ' 

.    •  HI       CB-fPB 

•^*^'BC BC"- 

2(CE  +  BP+PB)      ^ 
BC ^ 

Cer.  4.  When  the  lines  coincide  as  in 
oor.  2,  and  i(  ako,  AD,  BE,  OF  be  re-> 
apeetiroly  perpendieohur  to  the  sides  ef 
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.  a  2 ;  where  O,  A,  B, 


the  triangle,  we  shall  evidently  have 
AO  BO  CO 
AD  "*"  BE  "^  CF ' 
C  may  be  considered  as  the  inscribed 
and  escribed  centres  of  the  circles  touch* 
ing  the  sides  of  the  triangle  £FD,  and 
in  this  form  the  proposition  answers  to 
question  1 765  in  the  Lady*8  and  Gen- 
tUmarCs  Diary  for  1847,  which  was  pro- 
posed by  Mr.  J.  W.  Elliott,  of  Qreatham. 
Various  other  properties  suggest  them- 
selves, but  the  above  must  suffice. 

Scholium. — The  case  of  the  general 
proposition  when  the  point  O  is  within 
the  triangle,  and  the  points  D,  £,  F  in 
the  sides,  forms  question  6,  page  73,  of 
''  Gaskin*s  Greometrical  Problems,"  and 
though  the  method  of  investifiration 
adopted  by  Mr.Gaskin  is  totally  different 
from  the  preceding,  it  was  by  considering 
this  question  that  the  discussion  of  the 
more  general  proposition  was  suggested. 
The  figures  necessarv  to  illustrate  the 
corollaries  will  be  easily  sketched  by  the 
reader. 


N0T>  ON  THK  APPLICATION  OP  WATER  TO 
DIPPSftENT  KINDS  OP  PUBL.  PKOM  THE 
UNPUBLISHSD  PAPERS  OP  THB  LATS 
BRIO.  OBN.  SIR  SAMUEL  BENTHAM. 

The  important  experiments  lately 
made  by  Sir  Henry  de  la  Beche  on  eoid 
have  surperseded  those  which  had  been 
devised  by  Sir  Samuel  Bentham,  who  had 
eonsiderea  it  also  desirable  to  ascertain 
the  amount  of  heat  afforded  by  other 
kinds  of  fuel,  such  as  wood,  peat,  and 
especially  oil,  either  alone,  or  together 
with  wood  or  peat,  as  those  articles  are  in 
some  places  to  be  procured  at  a  cheap 
rate  where  coal  is  not  to  be  obtained ; 
«nd,  as  a  sequel  to  his  obaervations,  the 
following  memorandum  has  been  found 
amongst  his  papers : 

"  In  re^rd  to  all,  or  most  of  these 
different  kinds  of  fuel,  there  seems  some 
reason  to  believe  that  an  addition  of 
water  may  be  made  to  increase  the  quan- 
tity of  heat  produced  by  their  combus- 
tion. Chemical  analysis  appears  in  some 
respects  to  confirm  the  experience  of 
persons  of  various  classes.  The  practice 
of  throwing  water  on  coals  is  general 
amongst  blacksmiths;  the  wetting  of 
ashes  on  throwing  them  on  to  a  coal  lire 
is  the  usual  practice  of  housewives;  mix* 
ing  green  wood  with  dry,  and  wet  clay 


with  small  coal,  has  been  found  advao- 
tageous  in  horticultural  furnaces.*  Ex- 
perience has  to  my  knowledge  at  Derby, 
and  I  believe  elsewhere,  shown  the  ad- 
vantage of  letting  water  flow  into  the 
ash-pit  under  the  fire-place  of  a  steam- 
engine.  Besides  which,  a  very  intelli- 
gent agent  of  Mr.  Stmtt*s  in  his  gas 
manufactory  at  Derby,  has  proved  dj 
continued  experience,  that  in  burning  for 
fuel  the  kind  of  oil  obtained  from  oo«l 
in  the  production  of  gas,  more  heat  is 
generated  by  the  addition  of  water  than 
would  be  produced  by  the  burning  the 
oil  without  the  water." 

It  seems  proper  to  add  on  this  subject 
that  Mr.  Strutt,  of  Derby,  nearly  twenty 
vears  ago,  at  Sir  Samuel's  request, 
kindly  caused  a  trial  to  be  made  in  a 
common  steam-engine  fire-place  of  the 
effect  of  placing  a  trojagh  of  water  in  the 
ash-pit,  and  that  in  this  way  no  addition 
of  heat  was  perceptible,  but  a  very  de- 
cided advantage  in  preserving  the  fire- 
bars from  rapid  destruction. 

In  correspondence  on  the  subject  it 
appears  that  Mr.  Sylvester  conceived 
that  as  much  heat  would  be  lost  in  de- 
composing water,  as  was  likely  to  be 
gained  by  burning  the  oxygen  and  hydro- 
gen set  at  liberty ;  but  the  subject  ac 
well  worthy  of  accurate  experiment. 


patne's  process  poe  renderino  woon 

PIREPROOP. 

On  Wednesday  last  a  remarkable  ezperi- 
ment  was  exhibited  at  the  Whitehall  Wharf, 
Westminster,  for  the  purpose  of  testing  the 
value  of  Mr.  Charles  Payne's  patent  process 
for  rendering  wood  fireproof;  or,  to  speak 
more  properly,  perhaps,  for  the  purpose  of 
showing  that  Mr.  Payne's  wood-preserriog 
process,  which  is  aheady  weU  known  to  the 
public,  and  has  been  very  extensively  ap- 
pUed,t  is  as  effectual  for  the  preservation  of 
wood  from  destmction  by  fire  as  firom  the 


*  See  Transactloni  of  the  HortleDUazml  SoeiaCj. 

t  Among  the  structures  to  which  It  hu  bMa  ap- 
plied are  the  following: 

House!  of  Parliament. 

British  Museum. 

FitzwiUlam  Museum  (Cambridge.) 

ConservatiTe  Club  House. 

Hungerford  Bridge. 

High  Level  Bridge,  Newcastle. 

Southampton,  East  Anglian,  Brighton,  and 
numerous  other  railways. 


Payne's  process  for  rhki^eriko  wood  fireproof. 
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rmges  of  insecti,  dry-rot,  &q.  Two  n^- 
ntaliire  hansM  bad  been  constructed,  one  of 
ordiniry  deals  well  dried,  and  the  other  of 
deala  prepared  by  Mr.  Payne's  process,  and 
tiie  ground  floor  of  each  filled  with  fire- wood 
and  siiaTkigs.  Both  bodies  of  fuel  were  kin. 
died  at  the  same  time.  The  house  composed 
of  tfie  uproteoted  wood  caught  firerery  soon, 
aid  in  about  half  an  hour  was  completely 
I;  while  the  Pftyneized  house  re- 
standing  nearly  as  perfect  as  ever, 
i  fire  in  it  having  gone  out  of  itself,  and 
left  Qoily  some  slight  marks  of  charring  on 
ths  Inflide  of  the  boards.  The  eiperiment 
was  altogether  most  successful,  and  we 
tiifaik  we  may  say,  with  confidence,  did  not 
leave  a^doobt  on  the  minds  of  any  one  of  a 
great  namber  of  spectators  present  (includ- 
ing several  of  our  most  eminent  engineers  and 
architects,}  that  it  needs  only  the  general 
adoption  of  Mr.  Payne's  process  to  render 
our  dwellings  and  other  structures  henceforth 
indestructible  by  fire. 

Perhaps,  however,  a  still  more  striking 
evidence  of  the  efficiency  of  Mr.  Payne's 
pvoeess  in  this  respeet,  than  that  which  we 
iritnessed  on  the  present  occasion,  is  the 
fbUowing,  which  we  extract  from  a  pamphlet 
of  testimonials  put  into  our  hands : 

*'  Finch  HUl,  Shewington,  near 

*'  Standish,  Lancashire, 
"  13th  March,  1846. 
"Gentlemeo, 

'*  X  am  directed  by  Mr.  Scariabrick  to  inform 
TOO  that  he  had  recently  erected  on  his  property 
here  a  building  for  the  purpose  of  drying  and  sea- 
soning timber,  the  rafters  and  principal  beams  of 
vhieh  building  bad  been  prepared  under  my  super- 
intendence here  by  your  patent  process,  with  a  view 
not  only  to  their  durability,  but  also  for  protection 
againatfixe. 

"A  large  quantity  of  highly  resinous  planks  and 
stavea  had  lately  been  placed  in  this  biiildlng  for 
seasoning,  and  these  by  some  accident  ignited  during 
the  night,  oeeaaioning  an  extenslTC  conflagration, 
aad  homing  with  terrific  fury.  The  Payneised 
ralten  and  beams,  notwithstandiog  the  immense 
heat  to  which  they  were  exposed,  did  not  commu- 
nicate or  extend  the  flame,  which  otherwise  must 
have  destroyed  the  whole  of  this  building,  as  well  as 
othMs  connected  with  it,  and  likewise  machinery  of 
great  value.  Indeed,  I  have  no  hesitation  in  saying 
that  I  am  quite  satisfied  from  what  has  happened 
under  my  own  observation,  '  that  no  house  built 
with  wood  thus  prepared  can  be  burnt  down,  though 
it  might  be  partially  injured/ 
"  I  ^m.  Gentlemen, 

'*  Your  very  obedient  servant, 
"  JOHN  EVERTH, 
"  Svptrinttndent  of  ike  Proprietort^  Workr, 
Mctsri.  Patwb  and  Lonan, 

"Whitehall  Wharf,  London." 


One  of  the  latest  orders  received  by  Mr. 
Payne's  Company,  is  to  prepare  the  wood  for 
a  new  convict  prison  about  to  be  erected  at 
Bermuda,  and  contracted  for  by  Mr.  Peter 
Thompson,  the  well  known  moveable  house 
builder  of  the  Commercial  Road.  The  build- 
ing is  to  be  146  feet  long,  40  broad,  and  will 
consume  about  300  cubic  feet  of  timber. 

The  liquid  employed  by  Mr.  Payne  (by 
preference)  is  sulphuret  of  barium  or  cal- 
cium. We  quote  from  his  specification  the 
following  account  of  his  mode  of  applying 
it: 

"  The  wood,  or  other  vegetable  matter,  is 
put  into  an  air- tight  vessel,  and  the  air  is 
exhausted  therefrom,  by  filling  the  vessel 
with  steam,  and  then  condensing  it  by  in- 
jecting some  of  the  solution  of  the  sulphuret, 
and  at  the  same  time  applying  cold  water  to 
the  exterior  of  the  vesiel.  When  a  partial 
vacuum  has  been  obtained,  the  solution  is 
allowed  to  flow  into  the  vessel  from  the 
reservoir  containing  it,  through  a  pipe  fur- 
nished with  a  stop'cock;  the  stop-cock  is 
then  shut,  and  an  air-pump,  connected  with 
the  vessel,  is  worked  until  as  perfect  a 
vacuum  as  can  possibly  be  obtained  is  pro- 
duced in  the  vessel ;  after  which,  the  stop- 
cock is  opened,  to  allow  the  vessel  to  become 
filled,  or  nearly  filled,  with  the  solution ;  it 
is  then  shut,  and  by  means  of  a  force-pump 
a  further  quantity  of  solution  is  introduced, 
until  the  pressure  on  the  interior  of  the  ves- 
sel amounts  to  from  110  to  140  lbs.  on  the 
square  inch  ;  this  pressure  is  maintained  for 
about  an  hour,  and  then  the  solution  is  drawn 
off.  The  vegetable  matter  is  now  to  be  im- 
pregnated, in  a  similar  manner,  with  an 
acid,  or  a  solution  of  some  substance  or 
substances,  in  water,  which  will  decompose 
the  sulphuret.  If  sulphuret  of  barium  or 
of  calcium  has  been  employed,  any  solution 
or  substance  may  be  used  that  will  unite 
with  the  barium  or  calcium,  so  that  the  sul- 
phur may  be  set  free ;  but  the  patentee  pre- 
fers a  solution  of  sulphate  of  iron ;  and  if 
the  solution  of  sulphuret  of  barium  or  cal- 
cium has  been  prepared,  of  the  strength 
above  mentioned,  the  solution  of  sulphate  of 
iron  should  contain  one  pound  six  ounces  of 
the  sulphate  in  each  gallon. 

*'  la  some  cases  the  vegetable  matter  is 
dried  after  being  impregnated  with  the  first 
solution,  and  before  it  is  subjected  to  the 
action  of  the  second  ;  particularly  when  the 
vegetable  matter  is  required  to  be  impreg- 
nated with  as  large  a  quantity  of  solid  mat- 
ter as  possible." 


148 


SBOXirr  AMXBIOAM  PAmm* 

(Selected  ftem  the  FrmMm  /ounuil  fbr  Itute.) 


IifrROYVMxKt  IM  Whbbls  for  Rail- 
road Cars.    Oodleve  K.  Kane. 

CfatM.— **  What  I  elaim  u  my  iiiTcatioiit 
if  makiiig  tha  ipokM  which  miita  th«  hnb 
and  rim  of  railroad  W-wheds,  each  of  a 
plate,  one  poition  of  which  ia  parallel  with 
the  axis  of  the  hub,  and  extending  from  the 
hub  to  tiie  rim,  and  the  other  connected 
with  tlie  rim,  in  a  line  diagonal  with  the 
plane  of  the  wheel,  and  extending  from  the 
rim  to  the  hub,  the  first  gradually  diminiih- 
ing  in  width  from  the  hub  to  the  rim,  and 
the  other  gradually  diminishing  from  the  rim 
to  the  hub,  tRbetantially  in  the  manner  and 
for  the  pupoee  described." 

Improtrmrmt  in  Cuttimo  Corks. — 
PAilip  O,  TVsMT. 

The  patentee  says,—"  Tbe  nature  of  my 
iBTSQtion  consists  in  cutting  corks  in  the 
form  of  a  ftustrum  of  a  cone,  or  cylinder, 
from  a  sheet  of  cork  (fed  by  huid  or  machi- 
nery) by  means  of  a  cutter  fastened  to  the 
periphery  of  a  hollow  mandrel  hairing  a  com- 
pound longitudinal  and  rotary  motion  around 
a  centre  or  axis  of  a  cylindrical  sliding  holder, 
inserted  into  a  corresponding  aperture  in 
the  mandrel,  and  bearing  iipon  the  sheet  of 
cork,  in  which  hoUow  mandrel  is  placed  a 
q»iral  spring,  bearing  against  the  upper  end 
of  the  holder,  the  lower  end  of  the  holder 
guiding  the  cutter  at  the  required  angle  to 
gife  the  required  taper  to  the  cork." 

CVatm.-— **  What  I  claim  as  my  iuTcntion, 
and  desire  to  secure  by  letters  patent,  is  the 
before-described  mode  of  cutting  corks,  by 
means  of  the  aforesaid  combination  of  the 
hoUow  mandrel,  eliding  holder,  centerer, 
and  guide— with  the  cutter  for  cutting  the 
oork  to  the  required  shape  —  said  cutter 
having  a  simultaneous,  longitudinal,  and 
rsTolving  motion,  produced  by  the  means 
described,  or  other  more  suitable  means, 
operating  substantiaUy  in  the  manner  set 
forth." 

IlfPROTRmMT    IK    COKBIMa    WoOL. — 

C  0.  StargmU. 

We  extract  the  following  frt>m  the  sped- 
fioationt — *'The  nature  of  my  inyention 
consists  in  attaching  the  comb  teeth  to  a 
series  of  plates  that  are  caused  to  slide 
along  in  front  of  the  cylinder  of  cards,  and  a 
pair  of  rollers  for  the  fibres  to  be  acted 
upon,  and  stripped  from  the  teeth,  and  then 
are  shifted  in  a  parallel  position  to  slide 
back  to  the  end  from  whence  they  first 
started,  and  there  shifted  back  to  pass  along 
as  at  first;  a  hollow  box  through  which 
steam  or  heated  air  circulates,  being  placed 
between  the  comb  teeth  and  the  cylinder  of 
cards,  and  a  littb  beiow  the  pointa  of  the 


comb  teeth,  for  the  purpose  of  keeping  tlie 
fibres  at  the  required  temperstnre  whOs 
under  operation  In  th«  SMChia*.'* 

IlfPROTBinilfT      IN      tUAK      TA&tAS. 

Henry  H,  Orame, 

The  patentee  says,  <*  The  nature  of  my 
iuTention  consists  in  the  introduction  of  la- 
dependent  tsItus  in  the  ordinary  '  stens 
chest  for  sliding  inlTcs,'  with  mssas  ef 
connecting  or  rfiM^wniuyriny  them  to  As 
slide  yal?e,  operating,  when  connected,  in 
such  a  way  as  to  prevent  any  fbrther  in^resi 
of  steam  within  liMcylindsraflsr  the  listen 
has  passed  through  a  sartaiii  part  sf  Ml 
stroke,  and  when  disconnected,  allowios  the 
steam  to  work  through  the  whole  stroke  of  * 
the  piston." 

iMPROTBifBKT  m  rmm  ExpAirsioir 
Jourr  roR  SrsAM-Rireiinis*  Mmrp  K 
JXtnham. 

C7alm.— '"What  I  daim  as  myinrention 
is  the  application  of  a  plate  of  fietible 
metal  bi  a  steam  pipe  between  t#o  fisnekei 
of  different  diameters,  the  yMding  ef  wltok 
plate  shall  give  sufficient  room  for  the  ex- 
pansion of  the  pipe,  thereby  aToiding  the 
necessity  of  using  stuffing  boxes,  or  the 
ordinary  copper  hemlsphsflcai  ring  jAiit  for 
side  pipes  of  steam-engines." 

ImprOYBMENT     IK     AUGBRS.        Aff^ 

Newton,  L.  B,  Smithy  and  S.  SarferL 

Ctaim.-^**  What  we  claim  ss  our  improTft- 
ment  and  Invention,  is  the  making  or  odd* 
structing  double  or  single  twist  augcnrs,  with 
a  gradually  increasing  length  of  twist,  sod 
consequent  gradual  enlargement  of  earity, 
from  the  lower  or  cutting  end  to  the  other  | 

extremity  of  the  twist." 

ImPRDTBMBNT  IK  SrsAlt   l&KalKBS.'— 

Oharlee  Gmhani, 

The  patentee  says,—'*  The  ilSture  of  my 
iuTention  consists  in  combining  s  rotary 
engine  with  an  annular  furnace,  the  rsfolT* 
Ing  rim  of  the  engine  being  heated,  se  thrt 
iriien  water  Is  forced  into  It,  it  shall  be 
flashed  into  steam,  which  passes  loanA 
through  the  cylinder,  and  thence  issoss 
through  an  orifice  on  one  side  at  a  tuopaA 
to  the  whed." 


WBBKLT  LIST  OP  KBW  BK0LI8B  PATBI"** 

James  Robertson,  of  Great  Howard-Btreelt  Utrer- 
pool,  cooper,  for  Improvementa  in  the  manufac«" 
ofcaika  and  other  wooden  veisels,  and  in  n^f/" 
nery  for  cutting  wood  for  thoie  pvar^otM.  i»V 
29;  tizmonthi.  ^    .  , 

George  Walter  Pratt,  ef  the  City  of  B«*«SSl 
Bute  of  New  York,  in  the  United  State»  o' ^ 
rica,  gentleman,  for  improvementa  in  the  m*a«"^ 
tuie  of  printing  ink.    July  S9:  aix  moatha. 

Richard  Abbey,  of  Blough,  Buckingbsm,  biewff* 


149 
wiiKLT  uav  €9  irtrw  snou«b  PAnmrSi 

tnr  linpiOTaueiiti  in  pntonrlng  ftnnentcd  and  conatniction  of  tin  drums  or  rollen  used  in  the 
other  Uqnidi  andnaMBn  in  Teaaeit.  July  29;  six  machinery  for  drawing,  ipinnlng,  doubling,  twlst- 
""^"'"  ing,  and  throwing  cotton,  wool,  silk,- flax,  and 

other  fibrous  substances.  "^  July  29;  six  montht. 


Bdwait  Grfbben  Wilson,  of  Bury,  Lancashire^ 
tin-plate  worker,  for  certain  improvements  in  the 


WttXLT  List  Ot  DltlONS  FOA  AKTICLBl  OV  VTILITT   IkBOf STXklD. 
B«t»of   No.  in 
Bflgtstn-theRe- 

tisB.      glster.     Proprietors' Names,  Addresses.  SuhJects  of  Designs. 

Ju^  26      1A18      James  Hirst  Whitehead  Ilkley,  near  Leeds ^..........  Stove-back. 

»      1519     John  PhlUina ,....  Warwick-street,  Belgrare-sq....  Syphon  trap. 

19      lS2d     John  JoMph  Hussey  ...  Hertford-street,  Fiuroy-squaie, 

earpenter  .........^ ...«  BiHtablomcatscrsen. 

M^  1      1^21      Bitauel  Waid  Lowther  Arcade,  Strand  .........  Spring  eUp  for  eandlestioks. 

l<iM  /'•hn  Rock  Day  .^ Birmingham  \  n«u„^.«^,„. 

-      ^^   land  Job  Clark Willenfcll J  ^^  •^  «»*Wn«- 

„      1523     George  Harborow  .......  Holbora-bars **........ »«..  A  pair  of  bracea.  " 

2      1524     John  Smith  .m...«. ^  Bradford  ^ Corn-mill  cylinder  brush. 

s      1595   /William  P.  Stanley Peterborough \  »i«w«^»  fc*..*.!™- .«*«.-#«o 

'      "^   WjohnMedwonh....Crown-streit,  WalWorth-road)  «nners' Steaming  apparttis. 


TO    ARCHItbCTS,   BUILDERS,  &c. 
Copper-'Wlre   Cord. 

P  8.  NEWALL  fr  CO.'k  PATENT  IMPROVED  COPPER-WIRE  CORD  ftnr  WINDOW  SASH  LINES, 
*  Hot-houses,  Lightning  Conductors,  Hanging  Pictures,  Clock  Cord,  and  various  other  purposes  for 
wlileh  l&empen  rope  has  hitherto  been  used.  This  new  and  valuable  Patent  is  fast  superseding  the  use 
ef  the  liempea  eord,  and  Is  strongly  recommended  to  all  Builders  and  other  parties  conheeted  with  the 
abbve.  The  Wire  Cord  may  be  had  wholesale,  and  specimens  been  at  the  Office  of  the  Patentees,  No.  1(^ 
EsQchlutb-stxeet,  W.  T.  ALLEN,  Agent;  or  reUti  of  G.  and  J.  DEANE,  46,  tUng  William-street,  and 
iL  PARKS,  140,  Fleet-street ;  also  of  all  respectable  Ironmongers. 
-    '  .^       --..-■  • 

GUTTA  tq&RCHA  COMPANT'S  WOKKS^ 

Wharf  road,  city  road. 

London,  M  April,  1848. 

NlftB  OUTTA  PERCH  A  COMPANY  have  greatpleasnre  In  statlngthat  the  steadily  increasing  demand 
-">  for  the  Patsii*  GvnA  PxmcBA  Dniviiro  Bahds  Justifies  the  utmost  confidence  that  they  are  fliUy 
a^wroveo. 

ThMr  tfiltMiility  and  sttength-iiennanent  contractility  and  uniformity  of  substance — their  non-suscep- 
tftUity  «r  Injury  from  eontaet  with  OUs,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  whiioh  the 
single  Joint  required  cin  be  made  in  Bands  of  any  length—render  them  superior  for  almost  all  working 
pofpoeea,  and  decidedly  eeonomical. 

GoLdaass,  Ttritira  ofallsiies,  Bovons,  Cathitxrs,Stxtbbbcofxs,  and  other  Surgical  Instruments  i 
lletrLDiiftfs  von  Picrvmx  Fxamxb  and  other  decorative  purposes;  Whips,  Tboros;  Tbhxis,  Gout,  and 
Cmiczms  Baku,  fte.,  hi  great  variety. 

Patent  Outta  Perclia  Shoe  Soles. 

The  appUcabllity  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlslkctorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
fteknewledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
aa  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
■rtil  quite  worn  through. 

Boot  and  Shoe  Solea  for  Summer  Wear. 

The  Ihet  of  the  total  impervlousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
fhem,  to  escape  the  sufiering  which  theproverbial  uncertainty  of  our  climate,  nvxv  tir  Summxa,  so  ofben 
inflicts  upon  the  Incautious,  and  this  effect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
vcaier  a  degree  of  ease  and  eomfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ai  the  tame  time,  the  remarkabU  non-conducting  propertiet  of  Outta  Percha  afford  a  1ko»t  valuable  pro- 
teeHon  to  Ihoee  who  are  subjected  to  iUfering  or  inconvenience  bjf  walking  upon  heated  pavemente. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  aa  compared  with  Leather,  has  long  since  been 
decided  tn  iavotit  of  the  former;  and  no  tnatence  of  faUore  lias  yet  come  to  the  kttomr- 
IMce  of  the  Ootttpe&r  wldA  may  not  be  aaeribed  to  a  necleet  of  tbeSr  printed 
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Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 
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WALKER'S  HYDRAULIC  ENGINE. 
Fig.  1. 
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Walker's  patbnt 
Wx  recently  liiade  fayoarable  mentioti 
(No.  1301,  p.  53)  of  a  new  hydraulic 
CDgine  of  extraordinary  jwwer  wLich 
we  had  seen  at  work  on  the  pre- 
mises of  Mr.  Walker,  the  inventor,  a^d 
which  has  been  constructed  by  him  for 
the  drainage  of  some  marsh  lands  in 
Norfolk.  We  now  extract  from  Mr. 
Walker's  specification  the  following  com- 
plete description  of  the  engine: 

Fig.  1  IB  a  firont  elevation  of  the  enghie  s 
fig.  2  is  a  side  elevation ;  Fig.  3,  a  secSimal 
side  elevation  on  the  line  e,  /,  of  fig.  1,  A 
A  is  a  foundation  of  strong  planks,  sup- 
porting a  quadrangular  cast-irou  well,  B  B, 
which  is  sunk  into  the  ground  to  such  a 
depth  as  may  be  necessary-  for  the  purpose 
required.  The  well,  B  B,  has  three  open- 
ings, c  e  e,  one  in  fh>Dt,  and  one  on  each 
side,  fitted  with  sluice  doors  hinged  on  their 
upper  edges  at  <^  <^,  one  or  more  of  which 
can  be  opened  or  closed  at  pleasure.  On 
the  upper  fiange  of  the  well,  B  B,  rests  a 
strong  frame  of  timber,  £  E,  from  which 
stays,  e'  e',  pais  down  to  the  foundation 
timbers  and  give  stability  to  the  superstruc- 
ture. Upon  the  frame,  E  £,  are  erected 
cast-iron  framed  standards,  F  F,  secured  to 
the  well,  B  B,  by  nuts  and  bolts  passing 
through  the  frame,  E  E.  The  standards, 
F  F,  are  in  two  heights,  and  upon  a  fiooring 
at  ff  g,  there  are  two  steam  cylinders,  H  H, 
with  pistons,  each  of  which  is  connected  by 
two  piston-rods,  A  A,  to  its  respective  cross- 
head  I.  From  a  bolt  in  the  centre  of  the 
cross-head,  I,  which  works  in  guides  in  the 
side  framing  of  the  standards  (not  shown 
in  the  figures)  a  connecting-rod,  J,  passes 
up  to  a  crank  on  the  outer  end  of  the  shaft, 
K,  which  shaft  carries  a  fiy-wfaeel,  L.  From 
the  outer  ends  of  the  cross-head  I,  two  con- 
necting-rods, M  M,  pass  down  to  a  large 
cross-head,  N  N,  beneath  the  steam  cylin- 
ders ;  from  this  cross  head  two  other  rods, 
ft  n,  pass  down,  and  are  bolted  to  a  crudform 
platform,  o  o.  Upon  the  platfbrm,  o  o,  are 
bolted  four  upright  iron  rods,  ppp  Pt  the 
upper  extremities  of  which  support  a  valved 
piston,  P,  hereinafter  more  fuUy  explained. 
Immediately  beneath  the  steam  cylinders, 
and  supported  by  their  upper  flanges,  upon 
the  frame,  E  £,  are  two  water  cylinders, 
Q  Q,  open  at  the  bottom,  /md  having  at  top 
a  valve,  opening  upward.  This  valve  is 
similar  in  its  construction  to  those  in  the 
pistons  afterwards  described.  Upon  the 
upper  flanges  of  the  water  cylinders,  Q, 
is  bolted  a  valve-box  R,  communicating  by 
an  exit-main  «,  with  what  I  term  a  dividing 
box,  S,  furnished  like  the  well  B,  before 
described  with  doors  on  each  side,  and  in 
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front  capable  of  being  opened  and  efosed  at 
pleasure.  On  the  top  of  the  valve  box  are 
ccrvering  plates,  r  r,  tiie  removal  of  which 
gives  aCceSs  to  the  cylinder  valves.  Steam 
from  a  boiler  is  admitted  through  the  in- 
duction-pipe ^  to  a  slide-valve  T,  placed 
beneath  and  between  the  steam  cylinders,  by 
means  of  which  the  steam  is  admitted  slter- 
,  nately  to  the  bottom  of  each.  The  slide- 
valve,  T,  is  worked  by  an  eccentric  V,  on 
the  crank-shaft  K,  through  the  mf^^nm  of 
the  rod  e.  The  steam  cylinders,  Q,  are 
fitted  with  cones  through  which  the  piston- 
rods,  A,  work ;  the  hot  air  passing  ftom  the 
upper  part  of  one  to  the  other  throu^  tiw 
air-tube,  10,  as  the  pistons  alternately  rise 
and  fall.  After  leaving  the  cylinders  tiie 
waste  steam  passes  from  the  slide-valve,  T, 
along  the  oiuction-pipe,  ir,  through  the 
water-box,  Z,  whence  it  passes  into  the 
pipe,  2*,  which  may  be  led  into  a  chimney 
or  other  convenient  outlet.  The  cold  water 
raised  by  the  pump,  M,  fiows  into  the  upper 
part  of  the  water-box,  Z,  and  into  the  tubes 
which  descend  nearly  to  the  bottom  thereof 
where  it  becomes  heated  (by  the  spent  steam 
passing  through  the  box,)  nearly,  or  quite 
to  the  boiling  point,  in  which  state  it  ia 
forced  into  the  boiler  by  the  feed-pump,  o^. 
^  Figures  4  and  5  are  enlarged  representa- 
tions of  the  piston  and  valves ;  fig.  4  being 
a  plan,  and  fig.  5  a  sectional  elevation  there- 
of. This  valve  consists  of  a  number  of  cast 
iron  bars  forming  a  sort  of  grating  strength- 
ened on  the  underside  with  cross  bars,  and 
having  bosses  to  receive  the  screwed  ends  of 
the  supporting-rods,  p  p.  The  upper  sur- 
faces of  the  bars  are  ranged  in  pairs  on  two 
alternate  levels,  the  edges  of  the  openings 
bemg  formed  into  circular  seatings,  in  which 
are  laid  lengths  of  iron  tubing  plugged  with 
wood,  which  dose  the  openings  between  the 
bars  and  form  a  water-t^ht  joint  in  a  down- 
ward direction,  but  open  freely  upward.  To 
keep  the  lengths  of  tubes  in  their  placet 
eadways,  a  deep  wrought-iron  band,  or  ring, 
e*  «*,  is  shrunk  round  the  valve,  while  two 
bridges,//,  retain  the  tubes  vertically,  and 
limit  their  range  of  action.  The  bars  be- 
tween the  openings  are  wedge-shaped  on 
their  under  surfaces,  so  as  to  offier  the 
smallest  possible  resistance  to  the  ascending 
column  of  water.  The  wrought-iron  band, 
e*,  of  the  piston  valve  is  turned  true  on  ita 
external  surface,  so  as  to  move  freely  up 
and  down  on  the  cylinders,  but  does  not  re- 
quire any  packing. 

I  will  now  endeavour  briefiy  to  describe 
the  mode  of  operation.  The  steam  in  a  boiler 
being  at  a  pressure  of  twenty-five  pounds,  or 
thereabouts  upon  the  square  inch,  is  ad- 
mitted to  the  sUde-valve,  T,  through  whiA 
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it  pastes  into  one  of  the  steam  cylinders 
beneath  the  piston  that  happens  to  be  in 
the  position  for  making  the  upward  stroke. 
The  pressure  of  the  steam  raises  the  piston 
which,  by  means  of  the  piston-rods,  h  h, 
cross  heads,  I  and  N,  and  connecting-rods, 
M  M  and  n  n,  already  described,  lifts  the 
yalved  piston,  P,  and  expels  any  air  or 
water  that  may  be  above  it,  through  the 
▼aive  at  the  top  of  the  cylinder,  Q.  The 
opposite  steam  and  water  pistons  at  the 
same  time  descend  by  yirtne  of  their  con- 
nection with  ttie  crank-shaft,  k;  the  nr,  or 
steam,  beneath  the  steam  piston,  escaping 
through  the  eduction  port  to  the  waste- 
steam  pipe.  On  completing  the  stroke,  the 
moTcment  of  the  slide  yalve  reyerses  the 
ports  and  admits  the  steam  into  the  other 
cylinder,  the  piston  of  which  is  in  like 
manner  raised,  and  the  water  that  is  now 
aboye  the  second  piston,  P,  is  thrown 
forcibly  upward  through  the  yalye  at  the 
top  of  the  cylinder,  and  passes  off  by  the 
exit-main,  «,  to  the  dividing-box,  S  ;  by  this 
movement  an  ascending  current  of  water  is 
generated  in  the  cylinder,  and  when  the 
motion  of  the  piston  P  is  reversed,  and  it 
begins  to  descend,  its  valves  open,  and  the 
upper  current  of  water,  generated  as  before 
described,  passes  through  the  valve  until 
the  piston  P  has  traversed^  a  greater  or 
smaller  portion  of  its  downward  stroke, 
according  to  the  momentum  acquired  by  the 
water  which  will  be  in  proportion  to  tbe 
velocity  with  which  the  piston  travels. 

When  the  engine  is  employed  for  draining 
land,  one  or  more  of  the  sluice  doors,  e, 
are  opened,  communicating  with  the  drains 
from  which  the  water  is  to  be  taken.  The 
side  doors  of  the  dividing-box,  S,  are  closed, 
and  the  front  are  opened  communicatiDg 
with  the  channel  by  which  the  water  is  to 
be  got  rid  of.  On  the  contrary,  if  water  is 
to  be  raised  from  a  river  or  other  external 
source,  and  thrown  into  the  ditches  for  irri- 
gation or  other  purposes,  the  sluice -door,  c, 
of  the  well,  B,  communicating  with  the 
river  is  opened,  and  those  communicating 
with  the  drains  shut.  The  front  sluice  of  the 
dividing-box,  S,  is  also  shut,  and  the  side 
ones  leading  to  the  drains  or  ditches  opened. 
By  thus  regulating  the  sluices  the  engine 
can  be  employed  to  lift  water  out  from  or 
into  the  land  at  pleasure.  In  erecting  this 
machine,  it  is  to  be  observed,  that  the  lower 
orifice  of  the  water- cylinder,  Q,  should  not 
be  higher  than  the  lowest  part  of  the  drain 
from  which  the  water  is  to  be  taken,  as  tbe 
machine  ceases  to  raise  the  water  when  it 
falls  below  the  bottom  of  the  cylinder. 

Pneumatic  machines  for  forcing  air,  for 
blowing  furnaces,  or  any  other  purpose  where 
a  blait  of  air  is  required,  may  be  constructed 


in  the  same  manner,  as  die  hydraulic  ma- 
chine before  described  ;  only  that  in  pneu- 
matic machines  the  cast-iron  well,  B,  and 
the  dividing- box,  S,  are  unnecessary;  the 
former  being  replaced  by  a  suitable  frame- 
work of  wood,  masonry  or  metal,  and  the 
exit  main  carried  direct  from  the  valve-box, 
R,  to  the  place  where  the  blast  is  required. 
For  pneumatic  machines,  I  also  prefer  to 
construct  the  valves  with  tubes  of  gutts 
percha,  or  other  elastic  material,  enclosing 
metal  rods  or  tubes  to  give  the  necessary 
weight  and  strength  thereto,  in  lieu  of  the 
plugged  iron  tabcB  before  dmcribed. 

Fig.  3. 


Pneumatic  machines  for  exhausting  aifi 
may  also  be  constructed  oq  the  same  prin- 
ciple, in  which  case  the  cylinders,  Q,  and 
valve-box,  R,  are  inverted,  the  open  end  of 
the  cylinders  being  placed  upwards.  The 
valve  opening  upward  is  placed  at  the  bof- 
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torn  of  fhe  eylinder,  and  that  which  wai  the 
exit  Bain  of  the  forcing  machine,  now  be- 
oomea  the  loetion  or  exhanit  pipe.  The 
ooonecting-rods,  n  n,  from  the  crois-head, 
Ny  pan  down  withinside  the  cylinders,  Q, 
and  are  attached  directly  to  the  upper  part 
of  the  piiton,  P.  In  working  hydraulic 
macbinea  for  railing  water,  I  haTe  found 
aerenty  rerolutiona  of  the  crank-shaft  per 
minute  to  be  an  advantageous  speed,  but  in 
pneumatic  machines  for  forcing  or  exhaust- 
ing air,  I  prefer  a  greater  speed,  say  from 
one  hundred  to  one  hundred  and  fifty  revo- 
lutions per  minute.  For  working  hydraulic 
or  pneumatic  machines  where  a  steam  en- 
gine 18  not  employed,  I  use  a  winch  for  the 
application  of  manual  power,  or  a  vertical 
ahaft  to  be  turned  by  cattle,  connecting  the 
same  by  suitable  geauing  (as  is  well  under- 
stood by  engineers,)  with  a  crank  from 
which  a  oonnecting  rod  descends  to  the 
eroaa-head,  N,  which  works  the  piston  in 
the  manner  before  described. 

We  intended  to  have  added  to  this 
description  a  statement  of  some  of  the  ac- 
tual performances  of  this  engine,  and  to 
have  deduced  therefrom  an  argument  for 
its  peculiar  applicability  to  purposes  of 
drainage  and  irrigation ;  but  we  find 
this  part  of  our  task  so  well  done  to  our 
hands,  in  the  following  able  letter  from  a 
correspondent,  that  we  need  but  insert  it 


as  it  has  reached  us ;  remarking  only, 
that  while  the  letter  itself  sufficiently 
attests  the  intelligence  and  experience 
of  the  writer,  we  have  every  reason  to 
confide  implicitly  in  his  disinterestedness 
and  impartiality. 

Sir, — As  a  person  who  has  been  for 
many  years  engaged  in  the  drainage  and 
irrigation  of  lands  in  both  Indies,  per- 
haps you  will  allow  me  space  in  your 
highly  esteemed  Magazine,  in  order  that 
I  may  exm^  my  opinion  as  to  the 
merits  of  Walker^s  Hydraulic  Engine^ 
or  Patent  Elevator,  to  which  I  would 
wish,  very  particularly,  to  draw  attention. 

I  consider  it  very  essential  that  the 
present  machine  should  not  be  con- 
founded with  that  which  Mr.  Walker 
brought  before  the  public  some  few  years 
ago  ;*  as  the  man j  modifications  and  im- 
provements recently  effected  constitute 
It  an  entirely  different  affair.  As  it  now 
stands,  it  is  simply  a  lifiing-pump  ex- 
tremely similar  in  outline  to  tne  ancient 
lifting-pump  used  in  France  (during  the 
reign  of  Henry  IV.,)  by  Lintlaer,  at 
Pont  Neuf,  to  supply  the  Louvre  with 
water  from  the  river  Seine ;  and  subse- 
quently by  the  Dutch  engineer,  Ranne- 
quin,  in  1682,  in  Uie  celebrated  water- 
works at  Marli,  near  Paris ;  but  its  very 
simplicity,  combined  with  the  sound 
principles  on  which  the  valves  are  con- 
structed, and  the  economical  method  of 
applying  the  power  of  the  steam-engine, 
together,  renaer  it  the  most  perfect  hy- 
draulic machine  ever  invented. 

The  steam-engine  itself  is  exceedingly 
simple,  and  judiciously  planned ;  work- 
ing each  time  I  have  seen  it  at  a  pressure 
of  18  lbs.  to  the  square  inch.  The  steam 
boiler  is  about  12  feet  long,  with  a  tube 
in  the  centre ;  and  with  this  small  boiler 
the  engine  now  erected  at  Mr.  Walker*s 
factory  (Oliver's- yard,  City-road,)  may 
any  day  be  seen  delivering  about  7000 
gallons  a  minute  4\  feet  high ;  to  which 
height  it  is  restrict^  by  its  local  position. 
This  engine  is  intended  for  the  drainage 
of  an  estate  of  500  acres  in  Norfolk ; 
and,  when  it  leaves  the  factory,  will  have 
two  steam  boilers  (of  about  15  feet  by  S^ 
each),  capable  of  working  the  engine, 
(at  a  pressure  of  35  lbs.  to  the  inch),  so 
as  to  discharge  6000  gallons  of  water  a 
minute,  or  4,320,000  gallons  a  day  ten 
feet  high  ! 

The  cost  of  this  hydraulic  machine 

*  See  Mich.  Mag.,  vol.  xxzvi.,  p.  209. 
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cntbedy  opmplete,  }a  onlj  about  6001.  or 
^0/.;  wbilst  its  working  expenses  mi^ 
be  eetiouued  at  12s.  6d.  a  day  of  twelve 
boors,  including  ooal  and  attendance! 
For  tbis  sum  tbe  agriculturist  may 
drain  bis  land  of  4,320,000  gallons  of 
water,  which  is  very  nearly  equivalent 
to  a  fan  of  rain  of  oik  inch  to  the  square 
foot  over  200  acrfs  of  land;  or  he  may 
in  dry  seasons  give  to  his  land  that' 
amount  of  water  as  irrigation. 

fhiw  many  times  do  we   hear  the 
ftrmer^   of  Enkl^pd   aqd    the   sugar- 
planters  oF'tbe  Indies' (especially  the  lat- 
ter.) calling  out  anxiously  and  despond- 
injg^y  for  a  shower  of  rain  to  save  their 
crops  from  partial  or  entire  destruction  I 
And  bpw  frequently  do  we  hear  them 
exclaim  on  the  occurrence  of  a  season- 
able shower,'^  Ah » this  fine  rain  is  worth 
lOOOf  to  my  prppertyT    We  have  all 
beard*  (his  exclaihation,  and  linow  fdtl 
well  how  strictly  true  it  is.    Must  we 
not  rejoice  then,  when  we  know  that 
such  a  machine  as  Mr.  Walker's  will 
afford  our  agriculturists  of  this  country 
and  the  colonies  sufficient  water  fqr  the 
irrigation  of  200  acres  for  128. 6d.,  when 
the' elevation  is  not  above  10  feet,  or  a 
trifle  more  when  the  height  is  greater  1 
Those  requiring  a  lift  of  SO'qr  40  feet 
can  be  accommodated  just  as  readily  as 
those  who  want  only  10  feet ;  the  differ- 
ence being  not  more  than  100/.  to  150/. 
in  the  first  cost  of  the  engine,  and  a  pro- 
portionate quantity  of   fuel.    In    net, 
these  engines  can  be  made  to  discharge 
20,000,  or  even  50,000  gallons  of  water 
a  minute,  merely  by  enlarging  the  cylin- 
ders and  increasing  the  extent  of  the 
steani  power.    They  afibrd  the  agricul- 
turist the  means  of  drainage  and  Irrin- 
tion  immeasurably  beyond  any  other  de- 
scription pf  hydraulic  machine,  whether 
pump  or  otherwise ;  whilst,  at  the  same 
time,  the  benefit  derivable  from  their 
use  is   not   confined  to   agriculturists 
alone,  but  extends  to  all  cases  wherein 
pumps  are  now  used.  ■ 

'^n^  greatlv  interested  in  these  mat- 
ters, partTcularfy  {n  relation  to  ajnicul- 
tiire,  I  was  invited  by  Mr.  Walker  to 
insp^t  his  engine,  and  witness  its  per- 
formance, whien  I  have  done  twice ;  and 
after  the  most  careful  investigation  of  its 
principles,  and  ii  strict  observance  of  its 
work,  I  feel  so  entirely  convinced  of  its 
great  value,  that  I  cannot  but  recom- 
mend it  most  heartily  to  every  one  whose 
bttsinesi  Is  in  any  >raj  ooniiected  with 


hydraulics ;  and  I  sf y  to  all  radi,  lose 
no  time  in  seeing  for  yourselves  tliia 
most  valuable  invention. 

I  remain,  Sir,  yours,  &e., 

W. 

July  S5, 1848. 


OK  THS  IIBANS  OF  FASTSNIKft  T06KTHXB. 
THB  COMPONENT  PAXTB  OF  YSSSBLS  FOR 
NAYIOATION.  BY  TBB  LATB  BBlO.-OBir. 
SIR.  8AMUXL  BBNTHAM,  K.  S.  G. 

[The  last  work  on  which  the  late  Sir 
Samuel  Bentham  was  engaged,  was  his 
second  naval  essay — ^its  subject  the  ttruc" 
tare  of  vessek  for  navigation ;  that  part 
of  it  relatinff  to  fastenings,  although  far 
from  what  ne  would  have  considered 
complete,  has  appeared  to  contain  so 
much  useful  matter  as  to  have  induced 
thepresent  publication. 

To  this  paper  is  added  an  enumeratioa 
of  some  new  tools  for  shipifprk  whieli 
he  had  contrived,  but  had  not  brought 
into  actual  use ;  and  of  which,  unfortu- 
nately, no  description  has  been  found. 

As  Sir  Samuel  was  the  first  to  intro* 
duce  a  consideration  of  the  principles  of 
mechanics  in  the  combination  of  the 
parts  of  the  vessel  itself,*  so  he  also  was 
tbe  first  to  apply  to  shipwork  some  of 
the  best  fiutenings  long  ago  commonly 
used  by  engineers,  carpenters,  and  othc^ 
workers  in  wood  or  metal,  and  further 
to  in  vent  other  fastenings  more  appropri- 
ate than  any  already  in  use.  His  scfientifif^ 
acquirements,  especially  in  mathematie^' 
and  the  principles  of  mechanics,  togetbpf 
with  his  practical  knowledge  of  ship- 
building obtained  in  the  Koyal  Ppcx- 
yards  at  home,  on  board  sbipi  a|)d  p 
action  at  sea,  and  by  investigationa  w 
many  foreign  countries,  rendered  hiui 
particularly  competent  on  the  subject  >)i 
naval  architecture.  His  iroprovensent^ 
and  suggestions  in  this  branen  of  science 
— ^like  those  of  many  a  great  man  id 
every  branch  of  Science— have  been 
slow  of  being  duly  appreciated  and 
adopted ;  they  are  now,  hqwever,  tnosf 
of  mem  cominff  into  g(eneral  use',  wit3| 
the  exception  Si  several  fastenings  *ftr 
shipwork.  It  is  hoped  that  this  paper 
may  lead  to  the  speedy  adoption  of  thtae 
also ;  and  further,  that  by  the  exposition 
it  contains  of  the  reasons  on  whibh  pre- 
ference for  this  or  that  fastening  resUi; 
it  may  excite  in  naval  architects  at^ 
tention  to  the  principlea  on  which  the 

•  See  irM*.Jray.»voLx]iU.,^isr. 
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cOotoy  of  listeningB  is  grounded,  md 
thiu  Ind  to  ^6  inYentioii  of  others  etill 
inore  effident.] 

The  fitness  of  the  mode  of  oonstrue- 
tioQ  of  «  vessel  for  navigation,  in  as  far 
as  it  depends  on  the  mode  of  fasteninff 
together  the  component  parts  of  it,  wiu 
of  eourse  varyaooording  to  the  materials 
of  which  the  fastening  is  composed,  as 
veil  as  of  thq80  of  the  pieces  to  be  com- 
bined.  The  various  modes  of  fastening 
in  we  bj  workers  in  wood  and  metaC 
other  than  ahipbnildersa  are  nsuaUy  well 
ehosen  eooording  to  the  n^re  of  the 
oaae;  but  this  cannot  be  said  in  regard 
to  the  means  pf  fiutening  together  the 
eompoaent  parts  of  a  navigable  vessel, 
and  the  winenoe  which  Ute  mode  of 
Histooiikg  necessarily  has  on  the  strength 
and  eonseqnent  durability  of  the  vessel, 
appears  to  be  much  greater  than  has 
mnieirtD  been  conceived. 

Throughout  the  whole  structure  of  a 
ship,  the  strains  tending  to  di^oint  the 
parts  are  either  0  make  one  part  slide 
over  another  or  to  force  two  parts 
asunder ;  as  also  sometimes  to  produce 
both  these  effects  simultaneously,  and  in 
dilfere&t  proportions  one  to  the  other. 
▲itluNigh  these  effects  may  at  any  one 
time  be  produced  but  in  a  small  d4pree, 
jet  the  frequent  repetition  of  them  is 
mod  gradually  to  destroy  the  structure 
altogemer. 

Toe  modes  in  general  use  for  fastening 
parte  together  are  by  mesas  of  treenails, 
Dolts,  plates,  or  straps  of  metal,  nails, 
hoops,  dovetailing,  tabling,  &c.,  and,  of 
late  yentf  by  coques,  to  which  m^y  be 
added  as  having  Utely  been  partially 
employed,  screws  and  cement 

TreenaiU  and  B0U9. 
f*or  parts,  the  close  adhesion  of  whiph 
is  t)ie  most  essential  to  the  strength  of  a 
veeeet — such  as  the  clanking  to  the  ribs 
and  ibe  heaqis  to  tne  sides — the  usual 
Aistenipgs  are  wooden  treenails  and  metal 
bolts ;  the  treenails  or  the  bolts  being 
4rive|i  into  holes  previously  made  in  the 
|nci;es  to  be  held  in  poptact,  and  gene- 
rally at  right  angles  to  the  surfaces  of 
them.  T^e  capability  of  these  treenails 
or  bolts  to  resist  the  strains  tending  to 
force  purts  asundpr,  evidently  depends 
on  th^  tenacity  of  the  matierials  of  which 
these  fssteuingq  are  composed ;  on  their 
\ma§  Ifjge  f i^ough,  ^^scording  to  that 


tenacity,  to  resist  the  forces  tending  to 
extend  them  lengthways,  and  thereby  to 
break  them;  and  on  their  being  pre- 
vented from  being  drawn  out  of  the 
holes  into  which  they  are  driven. 

The  strength  of  the  dbres  of  wood 
is  so  great  in  resisting  tension,  that  while 
they  remain  sound,  treenails  are  seldom 
seen  to  be  broken  by  mere  tension. 
The  strength  of  bolts  of  iron,  if  of  good 
quality,  and  of  bolts  of  copper,  is 
always  found  sufScient  to  resist  fracture 
by  tension ;  but  all  of  these  futeninss 
are  Uable  to  fail  in  so  far  as  regards  the 
holding  the  parts  to  be  combined  closer 
together;  this  failure  results  from  the 
treenails  or  bolts  being  drawn  more  or 
less  out  of  the  holes  into  which  they 
have  been  inserted. 

The  resistance  to  this  source  of 
failure  must  depend  partly  on  the  tight- 
ness of  the  parts  which  compress  the 
bolt  or  the  treenail,  but  principally  on  the 
extension  of  the  surface  at  the  ends  of 
them ;  so  that  to  be  held  fast,  they  must 
be  driven  quite  through  the  parts  to  be 
connected,  in  order  that  the  ends  of  these 
fastenings  may  be  extended.  To  effect 
this  purpose,  the  end  of  a  bolt,  after  it  is 
driven  up,  is  extended  by  being  clenched 
over  a  ring  of  metal  put  on  to  it ;  and, 
in  the  case  of  treenails,  by  their  being 
split  a  little  at  the  end,  then  spread  open 
into  an  enlargement  of  the  hole,  so  as  to 
fill  it  by  the  insertion  of  a  little  wedse 
into  the  cleft,  or  by  caulking  it.  Bolts 
are  less  adapted  than  treenails  to  be  held 
tight  in  then:  holes,  as  a  bolt  being  of  a 
uniform  sise  throughout  its  length,  and 
the  hole  beiuff  bored  by  a  tool  which 
makes  Uie  hole  of  the  same  diameter 
throughout,  the  end  of  the  bolt  which  is 
driven  foremost  extends  the  hole  as  it 
passes,  and  thereby  lessens  the  pressure 
on  the  part  near  the  head.  These  means 
of  extending  the  ends  of  treenails  and 
bolts,  have  frequently  been  found  insuffi- 
cient to  prevent  them  from  being  drawn 
out  by  a  much  less  force  than  that  re- 
quired to  break  them. 

Independently  of  good  economy  re- 
quiring that  bolts  of  so  costly  a  metal  as 
copper  should  be  no  larger  than  neces- 
sary for  resisting  the  strain,  it  is  of  still 
greater  importance,  that  they  should  be 
small  in  order  to  lessen  that  diminution 
of  the  strength  of  the  pieces  to  be  fastened 
together,  which  is  occasioned  by  perfor- 
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atioDB  of  them,  increased  u  it  must  be 
in  proportion  to  the  number  and  diame- 
ter of  the  holes. 

Treenails. 

The  ordinary  treenail,  formed  as  it 
generally  very  properly  is,  by  being 
ipUt  out  of  sound  timber,  and  not  grain 
eat,  is  seldom  if  ever  found  to  be  in 
itself  deficient  in  strength,  so  as  to  be 
broken  across;  but  not  being  rounded 
or  smoothed  by  any  suitable  tool,  there 
can  be  no  certainty  of  its  filling  up  with 
accuracy  the  round  hole  into  which  it  is 
driven ;  and  being,  like  the  bolt,  as  large 
at  one  end  as  at  the  other,  the  part  of 
die  treenail  which  first  enters  the  hole 
enlaiges  it  on  advancing,  so  that  the 
part  near  the  head,  when  driven  up,  does 
not  fill  so  completely  as  it  might  the 
outer *end  of  the  hole.  These  treenails 
are  frequently  found,  even  at  the  first 
construction  of  a  ship,  to  be  incapable 
of  drawing  the  plank  against  the  ribs 
sufficiently  close  to  prevent  a  small  de- 
gree of  sliding  motion ;  nor  do  thev  pre- 
vent, on  caulking  between  the  planks, 
the  separation  in  a  small  degree  of  the 
planking  from  the  ribs ;  although  after- 
wards the  pressure  of  the  water  inwards, 
when  the  vessel  is  immersed  in  it,  being 
great,  and  the  plank  not  being  exposed 
to  any  pressure  outwards  other  than  that 
of  its  elasticity,  treenails  are  generally 
found  sufficient  to  prevent  the  planking 
from  separating  far  from  the  timbers, 
excepting  at  the  butt- ends,  and  these  are 
usually  fastened  by  bolts. 

Treenails  are  in  general  use  for  fasten- 
ing the  planks  of  the  bottom  and  sides 
c^  a  vessel.  Being  of  wood,  and  little 
if  anything  heavier  than  the  wood  bored 
out  of  the  holes  to  receive  them,  they  do 
not  add  to  ^e  weight  of  a  vessel,  and  they 
are  the  cheapest  nstening  in  use  for  con- 
necting the  planks  to  the  ribs  and  beams. 

On  considering,  in  the  year  1795,  the 
mischievous  effects  of  large  and  numer- 
ous perforations  of  the  timbers  of  a  ship, 
the  bad  consequences  arising  from  en- 
largement of  auger  holes  by  the  driving 
of  ordinary  treenails,  the  weakness  and 
often  premature  decay  of  timbers, 
planksy  and  treenails,  consequent  on  a 
slight  separation  in  caulking  of  the 
pluik  from  the  ribs,  I  was  led  to  the 
contrivance  and  employment  of  treenails 
of  a  new  form,  that  is  of  different  dia- 


meters at  different  parts  of  their  length ; 
and  of  tools  for  boring  the  holes  to  re- 
ceive them  also  of  different  diameters, 
suitable  for  the  reception  of  the  new  tree- 
nail. In  the  wav  of  example,  supposing 
a  plank  of  4  inches  thick  were  required 
to  be  fastened  to  a  rib  or  timber — ^the 
holes  were  bored  of  2  inches  diameter 
through  the  plank,  and  of  the  same 
diameter,  into  the  timber;  firom  thence 
they  were  bored  of  1\  inch  diameter 
for  6  inches  farther  into  the  timber, 
but  of  only  U  Inch  diameter  the  rest  of 
the  way  through  it.  The  treenails  them- 
selves were,  by  means  of  appropriate 
tools,  made  with  great  exactness  of  diflfer- 
ent  diameters  at  different  parts  of  their 
length,  corresponding  with  those  of  the 
holes  into  which  they  were  to  be  inserted* 
The  treenails  were  made  also  with  a 
little  spread  at  the  head,  the  hole  for 
its  reception  being  suitably  made  by  the 
auger.  Such  a  treenail  was  easily  put 
into  its  hole  by  hand  to  the  depth  of  a 
foot,  when  being  to  be  driven  only  the 
remaining  depth  of  6  inches,  much  less 
force  was  employed  than  in  driving  an 
ordinary  treenail  the  whole  of  its  length, 
so  that  the  new  step-shaped  treenail  be- 
came much  more  firmly  embraced  than 
is  an  ordinary  treenail,  by  the  wood  it 
passed  through ;  whilst  the  timbers  were 
much  less  weened  than  usual,  in  con- 
sequence of  the  lesser  diameter  of  the 
holes.  The  diminution  in  sise  of  the 
treenail  as  it  advanced  into  the  timber 
was  not  injurious  as  to  strength,  since  the 
need  of  tenacity  at  the  foot  to  resist  the 
strain  tending  to  draw  it  out,  diminishes 
as  the  treenail  advances,  in  consequence 
of  the  resistance  afforded  by  compression 
on  the  part  towards  the  head.  The  ham- 
mer in  driving  these  treenails  was  not 
applied  directly  to  the  heads,  but  to  a 
punch  held  upon  them,  which  by  pro- 
tecting the  heads  from  injury,  admitted  of 
the  application  of  a  greater  force  than  usual. 
Step-shaped  treenails  were  contrived 
for  and  used  in  the  experimental  vessels 
of  1795,  with  a  particular  view  not  to 
weaken  the  timbers;  and  so  great  was. 
the  efficiency  of  these  treenails,  that, 
although  they  were  fewer  in  number  than 
usual,  and  the  timbers  into  which  they 
were  driven  less  in  thickness,  it  appeared 
on  a  close  examination  of  the  Darlf 
after  a  seven  vears'  service  at  sea,  that 
their  hold  of  the  posts  together  had  been 
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nowise  impaired:  they  had  kept  the 
plinks  in  perfect  contact  with  the  tim- 
oera,  Dotwithstanding  the  most  severe 
caulking  bad  been  employed. 

These  treenails,  first  partially  so  in- 
troduced in  1795,  were  coming  into 
ffeneral  use  in  1805,  but  seem  to  have 
been  since  lost  sight  of.* 

CoqueB. 

It  was  experience  of  the  great  advan- 
tage of  the  enlarged  sise  of  step-shaped 
treenails  at  the  parts  where  they  entered 
the  pieces  to  be  connected  together,  that 
being  the  part  where  the  strain  tending 
to  give  the  sliding  motion  is  most  easily 
resisted,  that  led  me  to  the  contrivance 
of  coques. 

Coques  are  portions  of  cylinders  of 
dry  wood,  about  two  or  three  inches 
long,  and  from  three  to  six  inches  in 
diameter;  they  are  inserted  one  half 
their  length  Into  one,  the  other  half  into 
the  other  of  the  parU  to  be  connected, 
the  whole  being  tied  together  by  a  small 
bolt  or  treenail  passing  through  the  parts 
to  be  connected,  taking  the  middle  of  the 
coqoe  in  its  way.  The  coque  thus  pro- 
duces an  enla^ement  of  the  bolt  or 
treenail  at  the  part  where  size  is  of  the 
greatest  importance,  and  this  without 
weakening  unnecessarily  the  parts  to  be 
eonneeted  together  by  large  holes  at  any 
other  part  of  the  length  of  the  bolt  than 
that  where  the  coque  is  inserted. 

These  coques,  as  well  as  the  holes  for 
the  reception  of  them,  are  formed  by 
engines  which  ensure  their  corresponding 
aoenraey. 

A  fastening  of  the  same  kind  might 
be  made  of  other  forms, — sc^uare,  for 
example;  but  the  workmanship  of  any 
other  form  than  circular,  to  ensure  ac- 
euraeyt  on  which  its  efficiency  depends, 
wonld  be  more  difficult,  and  consequently 
expensive.  It  is  true,  coques  might  be 
ent  to  a  square  form  with  great  facility 
and  perfect  aoeuraoy,  as  by  a  circular 
saw,  but  not  so  the  holes  into  which  they 
are  to  be  inserted ;  whereas  not  only  the 
cylindrical  coque  may  be  cut  by  a  tool 
turned  round  it,  or  in  a  common  turning 
lathe ;  but  the  hole  also  to  receive  it  may 
be  made  with  perfect  accuracy  by  a  boring 
tool. 

The  coques  being  made  of  dry  wood, 

•  And  itUl  an  10  in  her  Hi^etty'a  dookjuda,  at 
leaatialS48. 


and  kept  perfectly  dry  till  the  time  of 
their  insertion,  any  small  degree  of  swell- 
ing afterwards  from  moisture,  tends  to 
hold  them  so  much  the  more  tightly  in 
their  places. 

These  coques  were  first  employed  for 
connecting  together  the  component  parts 
of  masts;  whereby,  besides  saving  the 
considerable  expense  of  an  extra  thick- 
ness of  the  pieces,  to  admit  of  forming 
the  tabling  according  to  the  former  mode 
of  connection,  there  was  immediately  a 
saving  of  25  per  cent,  on  the  workman- 
ship ;  and  they  are  now  in  very  exten- 
sive use  in  shipwork. 

The  rapid  introduction  which  took 
place  of  this  invention,  affords  an  exam- 
ple, that  fortuitous  circumstances  have 
often  as  much  influence  in  the  introduc- 
tion of  improvements  as  their  intrinsie 
merit.  It  happened  soon  after  I  had 
contrived  this  new  fastening,  that  a  visi- 
tation of  the  Lords  Commissioners  of  the 
Admiralty  to  the  dockyard  took  place; 
at  Portsmouth,  coques,  and  the  mode  of 
using  them,  were  pointed  out  as  novel- 
ties, and  attracted  much  attention  from 
their  usefulness  and  economy,  so  that 
their  lordships'  own  conviction  from  in- 
spection induced  them,  without  any 
reference  to  inferior  boards,  to  give  posi- 
tive orders  for  a  general  introduction  of 
coques.  On  the  contrary,  others  amongst 
the  fastenings  I  have  contrived  and  en- 
deavoured to  introduce,  not  happening 
to  have  been  exhibited  to,  or  to  have  other- 
wise particularly  excited  the  attention 
of  the  superior  authorities,  have  scarcely, 
I  believe,  to  this  time,  been  employed, 
although  ensines  have  been  furnished  to 
the  dockyards  for  making  those  new  fas- 
tenings. I  may  instance,  step-shaped  tree- 
nails, bolte  with  screw  points  to  receive 
nuts  upon  them,  Isrge  hollow  screws— 
all  of  them  fastenings  no  less  well  suited 
to  their  respective  uses  than  the  coque. 

BolU. 
As  to  bolts  of  metal,  their  use  and 
effect  are  the  same  as  those  of  wooden 
treenails ;  but  the  superior  strength  of 
metal  over  wood,  enables  a  metal  pin  of 
small  diameter  to  afford  the  same  degree 
of  strength  as  a  wooden  pin  of  large 
diameter,  so  that  vrith  a  view  to  dimi- 
nishing the  size  of  wounds  in  the  parts 
to  be  connected,  metal  bolts  are  in  many 
cases  used  in  preference  to  treenails. 
The  accuracy  of  surface  of  a  common 
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bolt  gives  it  an  lulvantage  in  this  respeet 
over  common  treenails ;  bat  it  has  the 
disadvantage,  compared  to  a  treenail,  of 
not  extending  in  the  least  in  diameter 
after  it  is  inserted,  whereas  a  treenail  is 
inserted  very  dry,  swells  in  some  degree 
with  the  moisture,  to  which  it  is  after- 
wards exposed^  even  with  that  of  the 
atmosphere,  and  thus  fits  more  tightly 
into  its  hole. 

There  are  the  same  reasons  for  making 
bolts  ttep-shaped  as  those  that  have 
been  given  in  regard  to  treenaib. 

Bolts  in  common  use  after  insertion 
are  riveted  or  clenched  at  die  ends,  on 
the  same  view  and  with  the  same  effect 
that  treenails  are  split  at  the  ends,  and 
enlarged  by  wedges. 

If  the  surfaces  to  be  connected  toge- 
iber  by  bolts,  be  placed  in  perfectly  close 
contact,  fastenings  such  as  diese  may  in 
the  first  instance  prevent  the  separation 
of  those  surfaces ;  but  such  fiutenings  of 
themselves  are  ill  suited  by  means  or 
riveting  to  draw  the  parts  together  with 
sufficient  force  to  press  into  each  other 
the  little  irregularities  in  the  surface  of 
pieces  to  be  connected,  and  which,  if  so 
pressed,  might  prevent  sliding  motion : 
therefore,  should  the  substance  of  the 

Sarts  so  combined  contract  ^terwards  by 
ryness  or  otherwise,  though  it  were 
onl^  the  hundredth  part  of  an  inch,  any 
sliding  motion,  when  eased  of  this  fric- 
tion, 18  no  otherwise  resisted  than  by 
the  stiffness  of  the  bolt.  Besides  this, 
the  bolt,  by  the  effect  of  reiterated  strains 
on  the  structure,  although  it  may  not 
bend,  is  apt  to  gall  into  the  wood,  so  as 
to  enlarge  the  holes,  and  thus  admits  of 
that  working  which  is  so  destructive  of 
the  general  structure  of  a  vessel. 

The  efficiency  of  a  given  quantity  of 
metal  in  the  form  of  bolts  as  now  used, 
might  often  be  increased  by  forming  it 
into  a  double  number  of  small  bolts, 
especially  if  step-shaped;  and  still  more 
80  if,  instead  of  beinff  driven  in  the  middle 
of  the  piece  to  be  held,  they  were  to  be 
arranged  in  two  rows,  each  as  far  as  pos- 
sible from  the  middle  of  the  piece. 

The  great  expense  of  copper  bolts  is, 
of  itself,  a  sufficient  reason  for  substitut- 
ing, wherever  practicable,  the  cheaper 
material,  wood ;  but  besides  expense,  it 
would  be  advisable  on  another  account, 
namely,  that  the  quantity  of  metal  used 
for  fasteninffs  may,  in  case  of  disasters  at 
flea,  cause  the  vessel  when  taSl  of  water 


to  sink,  whereas,  had  wood  only  hteA 
used  as  fastenings,  she  miffht  still  have 
buoyancy  sufficient  to  keep  her  afloat* 
{JYtbe  eontinued  t»  our  fiar/.) 

♦  ■■  ■ 

THI    SBA    WALL     aUBSTlON^MOTIOH    OF 
THB   SKA. 

Sir, — Now  that  vonr  valnable  Jodrnal 
has  fairly  brought  before  the  public  the 
subject  of  sea  wafts,  1  will  beg  of  you  to 
allow  me  to  make  some  very  brief  fe- 
mtaks  on  the  subject. 

Let  us  suppose  we  are  some  nHetf 
from  the  land,  in  deep  water,  and  (to 
save  time)  let  us  also  suppose  ^re  is  a 
strong  wind  blowioff  m  tbe  direction  of 
the  nearest  land,  and  a  high  sea  on. 

Now,  in  this  case,  whatever  may  be 
floatinff  on  the  sorfsee  will  merely  rise 
and  fali  with  the  sea,  and  travel  ovef  it 
only  as  the  part  above  the  line  of  floata- 
tion is  influenced  bv  the  wind,  Ibr  tiie 
sea  in  deep  water  does  not  travel,t  but 
the  formation  of  the  wave  does,  and  ia 
the  direction  of  the  vdnd.  ^We  are  to 
suppose  it  is  not  inflaenoed  oy  tide  or 
currents.)  Let  us,  in  imagination,  fol- 
low the  wave.  As  we  near  the  land,  we 
shall  in  all  cases  where  a  sea  wall  is  re« 

Suired,  get  into  less  water ;  we  shall  now 
nd  that  the  sea  will  gradually  assame  m 
different  character,  for  in  deep  water 
it  but  rose  and  fell,  tbe  agitation  of  the 
snrface  expending  itself  before  i 
to  the  bottom.  But  as  we  appr 
land,  the  depth  from  the  surfaoe  to  the 
bottom  is  gradually  becoming  contracted^ 
not  leaving  sufficient  space  for  the  for« 
mation  of  the  wave  to  travel,  wi^eiU 
coming  in  contact  with  the  ground.  Aa 
soon  as  this  is  the  case,  the  upper  portiona 
of  the  wave  will  travel  quicker  than  the 
lower,  in  consequenoeof  the  friction  pro- 
duced in  passing  over  the  bottom.  The 
sea  has  now  oomroenoed  lo  travel,  and 
from  tbe  same  cause  it  increases  in  velo- 
city as  it  nears  the  land.  Tbe  frietion  of 
the  bottom  also  imparts  a  roUry  asoiieA 

•  So  little,  genervUyipaaUAg,  it  the  oott  «f  oef- 
per  fkstenings  coniidered,  that  in  a  propoeal  flrom  a 
■hlpbullder,  referred  to  Sir  Samuel,  to  tubititute 
bolts  for  treenail!  in  fiutening  the  planks  of  ahlpi, 
professedly  ft>r  the  purpose  of  economy,  by  saving 
thickness  of  the  timbers,  Sir  Samuel  fbund  that, 
Instead  of  the  £960,  or  thereabouts,  whioh  tho 
treenails  for  that  purpose  cost,  the  expense  of  the 
copper  bolts  and  rings  proposed  would  amount  to 
about  £15,0001 

t  The  crest  of  a  sea  whan  broken  by  the  wind 
will  cause  that  and  other  particles  it  may  oome  in 
oontnet  wiUi  to  alter  theb  titiiirtionTBU  «e#  lo 
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to  eteh  WBTe,  and  to  each  particle  com- 
poaing  that  waye;  every  yard  of  dis- 
tanea,  and  every  inch  of  decrease  in 
depth,  ansmeDting  this  motion,  which 
inereasea  Sie  sneed  with  which  the  sea 
travela  over  the  bottom,  until  it  attains  to 
that  enormous  Telocity  we  may  so  often 
witoeaa  on  the  bc»ch  of  an  open  sea.  I 
hate  frequently  seen,  when  the  bottom 
baa  been  peculiarly  formed,  the  seas 
actually  jumping  from  the  ground  as 
they  approach  tbe  strand ;  the  friction 
being  so  great  that  the  high  Telocity 
oonld  not  be  kept  up  by  any  other  means. 
We,  therefore,  know  that  die  power  of 
the  sea  to  OTerthrow  a  wall  or  any  other 
Blructure  is  greater  the  nearer  we  ap- 
proaah  the  niUural  boundary,  and  conse- 
qoenUy  leas  and  less,  the  farther  we 
recede  from  it  and  get  into  deep  water. 
Wc  aaay  alao  see  the  reason  why  it  does 
not  break  upon  a  perpendicular  wiJl 
which  is  in  deep  water. 

The  objeetiona  to  perpendicular  walls 
9M  mwkj ;  but  the  most  formidable  is 
the  eDormona  expense.  In  our  adTanced 
ante  we  may  be  said  to  have  outstepped 
progress,  and  our  requirements  in  the 
ahape  of  harbours  of  refuge  and  many 
other  national  undertakings  haTO  become 
wnmerons;  therefore,  it  is  absolutely 
necessary  that  what  is  done  should  be 
on  the  most  economical  scale,  and  pro- 
doettve  of  the  greatest  effect*  Perpen- 
dicular walls  have  not,  do  not,  nor  wiU 
they  ever  fulfil  either  of  these  condi- 
tioiis.  When  the  sea  does  break  upon 
the  wall,  which  it  will  do  if  in  shallow 
water,  the  liability  to  get  out  of  repair 
is  very  great,  and  when  damage  is  done 
H  la  next  to  impossible  to  reinstate  things 
ae  they  were  except  by  a  new  wall. 

Space  will  not  allow  me  to  enumerate 
an  J  other  objections,  which  as  I  have  above 
nid  are  many.  But  if  I  may  encroach 
a  tittle  farther  on  your  valuable  pages 
I  will  venture  my  opinion  as  to  the  form 
which  should  he  given  to  a  sea  wall  or 
Weak  water. 

TWke  ehalfc  or  stone,  (which  is  to  be 
|[0l  at,  or  near,  all  localities)  as  it  is 
bn^n  out  of  the  cliffs  or  otherwise, 
from  the  sise  of  a  walnut  to  one,  or, 
one  and  a  half  foot  cube,  and  shoot  it 
over  the  line  of  wall  or  breakwater, 
leaving  it  to  be  formed  by  the  sea,  which 
}km  all  the  oapabiUties  of  effecting  this 
ia  en  inftniteli  superior  manner  to  any 
wlvMhenr  akiUcaa  connaad.    Whero 


chalk  ia  used,  the  surf aee,  whteh  is  not  at 
all  times  immersed,  may  be  covered,  in 
like  manner  with  stones,  to  protect  it  from 
the  action  of  the  atmosphere.  When 
formed,  the  mass  mav  be  consolidated 
by  a  very  simple  and  cneap  process ;  ana 
wnen  once  prcqperly  completed,  genera- 
tions and  ages  might  pass  away  without 
effeoting  a  change.  Chalk,  when  im- 
mersed, becomes  very  hard  and  durable. 

In  conclusion,  I  will  most  respectfully 
remark,  that  Mr.  William  Dredge's  ob- 
servations respecting  the  angle  of  per- 
cussion and  recoil  would  not  be  applicable 
in  any  other  case  than  a  ynH  m  deep 
water.  For,  if  in  (we  will  say)  10  feet,  a  sea 
were  to  strike  an  inclined  pUne  at  the 
point "  d,"  it  would  not  recoil  to  "/,"  but 
rush  up  the  plane  towards  *^  6,*'  m  con? 
sequence  of  the  impetus  the  sea  has  ac- 
quired in  passing  over  the  ground  before 
striUng.  Hence  we  see  the  decided 
advantage  this  form  c^  face  has  over  the 
perpendicular,  fbr  the  latter  would  have 
to  overcome  the  whole  of  the  impetus  at 
one  shock. 

I  remab,  Sur,  yours  sespectfulW. 
Wm. 


BXLL 


July  as,  1MB. 


8BA  WALLS— SHOULD  THST  BK  SLOPIMO 
Oft  VX&TICAI.  ? 

Sir,— The  advocates  of  the  kmg  sea 
slope  universaUy  lay  it  down  as  a  oasis 
for  their  reasonings,  that  the  efficiency 
of  ihe  upright  face  can  be  maintained 
only  upon  Uie  assumption,  that  the  wavea 
of  the  sea  during  storms  have  no  pro- 
gressive motion  or  percussive  force,  snd 
uierefore  do  not  break  upon  the  upright 
face.  Whether  this  amounts  to  a  true 
enunciation  of  the  belief  of  those  who 
advocate  the  upright  profile,  I  cannot 
say ;  but  true  it  is,  beyond  all  doubt,  that 
any  belief  founded  upon  that  assumption 
would  be  erroneous.  Tbe  onward  mo- 
tion of  tiie  waves  of  the  sea,  and  their 
momentum,  are  demonstrated  in  many 
ways,  but  in  none  more  satisfisctoriljr 
than  by  the  valuable  experiments  of  Mr. 
Stevenson  with  his  marine  dynamome- 
ter. 

It  is  conceded,  then,  by  the  advocates 
of  the  long  slope  (and  who  will  deny  it  ?) 
that  the  force  developed  by  the  blow  of 
the  sea  is  exerted  at  the  moment  of  im- 
pact in  a  horisontal  direction ;  and  thk 
important  point  hiviqg  been  pievionsl  j 
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settled,  we  shall  proceed  hereafter  to 
apply  its  consequences  to  the  sloping  sea 
face.  And  now,  in  the  first  place,  per- 
mit me  respectfully  to  ask  your  corre- 
spondents who  haye  taken  a  part  in 
this  discussion,  why  it  has  happened 
throughout,  that  not  one  single  at- 
tempt has  been  made  to  apply  the  ordi- 
nary principles  of  mechanical  science  to 
guide  us  to  a  safe  conclusion  ?  A  sub- 
ject purely  mechanical  has  been  discussed 
at  considerable  length,  the  data  being 
forces  applied  in  given  directions  upon 
rigid  substances  :  twenty  conflicting  opi- 
nions have  been  formed  and  put  forward ; 
and  it  is  gravely  said  that  this  is  a  case 
in  which  mechanical  science  can  lend  no 
aid,  because,  forsooth,  it  is  the  case  of  a 
great  breakwater.  > 

The  **  strong  opinions  of  eminent  en- 
gineers "  have  been  referred  to  on  both 
sides;  the  "practical  experience"  of 
others.  I  am  iar  from  undervaluing 
either  the  one  or  the  other ;  but  I  would 
beg  to  impress  upon  the  minds  of  all  who 
may  not  have  attained  such  eminence, 
that  the  unexplained  opinions  of  men, 
however  exalted  their  position,  should 
never  be  adopted,  as  they  too  often  are, 
as  substitutes  to  supply  the  place  of  their 
own  searching  inquiries.  As  it  is,  the 
"strong  opinions"  and  "practical  ex- 
perience" of  those  eminent  men  have 
left  this  important  subject  in  such  a  state, 
that  unanimity  of  opinion  respecting  it 
is  now  almost  too  much  to  be  hoped  for. 

It  would  be  an  unwarrantable  intrusion 
upon  your  valuable  space  to  repeat,  in 
any  shape,  the  mere  opinions  which  have 
been  put  forward  by  your  correspondents ; 
and  it  is  purely  with  the  hope  of  being 
able  to  turn  the  subject  into  the  channel 
of  independent  investigation,  irrespective 
of  the  opinions  to  which  eminent  men 
are  already  committed,  that  I  venture  to 
trouble  you  with  this  paper. 

Let  fig.  1  represent  the  section  of  a 
portion  of  a  sloped  sea  face  standing  at 
any  inclination,  DER,  to  the  horizon. 
Now,  by  the  common  consent  of  all  the 
advocates  of  the  slope,  the  blow  of  the 
sea  strikes  it  in  the  horizontal  direction, 
QP.  The  mechanical  reaction  of  the 
sloping  plane  itself,  actually  resolves  the 
force  developed  into  the  two  equivalents, 
BP  and  BA,  respectively  perpendicular 
and  parallel  to  the  plane,  the  latter  being 
expended  in  urging  the  water  up  the 
plane  towardg  R,  while  the  former,  oeing 


Fig.l. 


the  direct  shock,  is  entirely  sustained 
and  destroyed  by  the  plane.  Now,  it 
may  be  easily  shown  that  the  portion 
BA  of  the  whole  force  which  acts  up  the 
surface  of  the  plane  increases  as  the  sine 
of  the  angle,  DER,  decreases,  and  that 
the  actual  shock,  PB,  upon  the  plane  de* 
crease*  in  the  same  ratio.  Hence,  then, 
is  truly  verified,  the  saying  of  Professor 
Barlow  (vol.  xlviii.,  p.  574),  that  "much 
of  the  direct  violence  of  the  water  is 
avoided  by  receiving  that  action  upon  an 
inclined  surface.'* 

But  it  is  necessary  that  we  should 
carefully  trace  the  indirect  action  of  the 
component,  BA,  not  only  up  the  plane 
towards  R,  but  also  in  its  descending 
course  down  the  plane  towards  £.  And 
here,  let  me  observe,  in  my  humble 
judgment,  lies  the  radical  defect  of  any 
rough  sea  surface — the  root  of  that  evil, 
which  has  consumed  unavailingly,  enor- 
mous amounts  of  labour  and  expense, 
and  which  must  ever  remain  the  source 
of  destruction  in  any  rough  sea  slope,  so 
long  as  the  laws  of  nature  remain  immu- 
table. 

It  has  been  shown  that  a  component, 
BA,  of  the  whole  force  which  strikes  the 
plane,  acts  along  its  surface  in  the  direc- 
tion ER ;  and  whatever  the  whole  force 
may  be  in  any  given  case,  in  flat  slopes 
the  component,  BA,  comprises  by  far  the 
greater  part  of  it.  This  force,  in  passing 
along  £R,  will  strike  the  stone,  B,  near 
the  point,  P,  and  the  efibct  will  be  that  the 
stone  B  will  be  turned  upon  its  own  axis, 
and  a  moment  of  force  be  developed,  hav- 
ing PB  for  a  lever,  which,  aetingnpon  Uie 
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stone,  C  will  kick  it  out  of  its  bed  as  ef- 
fectosll  J  as  a  man  would  with  a  crowbar. 
Again,  the  body  of  water,  in  descending 
from  R  to  E,  impinges  upon  the  same 
stone  B,  near  the  same  point  P ;  and  a 
similar  force  is  developed,  which  tends 
to  throw  out  the  stone,  A :  and  so  this 
operation  is  continued  until  the  face  of 
the  slope  is  breached,  and  then  the  work 
of  destruction  proceeds  rapidly,  and  is 
easily  consummated. 

Tonr  readers,  no  doubt,  have  observed 
that,  throughout  the  whole  of  the  argu- 
ments for  the  long  slope,  one  prominent 
idea  prevails,  namely,  that  some  portion 
of  the  violence  of  the  waves  is  altogether 
avoided  through  the  intervention  of  the 
slope.  Indeed,  in  some  parts  of  Sir 
Howard  Douglas's  Protest,  this  idea  as- 
sumes such  a  definite  shape,  that  it  mififht 
be  fairly  enunciated  as  follows :-»"  Be- 
cause tne  whole  direct  force  of  a  wave 
upon  a  slope  is  less  than  upon  an  upright 
surface  in  a  given  ratio ;  it  therefore  fol- 
lows, that  so  much  of  the  action  of  the 
water  is  entirefy  avoided  as  corresponds 
to  that  ratio.*'  Now,  it  will  require  but 
Utile  thought  to  discover  that  this  is  a 
serious  mistake.  It  is  true,  that  PB  (fig. 
I)  is  the  only  portion  of  the  force  directly 
sustained  by  the  slope,  which  is  usually 
muH  as  compared  with  that  turned  up 
the  plane ;.  but  it  must  be  remembered 
that  the  breakwater  is  not  an  abstract 
plane,  but  a  physical  body  composed  of 
an  sggregste  of  particles,  each  of  which 
is  liable  to  be  acted  upon,  and  even  the 
whole  carried  away  in  detail ;  and  it  is, 
consequently,  not  enough  merely  to  say, 
that  the  force  of  the  waves  is  exhausted 
in  mnning  up  the  rough  incline,  without 
dnly  appreciating  their  effects  upon  the 
work  in  doing  so,  and  the  ruinous  conse- 
ouenees  that  must  be  the  result,  as  before 
ilfantrated. 

Sir  Howard  Douglas  in  his  Protest 
enforces  at  great  length,  and  with  sin- 
golar  abilitv,  the  opinion  that  the  lon^ 
dope  should  not  be  uniform,  but  that  it 
should  be  flatter  and  flatter  as  it  ascends 
towards  high  water,  and  generally, 
where  the  force  of  the  waves  is  strongest, 
the  slope  there  should  have  the  least  in- 
clination to  the  horizon.  Sir  John  Ren- 
nie,  too,  (vol.  xlviii.  pp.  424, 425)  labours 
htt^  to  establish  the  prescience  of  his 
iilnstrioos  parent  in  the  case  of  the  slope 
of  5  to  1.  The  doctrine  Isid  down  by 
Sir  J^bsa  Bornie,  and  his  mvestigation 


of  the  effects  upon  a  slope  of  3  to  1,  as 
compared  with  that  of  5  to  1,  involves 
in  a  great  measure  the  whole  controversy 
as  to  whether  sea  faces  should  be  sloping 
or  vertical.  If  it  could  be  demonstrated 
that  it  was  possible  by  any  natural  means 
for  a  slope  of  3  to  1  built  of  certain 
materials,  and  rising  to  a  certain  hori- 
sontal  level  to  be  destroyed  by  the  sea, 
and  in  its  stead  established  bv  the  same 
agency,  a  slope  of  5  to  1  or  the  same 
class  of  materials  and  to  the  same  hori- 
zontal level ;  then  I  should  say  the  im- 
portant problem  was  at  length  solved, 
and  any  intelligent  man  would  see  at  a 
glance  the  disadvantages  of  every  slope 
between  that  limit  of  5  to  1  and  a  verti- 
cal face,  which,  in  the  event  supposed, 
would  stand  as  the  extreme  limit  of  ill- 
conditioned  forms.  Now,  Sir  John  Rennie 
lays  down  this  doctrine  for  a  particular 
case,  while  Sir  Howard  Douglas  asserts 
the  generalization  of  the  proposition; 
and  I  candidly  confess,  I  feel  it  a  hard 
matter  to  question  any  assertion  so  posi- 
tively made  by  such  high  authority.  But 
there  appears  to  me  beyond  doubt  some- 
thing in  this  ^  doctrine  which  requires 
explanation,  and  even  suggests  the  pos- 
sibility of  its  utter  fallacy ;  for  it  clearly 
amounts  to  saying,  That  a  given  weight 
(say  a  stone  of  three  tons)  having  a 
given  force  applied  to  it  in  a  horizontal 
direction,  is  more  easily  pushed  up  an 
inclined  plane  o/ 18°  than  up  one  of  1 1% 
the  inclinations  being  taken  with  re- 
ference  to  the  horizon, 

Referriog  to  the  diaeram  (fig.  2),  AB 
and  CD  are  slopes  inclined  to  the  hori- 
zon at  W  and  11''  respectively.  By  Sir 
John  Rennie*8  account  of  the  Plymouth 
Breakwater  (vol.  xlviii.,  p.  424)  the 
material  included  between  those  two 
lines  was  carried  over  the  top  of  the 
Breakwater  and  deposited  at  the  roar 
slope,  reducing  the  slope  AB  of  18^  to 
CD  of  ll"";  and  hence  it  is  laid  down 
as  a  fundamental  truth,  that  the  sea  itself 
had  thus  found  out  a  lower  plane  CD, 
up  which  it  could  not  remove  the  stone 
R^,  notwithstanding  that  it  had  by  an 
equal  force  carried  away  similar  mate- 
rials from  P^  up  a  higher  plane  AB,  and 
over  the  apex  of  the  Breakwater.  Sir 
Howard  Douglas's  general  assertion 
amounts  to  this :  that  whereas  a  hori- 
zontal force  which  is  not  enough  to  give 
motion  to  the  stone,  R^,  up  the  plane  CD 
of  ir,  will  not  only  push  it  up  AB  of 
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18^  but  that  it  is  in  perfect  accordance 
with  the  deductions  of  science  that  it 
should  do  so. 

But  as  the  waves  of  the  sea  increase 
in  height,  the  intensity  of  their  force  is 
also  increased.  I  admit  this ;  but  the  force 
hi  the  horisontal  line  QR,  whatever  it 
may  be,  is  the  same  whether  it  strike  an 
obstacle  at  P  or  at  R ;  and  the  question 
returns — Can  the  stone,  P,  be  carried  up 
the  plane  P  B,  while  the  stone  R,  under 
precisely  the  same  circumstances,  remains 
quiescent  upon  the  lower  plane  RD? 
All  the  arguments  which  have  been  ad- 
vanced in  &vour  of  the  long  slope  reply 
to  this  question  in  the  affirmative ;  and 
I  therefore  beg  to  submit  that  the  authors 
of  those  arguments  are  fairly  called  upon 
to  explain. 

It  appears  from  Sir  John  Rennie's 
account  of  the  Plymouth  Breakwater, 
that  whenever  the  slope  was  reduced  by 
storms  from  18°  to  11''  that  the  top  of 
the  work  was  also  lowered  in  a  corre- 
sponding ratio.  The  sea  therefore  not 
on/y  reduced  the  slope  to  suit  its  own  vio- 
lence, but  it  aho  lowered  the  top  of  the 
work  to  allow  a  freer  passage  over  It. 
Had  the  work  been  carried  up  on  the 
slope,  CD,  the  stone,  R,  would  have 
been  still  more  easily  carried  away  than 
the  stone,  P,  at  the  same  level,  and  the 
effect  would  have  been  to  flatten  the 
hiffher  part  of  the  slone^  CD,  and  thus 
bring  it  down  to  suit  tne  'lesser  force  of 


the  water  at  that  pardcular  level,  and  i 
still  flatter  slope  would  have  been  estab* 
lished  upon  the  higher  parts  of  the  5  to 
1  profile. 

It  appears  impossible,  therefore,  to 
draw  a  clear  inference  that  any  angle  of 
repose  could  possibly  have  been  estab- 
lished ;  and  considering  the  direction  of 
the  forces  applied,  if  an  angle  of  repose 
could  not  be  found  upon  an  inclined 
plane  of  18°,  it  is  not  easily  conceived 
now  it  could  have  been  found  upon  the 
lesser  incline  of  1 1  **.  The  fact  per  te  of 
the  slope  having  been  reduced  fVom  IS^ 
to  11°,  with  a  corresponding  depression 
of  the  top  of  the  work,  does  not  estab- 
bsh  a  relation  between  the  force  of  the 
sea  and  the  slope  ewdusivebf ;  but  sim- 
ply shows  that  the  whole  mass  was 
reduced  to  that  lower  level  where  the 
resistance  of  the  materials  became  eqnal 
to  the  abrading  force.  Had  no  depres- 
sion of  the  work  taken  place  on  top,  bat 
the  incline  of  5  to  1  been  carried  out 
the  full  heigh  t|  it  would  still  have  re- 
mained to  account  for  the  phenomenon 
upon  philosophical  principles ;  but  as  it 
is,  I  believe  that  all  that  has  been  stated 
may  have  happened  without  establishing 
any  necessary  relation  between  the  force 
of  the  sea  and  the  inclination  of  the 
slope. 

Respectfully  yours, 

T.  Shith. 

Bridgetown,  Wexford,  July  31, 1848. 
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1.  Ha  ImprovenMots  which  form  tha  sixb>- 
JMl  9i  this  pttent  havs  reUtioD,  firftly,  to 
thm  iBMsiirM  B»4e  of  pewter,  tin,  and 
othor  mubUIb,  ovdiBarily  ued  hy  retail  dealerf 
ia  selling  spiriti»  beer,  oil,  and  other  liquids, 
and  have  for  their  object  to  facilitste  the 
tnasfier  of  the  liquid  from  the  messure  to 
the  bottle  or  other  receiving  Tessel,  and  also 
to  prerent  the  waste  attending  the  common 
practice  of  taming  the  measure  oyer  for  the 
purpose  of  emptying  it.  Instead  of  making 
tbe  measure  of  a  cylindrical  or  barrel  form, 
vith  flat  bottom,  as  usual,  the  patentee 
makes  it  of  a  globular  Cr  eonoid^  form, 
wHb  an  open  orifice  at  bottom,  to  wlilch 
^Meb  ke  attaches  a  tsp  or  cook,  by  which 
k  ssay  be  closed  during  the  filUAg  of  the 
■Mseiire,  end  opened  when  it  is  desired  to 
empty  It.  The  tap  is  to  be  attached  to  the 
■issiirci  by  soldering,  or  by  any  other  suit- 
shlo  means.  It  is  preferred  to  make  it  of 
the  sort  of  alloy  of  which  liquor  taps  are 
commonly  made»  called  sometimes  pot  me- 
tsl«  and  at  others  oock*metal;  but  the 
pstentee  does  not  confine  himself  to  any 
particular  material  for  the  purpose.  On 
the  exterior  of  the  tap,  four  Tcrtical  fillets 
are  cast,  in  order  that,  when  inserted  in  the 
mootli  of  a  bottle,  it  may  not  fill  the  same 
eaactiy,  bat  leave  air  spaces  between  it  and 
flto  giaas,  for  the  escape  of  the  internal  air, 
m  t£o  liquid  is  befaig  poured  fai. 

S.  A  seoend  branch  of  the  patent  relates 
to  tke  sening  by  measure  of  milk,  beer,  and 
other  ttqidds  out  of  portable  pails,  cans,  and 
olliar  veeiels,  snd  has  for  its  object  to  super-* 
sede  the  necessity  of  carrying  along  with 
such  paHs,  csoe,  and  other  vessels,  the  va- 
liona  measures  requisite  for  distributing  the 
contents  of  the  same,  according  to  the  wants 
of  customers,  as  quarts,  pints,  gills,  &c. 
The  pateutee  constructs  the  pail,  can,  or 
odker  portable  vessel,  with  such  appendages 
Aat  it  shall  itself  measure  exactly  whatever 
fluaatlty  of  the  contained  liquid  is  drawn 
from  11.  The  vessel  is  provided,  as  usual, 
fr^  A  lid  or  cover,  which  may,  if  desirabb, 
be  aaade  fost  with  a  padlock.  A  email  or- 
•■lar  box,  containing  the  principal  portions 
of  tfaa  aoe^uring  apparatus,  is  mounted  on 
the  top  of  the  lid  or  cover.  On  the  upper 
and  outside  surfoce  of  this  box  there  is  a 
eirde,  graduated,  after  the  manner  of  a 
dock-dial,  into  gallons  and  the  aliquot  parts 
of  a  gallon.  At  the  bottom  of  the  vessel 
there  is  a  tap  (simOar  to  that  before  des- 
eiibed}  for  drawing  off  tlie  liquid.  A  bsJl- 
eock  floats  on  the  surfkce  of  the  Uquid,  snd 
k  connected  by  a  lever  with  the  horizontal 
iaSt  of  E  bef  d-wheel,  whidh  gears  Into  an* 


other  bovd-wheel  which  is  fixed  upon  a  ver« 
tical  spindle,  which  passes  up  through  Ih^ 
top  of  the  box,  and  exactly  in  the  centre  of 
it.  To  the  upper  end  of  this  spindle  is 
attsched  an  index-hand,  which  pdnts  to  the 
words  and  figures  on  the  gradaitod  sairfseo 
of  the  box.  The  mode  of  aetioti  of  thin 
madilnery  is  aa  follows  t-^When  the  vessel 
is  filled  with  milk  or  other  liquid,  the  ball 
floats  upon  the  surfoce,  and  ocenpies  a  hol- 
low spaee  made  for  it  on  tiie  under  side  of 
the  lid  or  cover  of  the  vessel.  As  the  liquid 
is  drawn  off,  the  ball,  by  its  own  gravity, 
descends,  and  pulls  round  along  with  it  the 
first  bevel*wheel,  which  causes  the  other 
bevel-whed,  into  which  it  gears,  and  the 
index-hand  attached  to  the  axis  of  that  wheel, 
to  be  turned  round  a  proportionate  distance, 
so  that  by  noting  the  space  on  the  graduajted 
surface  traversed  by  the  index-hand  during 
the  first  draught  from  the  vessel,  or  between 
any  two  draughts,  the  exact  quantity  deli- 
vered each  tiobe  can  be  at  once  aecettained. 
As,  however,  the  ball-cock  describes  a  por- 
tion of  a  circle  in  its  descent,  it  is  obvious 
that,  for  the  same  quantities  of  liquid  taken 
from  the  vessel,  when  full  and  when  nearly 
empty,  it  will  not  cause  the  index-hand  to 
travel  over  equal  spaces,  and  therefore,  in 
order  to  correct  sucSi  inequalities  the  pateU'* 
tee  graduates  the  surface  of  the  box  accord- 
ing to  actual  experiment  and  observation  of 
the  spaces  successively  traversed  by  thif 
index-hand,  during  one  entire  emptying  of 
the  vessel. 

Another  arrangement  of  ^paratus  suitable 
for  measuring  the  liquid  contents  of  large 
stationary  vessels,  such  as  brewers'  and 
distillers'  vats,  or,  in  other  words,  for  ren- 
dering the  same  self-registering,  Is  thus  de- 
scribed. The  bsll-cock  is  attached  by  a 
chain  passing  over  a  friction-pulley,  placed 
on  the  top  of  the  vessel,  to  a  set  .of  wheel- 
work  placed  in  a  case  affixed  to  the  vat  on 
the  outside.  As  the  fltud  is  taken  from 
the  vat,  the  ball-cock  descends,  and  by 
the  action  of  the  chain  upon  the  wheel- 
work,  causes  the  index-hand  to  point  out 
upon  a  dial-plate  in  firont  of  the  wheel-work 
the  exact  quantity  of  fluid  which  has  beea 
taken  from  the  vat.  The  rewinding  of  the 
chain  on  the  barrel  of  the  wheel- work*  upon 
refilling  the  vat,  is  effected  either  by  winding 
up  the  wheel-work,  or  by  the  action  of  a 
spring  placed  in  connection  with  the  barrel 
upon  wnich  the  chain  is  wound. 

A  third  contrivance,  for  the  same  purpose, 
consists  of  a  glass  tobe,  which  is  aflixed  to 
a  graduated  scale  placed  on  the  firont  of  fht 
Vat.    The  tidM  is  bent  at  its  lower  ottdy  and 
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the  bent  part  is  inserted  into,  and  has  free 
oommnnication  with  the  vat.  The  liquid, 
consequently,  will  always  stand  at  the  same 
lerel  in  the  glass  tube  and  the  vat,  and  any 
quantity  which  may  be  dravm  off  will  be 
indicated  by  the  fall  of  the  sorface  of  the 
Uqnid  in  the  tube,  while,  at  the  same  time, 
the  quantity  left  in  the  vat  will  be  indicated 
on  the  scale.  Instead  of  the  tube  being 
made  entirely  of  glass,  it  may  be  made  of 
metal,  with  a  glass  front  inserted  into  it, 
which  would  greatly  diminish  the  risks  of 
fracture ;  and  the  communication  with  the 
▼at  at  bottom  may  be  effected  by  means  of  a 
metallic  pipe  and  stop-cock. 


aAMITART  RBFORM  9.  TH«  INSANITY  OF 
8CIKN0B. 

"  If  an  apology  be  necetiaiy  for  th«  following  re- 
marks, my  excate  will  be  found  in  the  novelty  of 
•aniUrv  legislation,  the  apprehension  that  errors 
In  details,  or  eomplication  in  the  machinery,  may 
Impair  the  working  of  the  measure,  the  literally 
yital  oonoem  which  the  people  have  in  its  enact- 
ment, and  the  unusual  perils  to  which  the  public 
health  is  exposed,  from  extraordinary  states  and 
changes  of  the  atmosphere,  and  the  continued 
menaces  of  renewed  inrasion  by  the  cholera." 

PUBLICOLA. 

Sir, — It  has  ever  happened  that,  on 
the  introduction  of  any  novel  and  exten- 
sive measures,  embodying  important  im- 
provements in  domestic  science,  a  tole- 
rable degree  of  practical  efficiency  has 
onlr  been  attained  through  a  long  series 
of  blunderings ;  and  this,  even  in  cases 
involvinjp^  merely  a  common  sense  appli- 
cation of  well  known  and  long  established 
scientific  principles.  The  course  taking 
by  the  "almost  all-absorbing  topic  of 
the  day" — sanitary  reform,  gives  no  in- 
dication of  becoming  any  exception  to 
the  general  rule.  We  of  the  nineteenth 
century  have  iust  stumbled  over  the  fact 
(donbtlesa  well  known  even  to  the  ante- 
diluvian world),  that  a  sufficient  quantity 
of  "pure  air"  is,  among  other  things, 
essential  not  only  to  the  happiness  and 
well-being,  but  to  the  very  existence  of 
the  human  race.  I  say  wb  have  just 
come  to  the  knowledge  of  this  fact ;  for, 
although  in  individuu  cases  such  matters 
have  long  been  well  understood  and  in- 
sisted upon ;  yet,  as  a  people^  we  have 
only  just  be^me  conscious  of  "  the 
lamentably  imperfect  sanitary  arrange- 
ments existing  in  this  country,  and  of 
the  better  systems  (in  many  respects,  at 
least)  instituted  in  some  parts  of  the 
continent"  The  ordinary  essentials  of 
health  having  been  established — and  the 
lameatable  disregard  of  them  by  the 


community  made  apparent— by  a  **  Sa- 
nitary Commission,"  remedial  measures 
have  in  consequence  been  propounded, 
and  the  "  Health  of  Towns"  bes  now  be- 
come the  object  of  legislative  care.  What 
incongruous  subjects  will — or,  rather, 
what  will  not— eventually  be  included  in 
"  Health  of  Towns  Bills  ?  "  it  were  very 
difficult  to  say.  The  condition  of  the 
mind,  bodv,  and  breeches-pocket — clean- 
liness ana  morality — pleasure  and  profit 
— ^protection  from  fire  and  flood,  as  well 
as  most  of  the  other  ills  that  flesh  w9M 
heir  to — will,  doubtless,  hereafter  be 
incorporated  in  the  ramifieations  of  this 
comprehensive  measure. 

While  theorists  are  settling  general 
principles,  however,  practical  men  show 
a  disposition  to  grapple  with  details, 
applying  the  results  of  "  careful  study" 
to  the  public  good.  The  cesspools,  pre- 
senting an  extensive  field  for  useful 
employment,  have  been  first  attacked. 
One  party  most  judiciously  proposes  to 
deodorise,  before  disturbing,  the  con- 
tents of  these  soon-to-be-exploded  re- 
ceptacles, and  afterwards  to  remove  the 
deodorized  matter  without  producing  soy 
annoyance.  Another  party  has  been 
operating  pretty  extensively  upon  the 
cesspools  in  Clerkenwell,  Sl  Giles's,  and 
other  low  neighbourhoods,  on  a  different 
plan ;  i^ia.,  by  pumping  the  exuvis  into 
the  sewers,  diluting  and  agitating  the 
matter,  so  as  to  produce  a  copious  e?oln- 
tion  of  such  "  vile  smells"  as  have  only 
been  tolerated  at  Harrowgate,  under  the 
presiding  deities  of  Health— or  Fashion  I 
The  plan  adopted  has  been,  to  run  a 
copious  stream  of  water  into  the  cenpool, 
and  then  punip  the  night-soil,  in  its 
diluted  and  difliised  condition,  into  the 
nearest  drain ;  thus  causing  a  most  in- 
tolerable stench  to  rise,  through  every 
untrapped  opening,  between  the  spot 
operated  upon  and  the  outlet  of  the 
sewer.  Our  unenlightened  forefatherB  had 
the  good  sense  to  restrict  the  intermed- 
dling with  such  deposits  until  after 
''midnight*s  witching  hour;"  our  mo- 
dem "  nightmen,"  however,  with  a  Uu- 
dable  disinclination  to  hide  their  candle 
under  a  bushel,  and  with  an  utter  con- 
tempt for  all  such  paltry  and  arbitrary 
distinctions  as  day  and  night,  invariably 
take  broad  daylight  for  their  perform- 
ances. Although  this  mode  of  getting  rid 
of  the  contents  of  cesspools  is  effected 
with  little  trouble  or  annoyance  to  the 
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operatorBy  it  prodooes  an  abominable 
Dnisance  in  the  neighbourhood,  and  is, 
altogether,  a  most  wasteful  mode  of  pro* 
oeeding,  both  as  regards  the  water  that 
ifl  expended  and  the  matter  thrown  away. 
The  latter  objections  might  be  obviated 
by  the  employment  of  Messrs.  Dean, 
Dray,  and  Dean's  cesspool  cleanser  (fully 
described  at  page  151  of  your  48th  vol.) ; 
but  this  is  not  perftetion  I  In  the  old- 
&shioned  way  of  emptying  such  places, 
with  the  cart  and  pail,  a  certain  quantity 
of  noisome  odour  escaped  into  and  tainted 
the  atmosphere ;  but  every  tyro  in  sci- 
ence knows  how  greatly  it  would  be 
possible  to  increase  the  quantity  of  offen- 
sive exhalations,  by  ngitation^  and  dif- 
jyawn  of  mrfaet  in  vacuo.  Now,  this 
is  exactly  what  Messrs.  Dean,  Dray,  and 
Dean's  apparatus  most  effectually  does ; 
they  provide  an  air-tight  cart  or  waggon, 
^^from  which  no  effluvia  can  escape" 
on  the  top  of  which  is  fixed  an  air-pump  ; 
from  the  body  of  the  cart  a  feed-pipe 
passes  down  into  the  cesapool  to  be  emp- 
tied. On  working  the  air-pump  a  par- 
tial vacuum  is  formed  within  the  body  of 
the  cart,  when  the  pressure  of  the  atmo- 
sphere forces  the  semi-fluid  night-soil 
up  the  feed-pine  into  the  waggon.  Being 
moat  effectually  disintegrated  and  agi- 
tated in  its  passage,  the  matter  freely 
parts  with  its  offensive  vapours  to  the 
exhausting  influences  of  the  air-pump, 
the  noxious  effiuvia  continuing  to  be 
extracted,  and  pumped  into  the  atmo« 
sphere  most  energetically  until  the  wag- 
gon  is  "  full."  The  night-soil  thus  acted 
upon  will  be  pretty  considerably  deodo- 
risedf  without  the  aid  of  Mr.  fillerman. 
If  previously  deodorised  by  that  gentle- 
man's process,  the  air- tight  vehicle  is 
hardly  necessary ;  but,  under  any  cir- 
cumstances, the  employment  of  an  ait' 
pump  for  such  a  purpose,  either  as 
regards  the  cost  and  delicacy  of  such  an 
instmment,  or  its  aetion  upon  the  matters 
to  be  removed,  is  about  as  oad  an  arrange- 
ment as  could  possibly  be  resorted  to. 
It  is  just  the  reverse  of  what  sane  science 
would  suggest. 

Unless  it  be  that  the /tfr^i/i^rw^  power 
of  night-soil  is  enhanced  by  this  exhaust- 
ing operation,  I  am  at  a  loss  to  perceive 
on  what  grounds  the  Royal  Agricultural 
Society,  at  their  York  meeting,  awarded 
a  prise  to  Messrs.  Dean,  Dray,  and 
Dean's  cesspool  cleanser,  ceruinly  a  noii- 
agrieuUural  implement]     I  can  only 


solve  the  difficulty  by  supposing  it  was 
done  for  the  sake  of  consistency,  and  to 
maintain  the  perversity  of  their  decisions, 
agreeably  to  which,  at  the  Northampton 
meeting,  they  gave  prizes  to  the  steam- 
engine  that  burnt  the  most  coals,  and  the 
fire-engine  that  took  most  men  to  do  the 
same  quantity  of  work ! 

The  introduction  and  perfecting  of 
sanitary  reform  is,  after  all,  only  a  means 
for  the  alleviation  of  miseries  of  our  own 
Creadon.  Still,  they  were  create  un- 
consciously ;  in  disregard,  it  may  be,  but 
not  in  hostility,  to  numan  health  and 
happiness ;  and  their  removal  or  allevia- 
tion is  the  work  of  science  and  legisla- 
HoOf  conscientiously,  diligenUy,  and  phi- 
lanthropically  directed  towards  tneir 
noblest  ends.  Quackery  avannt  I 
I  am,  Sir,  yours,  &c., 

W.  Baddblbt. 
29,  Alfred-street,  Islington,  Augiut  5, 1848. 
[With  all  respect  to  our  esteemed  cor- 
respondent, Mr.  Baddeley,  we  most  say  that 
we  do  not  see  wherein  the  force  (if  any)  of 
hia  objection  to  Messrs.  Dean,  Dray,  and 
Dean's  cesspool  cleanser  lies.  Surely,  it 
must  be  allowed  to  be  a  great  improvement, 
in  a  mechanical  point  of  view,  to  raise,  by 
the  pressure  of  the  atmosphere  acting  against 
a  vacuum,  matters  which  would  otherwise 
have  to  be  raised  by  scoop  and  backet. 
What  have  deodorisation,  or  delicacy,  or 
anything  of  the  sort,  to  do  with  this  ?  In 
either  case,  there  must  be  agitation  of  the 
matters  raised,  and  no  more  in  the  one  case 
than  in  the  other.— En.  M.  M.] 
■» 

RMMINOTON's     STSTKM     OV    BEIDOa 
BUILDING. 

Sir, — In  the  last  Number  of  your  Ma- 
gazine, you  published  a  description  of  a 
bridge  lately  erected  across  the  Trent, 
near  Ingestre,  by  Mr.  Remington.  A 
model  bridge,  on  the  same  principle,  has 
been  standing  for  some  months  in  the 
Surrey  Zoological  Gardens ;  and  it  was 
also,  at  the  time  of  its  erection,  briefly 
described  in  your  pages. 

In  the  construction  of  these  bridges,  it 
is  evident  that  the  object  the  architect  has 
in  view,  is  to  make  tne  longitudinal  sup- 
ports pr  stringers  (as  he  terms  them) 
sustain  the  bridge  bv  the  direct  cohesion 
of  the  fibres ;  and  tnis  he  partiy  effects, 
but  not  to  the  extent  his  description 
would  lead  lu  to  suppose. 
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If  the  stringen  were  at  flexible  aa  n 
rope  or  chain,  aad  firmly  attached  at 
their  eztremitiea  to  fixed  abutments, 
they  would  then,  doubtieis,  awume  n 
catenary  curve;  the  strain  would  be 
in  the  direction  of  the  fibre,  and  the 
statical  conditions  of  the  structure  eluci- 
dated by  the  formula  applicable  to  the 
catenary. 

As  there  must,  however,  be  always  a 
certoin  amount  of  stifihessin  the  stringers, 
this  will  tend  to  prevent  them  from  being 
adjusted  to  the  action  of  the  transit  load 
or  any  moving  weight,  and  consequently 
throw  a  cross  strain  in  them.  In  conse- 
quence of  the  stifiness,  the  stringers  will 
approximate  in  action  to  that  pf  the 
girder,  the  equation  of  which  is 

2 
Where  W  is  the  load  which  the  sprder 
wfU  suppprt,  s  a  constant  quantity  deter- 
ipined  oy  experiment,  and  kd  and  /  the 
breadth,  depth,  and  length,  all  in  inches. 
If  the  bridge  is  on  the  principle  of  the 
catenary,  then 

y,  2Efl 

ooiec  Z  of  suspension, 
w  3  Be  sin  /  of  suspension. 
Where  S  is  the  cohesive  strength  per 
square  inch,  and  a  the  area  of  a  trans- 
▼qrse  section  pf  the  stringer  at  the  abut- 
ment 

Reducing  these  equations  to  numeral 
examples  which  will  coincide  with  the 
bridge  at  Ingestre,  we  have, 

FirMi,  /«150xi2-1800,  A-5  and 
<f-5  inches,  and  «»1600  lbs. 

V-iii»4^li«!°-444-41b.. 
1800 

for  the  absolute  transverse  strength  of 
each  stringer,  which,  for  the  six,  gives, 
as  the  load  which  would  break  the  midge 
if  it  acted  as  a  girder, 

-444-4x6»2666'4lbs. 
Secondly,  on  the  principle  of  the  cate- 


Wy, 
£»1] 


J»  1)000,  a»25,  and  sip  of  z  of  sur- 
fto-sin  8"  40''--063952;  whence 
W»2  X  11-000  X  063952  x  26 
«351701bs; 
or,  the  si^  stringers  wUl  support 
35170  x6»211,020  lbs. 
It  must  not,  however,  be  supposed  that 
the  bridge  is  as  stron?  as  this. 

Mr.  &emipgton*s  bridge  is,  properly 
speaking,  neimer  4  girder  Widge  nof  is 


it  endrelT  sapported  by  the  dh^  oobe- 
sion  of  the  stnngers,  but  approximatiii|[ 
to  one  equation  or  &e  other,  in  propor- 
tion to  tne  stiffness  or  flexibility  of  the 
supporting  timbers. 

I  cannot  see  much  novelty  in  the  do* 
si^n,  for  bridges  of  this  oeocription, 
with  iron  chains  instead  of  the  timber 
stringers,  have  been  in  frequent  use 'for 
military  and  opcupation  bridges,  apd 
they  are  also  to  be  inet  with,  supported 
by  ropes  of  grass,  amongst  the  moun- 
tain passes  of  the  Himalaya,  and  in  Ame- 
rica amongst  the  An4es.  '  The  action  of 
the  bars  across  the  Avon,  at  Clifton^  fs 
also  upon  the  same  principle. 

The  greatest  pl^ections  to  bridges  on 
this  plan,  especially  when  built  or  tim*; 
her,  IS,  that  it  is  impossible  to  calculate 
their  strength,  or  to  Know  whether  eacU 
individual  nridge  approximates  neareat 
to  the  girder  or  ^he  cateniurv  construc- 
tion, u  it  approximates  the  fornier| 
the  absolute  strength  is  very  small — ^if^ 
on  the  other  hand,  the  flexibilitv  of  the 
supports  admits  its  approach  to  the  cate- 
nary, then  the  motion  is  exceedingly  un- 
pleasant and  oljectionable. 

If  I  am  wrong  in  the  above  rather 
hasty  remarks,  Mr.  Remington  will 
have  an  opportunity,  and  I  trust  wil) 
have  the  kinaness,  to  set  m^  righf. 

I  am.  Sir,  yours,  &c,     M. 

londOD,  August  8, 1848. 


OEBAT  WJBM  AT  MIW  TORK  —  flUPrpSl» 
CAUSB,  TUB  aXPLOSION  OP  IMOAHOfM- 
OBNT  MITRl  BT  THE  ACTION  OP  WATSI^ 

In  July,  1846,  a  prodigious  explosion,  ef 
nther  series  of  explosions,  took  place  ht 
a  store  in  Broad-strset,  New  York,  by 
which  the  contents  of  the  building  were 
throfm  in  an  intensely  ignited  stste  over  the 
surrounding  neighbourhood,  and  about  20Q 
houses  and  two  million  dollars'  worth  of 
property  were  destroyed.  At  a  late  Miietim 
of  tbe  FhuikUn  Institnte  tbe  piobeUe 
causes  of  this  disaster  formed  the  suljecl 
of  a  very  interesting  address  by  Dr.  Hsre, 
of  which  the  Journal  of  the  Institute  gives 
the  following  abstract : 

As  for  as  tiie  oaths  of  highly  oompetant 
witnesses  could  avail,  no  gunpowder  was 
present;  lo  that  the  result  could  only  be 
attributed  to  the  lesction  between  an  enor- 
mous qusntity  of  nitre  and  oombnstibls 
merchandise  with  which  t|ie  stpf^  n^  pc^ 
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In  til  tbara  were 
300,000  iSa.  of  nitre  io  pwoelf  of  180  ibi. 
(Mch  Mcured  by  two  Imgs,  an  additional 
baf  bjiving:  bean  put  over  tbat  originally 
employed.)  About  180,000  Iba.  waa  lituatad 
upon  the  aeeond  iloor,  50,000  Iba.  en  the 
fi{it  floor,  and  80,000  Iba.  on  the  tUrd 
floor. 

Of  the  aBerdiandiae,  the  apfgregate  waa 
more  than  doable  the  weight  of  the  nitre. 

It  waa,  however,  the  general  opinion  of 
thoao  beet  aequamted  with  the  labject,  that 
whcB  ignited  with  combnatiblea,  nitre  pro- 
dnoea  mily  that  apeeiea  of  eombution  wluch 
la  oalled  deflagration  by  chemiata,  withont 
being  ei^Mble  of  the  more  violent  and  in- 
stantaneona  reaction  dealgnated  by  the  word 
esploaknu  TUa  impreaaion  waa  atrengthened 
by  the  ihilnre  of  erery  effort  (made  by  aeve- 
rd  eminont  cheauata  employed  by  the  cor-* 
poretion  of  New  York)  io  explode  nitre 
by  ignition  with  corabnatiblea. 
'  Nwertheieaa,  agreeably  to  Haya,  of  Maa« 
aadmaetta,  an  ezploaion  waa  efliected  in  hia 
kbormtory,  by  bringing  water  into  contact 
with  about  100  Iba.  of  incandeacent  nitre  | 
alao  the  accidental  fidling  of  a  Jet  of  melted 
nitre  on  aome  water,  in  the  laboratory  of 
tibe  UniTeisity  of  Pennaylvania,  had  been 
prodnctire  of  n  aimilar  rmlt. 

The  exploafam  of  a  Tcaael  laden  with 
nitre,  wUdt,  whfle  lying  in  Boaton  Har- 
boor,  wai  bnmt  to  the  water'a  edge,  and  of 
othen  aimiUrly  laden  and  bnmt,  could  only 
be  eoqpUfaied  by  anppoaing  that  nitre,  when 
anfficfently  heated,  will  explode  with  water 
in  doe  contact.  Conaiatentiy,  it  might  be 
intered  that  thia  aalt  (well  known  to  be  a 
oomponnd  of  nitric  acid  and  oxide  of  potaa- 
ainm  or  potash)  woold  explode  with  any 
anbafeanee  capable  of  yielding  either  or  both 
of  the  elementa  of  water  or  hydrogen.  The 
preaence  of  the  latter  would  be  equivalent 
to  water,  ainoe  it  would,  with  the  oxygen 
ef  the  add,  lam  water. 

In  a  letter,  addreaaed  to  the  diatinguiahed 
chenoiat  above  mentioned  in  July,  1845, 
Hr.  Hare  haa  adverted  to  the  exploaion 
vriiieh  aocoeeda  the  combuation  of  potaa- 
rinaa  upon  water,  aa  ariaing  from  the  com- 
Htnafion  of  one  portion  of  the  water  with 
the  reaoltmg  incandeacent  globule  of  oxide, 
while  the  heat  of  thia  globule  uniting  with 
another  portion  of  the  liqui(|,  converta  it 
into  Idgh  ateam.  Moreover,  it  waf  aug« 
geated  tiiat  in  thia  instance,  chemical  affinity 
betirecn  the  water  and  the  oxidoi  in  cauaing 
the  pater  and  heated  globule  to  coalesce,  ia 
equivalent  in  efilcacy  to  the  momentum  of 
Uto  hammer  when  a  bar  of  iron,  at  a  wdd- 
Ing  heat,  ia  forced  into  contact  with  aome 
noiitnre  aitnated  upon  an  anvil. 

Or*  Han  pranmea  that  no  ^xfMtom  can 


tdce  place  nnleaa  the  reiigntfi  far  ^nAmwu 
it  are  held  or  brought  together,  at  the  nio# 
ment  of  reaction,  by  a  cwtain  foroe,  either 
chemical  or  mechanical. 

Some  chemical  compounds,  euch  aa  are 
formed  with  fhlminic  add,  or  with  ammo- 
nia, by  metallic  oxidea,  alao  the  chloride  of 
nitrogen  and  perchloric  ether,  explode  vio-* 
lently  without  con^ement,  ao  as  to  fracture 
a  plate  or  saucer,  upon  which  a  small  quan- 
tity may  be  detonated;  but  pulverulent 
mixtures,  such  aa  gunpowder,  however  pow* 
erfblly  explosive  when  employed  in  gunnery 
or  rodc-blaating,  in  open  veasels  fladi  with- 
out firaeturing  them,  or  producing  any 
report.  In  an  exhausted  receiver,  gunpow- 
der ia  lar  less  explodve  than  when  anbjected 
to  atmospheric  pressure  in  an  open  veaaeL 
Nevertheless,  when  gunpowder  ia  reatrained 
until  the  temperature  requidte  for  the  ap- 
propriate reaction  of  ita  ingredienta  ia 
attained,  it  exerta  a  force  far  exceeding  that 
of  the  chamber  confining  it.  In  thia  respect 
it  differe  from  steam,  of  which,  when  the 
temperature  of  the  fire  applied  ia  anffidentty 
high,  the  exploaive  force  ia  directly  aa  the 
pressure  before  bursting,  and  tins,  of  oouraey 
ia  commenaurate  with  the  strength  of  tlit 
confinhig  boiler. 

The  ingredienta  of  gunpowder,  aulphnr* 
charcoal,  and  nitre,  to  produce  the  greateat 
effect,  require  extreme  comminution  and 
intimate  intermixture  by  trituration,  and  to 
be  ao  granulated,  that  the  flame  of  tiie  por« 
tion  firat  ignited  may  convey  inflammation 
to  the  reat  through  the  intentioea  between 
the  grains.  Ita  auperiority  over  any  other 
mixture  of  nitre  with  combustible  matter 
deatitute  of  aulphur,  b  ooncdved  to  be  due 
not  only  to  the  pre-eminent  anscepUbility  of 
thia  aubstance,  of  vaporixation  and  inflam- 
mation, but  likewise  to  ita  well-known 
ability  to  decompose  metallic  oxidea  by 
attracthig  both  the  metal  and  oxygen.  Smee 
an  opinion  waa  expreaaed  in  1845,  in  the 
letter  above  mentioned  to  Haya,  that  the 
formation  of  aulphide  of  potaadum  ia  the 
firat  atep  in  the  proceaa  of  the  explodve 
reaction  of  gunpowder,  Fanday  haa  alleged 
the  flame  ol  thia  compound  to  be,  in  the 
ouq  in  point,  an  important  ioatnuneut  in 
the  propagation   of  fire  throughout   t^ 


Theh^atie  odour  of  the  fomea  eoQaeqvent 
to  the  firing  of  cannon,  and  likewise  of  the 
washings  of  a  gun  after  the  customary  ser- 
vice, demonstrate  the  production  of  a  sul- 
phide* It  haa  been  found  that  a  filtered 
solution  of  tlie  reddue  displays,  when  tested 
hyirop,  the  red  hue  which  indicates  the 
presence  of  a  eulpho<7anide. 

Agreeably,  hQir#T«r,  tQ  e  qualitative  exa- 
mmation,  the  solid  m^ifim^i  PX^MiM  8«i*: 
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powder  oooBifts  mainly  of  nearly  equal  parts 
of  carbonate  and  anlphate  of  potash,  while 
the  gaseoQB  residae  is  constitated  nearly  of 
equal  Toliiines  of  carbonic  add  and  nitro- 
gen. Of  course  the  sulphate  may  arise 
from  the  oxidation  of  sulpliide,  formed  at 
the  outset.  Notwithstanding  that  the  in- 
gredients of  gunpowder  are  prepared  as 
above  stated,  confinement  is  necessary  to 
prevent  the  grains  from  being  thrown  apart 
and  chilled,  so  as  to  prevent  the  propagation 
of  the  ignition,  through  the  congeries  form- 
ing a  charge,  by  means  of  the  flame  of  the 
first  portions  fired.  This  was  fully  demon- 
strated by  the  exposure  of  a  pile  of  gun- 
powder comprising  enough  for  the  charge  of 
a  musket,  within  an  exhausted  receiver,  to 
a  wire  intensely  ignited  by  a  galvanic  dis- 
chaige.  The  grains  did  not  take  fire  in- 
stanUy,  probably  because  the  vapour  evolved 
prevented  actual  contact ;  and  when  igni- 
tioD  did  ensue  it  extended  only  to  the  pro- 
duction of  a  feeble  flash.  On  examination, 
it  was  found  that  a  portion  of  the  powder 
had  escaped  inflammation. 

In  the  next  place,  a  like  weight  of  gun- 
powder was  consolidated  into  a  cylinder  by 
intense  pressure.  Thus  prepared  and  ignited, 
by  contact  with  an  incandescent  wire  in  the 
exhausted  receiver,  more  than  half  of  the 
cylinder  remained  unconsumed. 

A  much  larger  cylinder  of  the  same  mix- 
ture, similarly  consolidated,  placed  at  the 
bottom  of  an  iron  pot,  4  inches  in  diameter 
and  12  inches  in  depth,  on  being  touched 
by  the  end  of  an  iron  rod  reddened  in  the 
fire,  burnt  at  first  like  a  squib,  but  towards 
the  last  was  dissipated  with  an  activity  in 
some  degree  explosive,  probably  in  conse- 
quence of  the  pressure  created  by  the  reac- 
tion of  the  gaseous  current  generated  by  its 
own  deflagration. 

The  want  of  confinement,  which  is  thus 
capable  of  lessening  the  explosiveness  of 
gunpowder,  of  which  the  constituents  are 
intimately  intermingled,  is  still  more  en- 
fisebUng,  where  analogous  reagents  are  ig- 
nited together  without  admixture  or  com- 
minntion.  Under  these  circumstances,  the 
reagents  are  made  to  recede  from  each  other 
by  the  generation  of  that  vapor  or  gas,  to 
the  evolution  of  which,  under  confinement, 
the  capability  of  exploding  is  due.  Thus 
sundered,  they  are  chilled  by  radiation,  so 
that  the  temperature  requisite  to  sustain 
and  communicate  ignition  is  not  supported. 
Moreover,  the  rapidity  of  reaction  being  as 
the  multiplication  of  the  points  of  contact, 
and  these  being  fewer  as  tiie  substances  are 
less  dirided  and  intermingled,  the  deflagra- 
tion takes  place  in  detail,  instead  of  having 
that  simnltaneousness  whidi  is  indispensa- 
ble to  render  it  expletive. 


In  addition  to  the  ideas  above  mentioiied 
as  having  been  conveyed  in  Dr.  Hare's  let- 
ter to  Hays,  it  was  urged,  also,  that  his 
inference  as  to  the  explosion  of  water 
with  incandeseent  nitre  bemg  attribntable 
to  a  reaction  analogous  to  that  repreeented 
as  taking  place  when  potassium  is  burnt  with 
the  oxide  of  potassium,  was  supported  by 
the  fact,  that  a  white  heat,  the  base  of  nitro 
spontaneonsly  abandons  its  add,  while  fimna 
water  it  cannot  be  separated  by  any  tempe- 
rature. Consequently,  the  presentation  of 
substances,  consisting  of  carbon,  bydrogeoy 
and  oxygen,  by  yidding  water  to  the  luise, 
could  not  but  be  productive  of  a  result  ana- 
logous to  that  whidi  remits  from  the  pre- 
sentation of  sulphur  and  carbon. 

The  only  obstade  is  as  follows  :^3nb- 
stances  containing  hydrogen  and  oxygen, 
whether  in  the  proportion  for  fonnhig  watery 
like  sugar,  starch,  gum,  and  wood;  or 
having  an  excess  of  hydrogen,  like  oils  and 
resins;  moreover,  all  the  oonstitaenta  of 
nitre,  even  the  base,  are  susceptible  of  the 
aeriform  state  at  the  temperature  prodndble 
by  the  reaction  of  nitre  with  them.  But 
when  kept  together  until  that  point  is  at- 
tained, the  explosive  power  must  be  fully 
equivalent  to  that  of  gunpowder.  The  re- 
agents are  in  a  state  analogous  to  that  of 
two  gases  extremely  condensed. 

The  explosibility  of  incandescent  nitre  with 
water  was  illustrated  in  the  small  way,  by 
heating  a  portion  in  a  platina  capsule  by  the 
flame  of  a  hydrogen-oxygen  blowpipe,  and 
sudden  immenion  in  the  liquid.  So  aetive 
was  the  explosion,  that  a  portion  of  the  re- 
sulting hydrate  flew  ont  upon  the  operator. 
Yet,  when  thrown  in  the  same  state  upon 
molasses  or  sugar,  no  explosion  ensuod : 
nevertheless,  when  a  capsule  containing 
nitre  heated  to  the  point  of  volatilization, 
was  struck  with  the  face  of  a  hammer, 
coated  with  sugar  melted  upon  it  and  made 
to  adhere  by  moisture,  a  detonation  took 
place ;  a  still  more  powerful  detonation  was 
produced  as  follows : 

Upon  an  anvil,  a  disk  of  paper  of  3  inches 
in  diameter,  was  laid,  covered  with  pulve- 
rized sugar.  Over  the  sugar  was  placed 
another  similar  disk  covered  with  pulverized 
nitre.  A  bar  of  iron,  rather  wider  than  the 
disks  at  a  welding  heat,  was  then  hdd  over 
them,  and  subjected  to  a  blow  from  a  dedge. 
An  explosion,  with  a  report  like  that  of 
a  cannon,  ensued. 

Instructed  by  the  ftusts  and  oondderations 
above  stated,  it  is  inferred  that  the  explo- 
dons  which  contributed  to  extend  the  ooa- 
flagration  in  New  York,  as  above  mentioned, 
arose  ftt>m  the  reaction  of  the  nitre  with 
the  combustible  merdiandise  with  which  it 
was  surrounded.    It  is  presumed  that  as 
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loott  M  the  fire  leeched  eny  of  the  ^nntiy 
bege,  it  mwt  hiTe  nm  rapidly  throngh  the 
wlMile  pile,  by  meant  of  the  intersticea  iie« 
eataarily  exiating  between  them,  the  nitre 
fritii  whieh  they  were  embaed  ceasing  them 
lo  deflagiate.  Mneh  of  the  salt  being  thus 
brought  to  the  temperature  of  fdiaon,  it 
mnat  ha^  ran  abont  the  floor,  reached  the 
eombeatiblea,  and  loon  found  its  way  to  the 
next  atory  throogh  the  seattlea,  which  were 
opea*  iJl  the  floors  most  haTo  been  rapidly 
dsitrayed  by  the  oonaeqoent  deflagration» 
hr  ew^ceading  in  activity  any  ordinary  oom- 
bnatiaii.  Meanwhile,  the  nitre  being  all 
liqnifiad  and  collected  in  the  cellar  in  a  state 
of  faeandeseenee,  and  the  merchandise  oon« 
glomerated  by  the  fusion  of  sugar  and  shell 
lac,  aided  by  the  molasses,  the  height,  the 
Uqoidity,  and  temperatnre  moat  haTc  pro- 
dnoed  idl  the  eonditiona  requisite  to  intense 
delomationa.  The  floors  having  been  con- 
suned,  the  storsa  must  have  been  equiyalent 
to  an  enormous  cradble  of  twenty  feet  by 
ninety,  at  the  bottom  of  which  were  nearly 
three  hundred  thousand  pounda  of  nitre, 
raperfioially  heated  lar  aboTo  the  tempera- 
ture producible  by  any  furnace  so  as  to 
eonvert  the  reagenta  into  nascent  aeriform 
matter  under  a  pressure  of  half  a  million  of 
poundf.  The  intense  reaction,  howerer, 
would  not  permit  of  durable  contact.  At 
each  impaet,  the  wlmle  maas  must  have  been 
thrown  up  explodfely,  and  hence  the  suc- 
eeasive  detonations.  But  the  chemical  re- 
aetioa,  the  heat,  and  the  height  of  the  fall, 
growing  with  their  growth,  and  strengthen- 
faig  witii  their  strength,  th^  last  dcTation 
waa  succeeded  by  the  thundoing  report  and 
atnpendous  explosion,  of  which  it  has  been 
an  object  to  aJford  a  satisfactory  explana- 

tiOB.* 


HOW  TRB  TOTING  IK  NATIONAL  A8SKM- 
BLUa  IB  (PBOPOaXD  TO  bb)  MANAGBD 
IM   VEAMGB. 

Each  deputy  is  to  have  a  ball  of  equal 
Rxe  and  weight;  at  each  seat  are  to  be 
placed  two  small  tubes,  and  the  occupant  of 
the  seat  drops  his  ball  into  one  or  other  of 
theae,  according  as  he  wishes  to  vote,  aye 
or  nay.  Under  each  of  the  corridors  which 
separate  the  ranges  of  seats  are  placed  two 
larger  tubes,  extending  from  the  extremitiea 
of  the  hall,  into  one  of  which  open  all  the 
tabes  destined  to  carry  the  affirmative,  and 
into  the  other  those  destined  to  carry  the 
negative  votes.  These  tubes  are  established 
with  properly  calculated  slopes,  so  as  to 

«  In  a  short  time  a  mora  circumitantial  account 
of  Dr.  Hare's  experimenU  and  inferences  respect- 
ing the  Bubjecta  of  the  shore  conununicatlon  will 
hopobUshed. 


bring  the  balla  certainly  and  rapidly  along 
with  them,  and  each  terminates  io  a  counter- 
balanced reservoia;  the  adjustment  of  which 
allows  the  appreciation  of  all  weights  from 
that  of  a  single  ball  up  to  that  of  900  (the 
number  of  votea  in  the  assembly.)  Each 
reservoir  acta  upon  a  aeparate  index-hand 
(that  for  the  affirmative  Totes  being  white, 
that  for  the  negative  black)  which  moves 
over  a  semicircnhur  dial  sufficiently  large  to 
be  divided  into  the  requisite  numb^  of 
parts,  easily  risible  from  sll  parte  of  the 
halL  The  position  of  the  hand  will  then  at 
onoe  indicate  the  number  of  votee,  ^§  and 
nay. 


FIB8T  TRIAL  OJT  BABOIT  VON  BATHBN'8 
GOMPUMSBD  AIR  liOCOMOTIVR  CARRIAGE 
ON  COMMON  ROADS. 

We  have  eeveral  times  taken  notice  of  the 
compressed  air  locomotive  carriage,  whieh 
was  in  the  course  of  construction  in  the 
workshop  of  the  College  of  Civil  Engineers, 
Putney,  according  to  the  plans,  and  under 
the  immediate  direction  of.  Baron  Yon  Ra- 
then  (secYolxlvi.,  p.  576,  vol.  xlvii.,  p.  93, 
vol.  xlviiL,  p.  61.)  We  have  now  the  plea- 
sure of  announcing  that  it  has  been  at 
length  completed,  and  an  experiment  made 
with  it  on  tiie  common  highway,  which, 
though  not  exempt  from  the  mischancea  so 
common  to  first  trials,  is  sufficiently  en« 
couraging. 

This  first  trial  was  made  on  Wednes- 
day last,  on  the  road  between  the  College 
and  Wandsworth.  The  carriage  travelled 
the  distance  (about  one  mile)  from  begin- 
ning to  end  with  an  nniform  and  regular 
speed  of  about  eight  miles  per  hour ;  and  an 
attempt  (as  we  understood)  was  then  made 
to  increase  the  pressure,  in  order  to  attain  a 
speed  of  10  or  12  miles,  when,  unfortu- 
nately, some  of  the  tobes  of  the  air  reservoir, 
which  had  been  worked  in  the  course  of  last 
week  to  a  very  high  degree  of  pressure,  and 
thereby  much  injured,  gave  way,  and  ex- 
ploded, (happily  without  injury  to  anyone). 

Nevertheless,  we  may  consider  the  prob- 
lem of  the  practicability  of  obtaining  an 
uniform  working  power,  from  compressing 
air  in  large  quantities,  and  to  a  high  degree, 
to  have  been  thus  determined  in  the  affir- 
matiye.  Though  the  degree  of  speed  safely 
attainable  is  a  point  yet  to  be  ascertained, 
it  is  a  great  deal  to  have  established  the 
principle  that  compressed  air  eon  be  made 
practically  ayailable  aa  a  motive  power,  and 
is  but  dependent  on  mere  soundness  and 
strength  of  matorials  for  a  large  meuure 
ofi 
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tfft*9HAtt  >Bt>VSMOMttI»  OV  GSOKBTBT. 

The  Gresham  Profestonhlp  of  Oeometry 
was  held  for  the  last  Arty  yean  by  Dr. 
Birch.  Thii  gentleman  lately  died,  leaTing 
Gresham  Goflege  pretty  mnch  where  he 
fonnd  it  as  to  literary  celebrity,  though 
somewhat  altered  fai  its  locality.  Hie  dbe- 
tors  hsTc  supplied  the  loss  by  the  appoint- 
ment of  Mr.  BdUnt^  the  son  of  a  oommon- 
coondlman,  who  (the  son  we  mean)  distfai- 
gnished  himself  at  Cambridge  as  twenty-fifth 
senior  opthne  and  iixty-fifth  man  of  his 
year,  eighteeo  years  ago^  His  oompetitots 
were  ProAiiior  Moeeley,  Mr.  Cowio,  a  senior 
wrangler,  Mr.  Potts,  the  anthor  of  the  best 
Rngliah  work  on  geometry  of  this  oentory, 
fuid  some  otheri.  We  augnr  great  things 
ffom  a  gentleman  who  is  preferred  to  others 
ftppareirtly  so  mndi  Ids  superiors ;  attd  our 
prognostications  are  yet  more  tcnguine  when 
we  remember  that  he,  at  his  secession,  is  as 
well  known  to  the  sctentifio  world  as  his 
predecessor  was  after  foity  years'  tenure  of 
the  ehair  of  BriggSi  Barrow,  and  Hooke. 

Our  contemporary,  the  Meekania*  MO' 
g^hut  has  fished  out  the  preceding  facts. 
This  joumsl,  which  has  taken  up  the  subjoet 
with  meritorious  warmth—for  really  Gres- 
ham College  is  a  disgraoe  to  modem  ciTili- 
aation^-offers  to  retract  its  censures  if  one 
tingle  witness,  who  knows  the  difference 
between  Taylor's  theorem  end  Christie'sy 
will  say  that  he  has  gained  from  the  Gres- 
ham lectures  on  geometry  any  single  idea 
which  was  not  as  common  as  flints  in  a 
chalk-bed.  We  are  afraid  that  our  contem- 
porary has  here  committed  himself;  and  we 
should  Uke  to  play  the  part  of  the  friend 
Who  used  to  institute  a  suit  in  Doctors' 
Commons  in  certain  cases  of  marriage  within 
the  prohibited  degrees,  thereby  to  Under  an 
enemy  from  doing  it.  We  really  haTC  some 
idea  of  Taylor's  theorem,  and  could  get  it 
ftp  in  time  for  the  hearing ;  though^  what 
Christie's  theofcm  is,  we  do  notimow,— *we 
suspect  our  contemporary  has  some  joke  on 
his  anvil.  But,  if  we  can  qualify,  we  should 
then  proceed  to  say,  that  we  once  heard  two 
men  talking  about  the  Gresham  lectures, — 
and  one  of  them  told  the  other  that  happen- 
ing to  stray  into  a  Gresham  lecture-room 
while  the  professor  of  geometry  was  waiting 
Ksr  an  audience,  it  so  fell  out  that  his  en- 
trance made  a  quorum.  The  professor  was, 
dierefore,  obliged  to  read,  which  he  pro- 
eeeded  to  do  from  a  paper  containg  a  lecture 
on  the  properties  of  Jkane,  with  substantia- 
tory  citations  from  .Aristotle !  Now,  surely 
sndi  ideas  are  not  as  common  in  geometry 
as  flints  in  a  chalk-bed. 

Our  contemporary  declares  that  he  will 
endeayour  to  form  an  audience  for  Mr.  Ed- 
kins,  and  report  his  lectures.    This  is  the 


right  ways- 
have  set  Gresham  College  on  its  legs  again 
long  ago.  A  committee  of  publio*spiiited 
individuals,  who  would  subdivide  into  eeo- 
tions,  entitled  '*  Qnomms  for  the  snpervi. 
sion  of  the  Gresham  Breach  of  Trust,^'  and 
act  up  to  their  name,  womld  deserve  thanks. 
But  our  contemporary  seems  to  hsEve  some 
notion  that  his  plan  is  to  act  by  shaming  ttie 
Corporation  of  the  City  of  London,  in  whidL 
idea  he  seems  to  «s  to  be  ai  sanguine  as  Mr. 
Pickwick,  when  be  thought  he  ooufalabaah 
Dodson  and  Pogg.  No,  no  1— Mr.  Bdkiitt 
will  be  led  to  such  research  and  reading  ie 
will  fit  him,  St  least,  for  his  onUnsiy  dntite 
long  before  the  speer  of  our  eonlempoiaiy 
wiU  find  a  weak  place  in  the  sheU  of  the  dtj 
turtle.  We  reoommtod  to  th^  new  profot- 
sor  to  bestir  himseif  i  and  as  he  hss  gained 
his  position  to  the  exclusion  of  men  of  m 
much  higher  caste,  let  him  acquit  himself  of 
being  an  aocomplioe  before  the  foot  b^  show- 
ing that  he  does  not  mean  to  be  one  after  it. 
Let  him  make  up  hie  mind  to  retire  in  fisvonr 
of  his  future  self ;  and  in  the  meantime,  Ist 
him.  enjoy  himself  in  training  his  suoceiaor. 

Our  contemporary  seems  to  take  for 
granted,  that  by  geometry  ^  was  meant  geo* 
metry  as  distinguished  from  otiier  perti  of 
mathematios.  We,  on  tiie  cbntrary,  are 
persuaded  that  mathematics  in  general  were 
intended.  It  was  our  purpose  to  have 
argued  this  point;  but  we  desist,  Irom  a 
eonviction  that,  until  the  arrival  of  better 
days,  it  matters  nothhig  whether  Sir  Thossas 
Giesham  meant  geometry  or  gymnastics.  It 
is  useleis  to  settle  the  plaoes  for  meat  and 
bread  in  an  empty  pan^,  particularly  when 
we  know  that  neiUier  butcher  nor  baker  has 
received  an  order. 

The  time  must  come  when  the  funds  given 
to  the  advancement  of  mankind  by  the  noble 
citizen  shall  cease  to  be  the  private  patron- 
age of  a  few  illiterate  liverymetf.  The  Cor- 
poration of  London  is  ttrong'-^-bat  there 
Cometh  a  stronger. — The  Aikmmwm* 
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Dancan  Maekenzle,  of  Ooodmsn's  Pieldt,  duuiii- 
(beturer,  for  eertain  impr^Tementa  In  Jaequaid 
machinery  for  figuring  fabrict  and  tisauei  generally, 
and  apparatus  for  transmission  of  designs  to  said 
Jaequard  machinenr,  parts  bt  which  are  apptlcaMe 
to  playing  muiical  Initrumenta,  composing  printing 
types,  and  other  like  purpoaes.  (BeiAg  a  commu- 
nication.)   August  5 ;  six  months. 

David  Newton,  of  Macclesfield,  Chester,  mer- 
chant, for  certain  improvements  in  the  appUcatlon 
of  glass  and  glazed  surfaces  to  nautkal,  architec- 
tural, and  other  similar  purposes.  August  7 ;  dz 
months. 

Samuel  Thornton,  of  Birmingham,  merehant,  and 
James  Edward  M'Conneli,  of  Wolverton,  Buoklng- 
hamahire,  engineer,  for  improvementa  in  ataam 
engines,  and  in  the  means  of  retarding  enginaa  and 
carrlagee  on  railways,  and  in  connectlog  railway 
carxlages  or  waggons  together ;  also  improvements 


krnrttfinttA^t^*  16*1 

n  fWWrtiBg  ■  WWflltiB*^**t^1?**  bMWMA  Od6  ftet  of  ft  for  CSttAlli  MjptoVSBHBts  in  flio  imHIlfMtWTft  of 

Mhray  tfiin  aiia  anofher,  bf  tlgiiBli  or  otherwite.  malleablo  Iron.    Aurast  8 :  six  months. 

Av^st  7;  tljc  months.  Joshua  Cooch,  of  Harleston.  Korthatbptonshire, 

John  Meteilfe«  of  Little  Bolton,  Lancaster,  ma-  agricultural  implement  maker,  for  improvementa 

tlMne  maker,  and  Robert  HalUwell,  of  the  same  in  sackholdert.    Auguiit  10;  six  months, 

tlace,  nechanle,  for  eertain  machinery  or  apparatus  William  Thomas  Henley,  of  Clerkenwell,  philo- 

Ibr  ptepariog  and  ipinnlng  cotton  and  other  fibrous  sophical  instrument  maker,  and  David  Qeorge  Fos- 

•nbftaoeei.    August  S  t  tix  months.  ter,  of  Clerkenwell,  aforesaid,  metal  merchant,  for 

Moee^  Pool6(  cl  London,  gentleman,  for  improve-  certain  Improvements  in  telegraphic  communica- 

aiecrta  Hi  the  siaBuAeture  of  casks  and  other  siml-  tlon,  and  in  apparatus  connected  therewith,  parts 

Jar  Yesaels  of  ^ood.     (Being  a  communication.)  of  which  improToments  are  also  applicable  to  the 

Jnsgnst  8 }  six  ttonthi.  moving  of  other  machines  and  machinery.   Auguat 

Samuel  Lees,  of  the  ixm  of  Hannah  Lees  and  10;  six  months. 
Bona,  of  Park  Bddge,  Lancaster,  iron  manufacturer, 


iHtmtsAf  tni  61r  i>Bti«As  fok  abticli^  dv  Utility  ftfiortfTSBCo: 
tMleef  Ho.in 
Aaclatra-theRe- 

tibn.      glsier.     proprietors' Names.  Addreasei.  Sutjeeta  of  Deaigaa. 

Avg;  t     IIM     ThdtDBiBunihamClark,  Lawnnoe  Poutney-lane,  Lon- 

doDM.....M..«M*......».. A  direction  label. 

-^  t  Conical    spring   M   tillway 

*     liit     JohriBrowd .-.^SheflhW   J     'J^^^'tJ^^^^ 

V     octagon  steeL 

7     1528     John  Robert  Ororer  ^  Castle-street,  Holbom  Letter  paper. 
1829     Thomas  Porter Strand  .m...  Shirts. 

8      1880     Tboinaa  Dbfihora Liverpool  m...... « Tassel  ihstener  for  brooches, 

clasps,  buttons,  &c. 

„      1581      Charles  Twigg ...^  Birmingham    ^.^ A  sewn-through  shank  papier 

m8ch6  button. 
„      1532     RcblnMn  and  Fussell...  Mill  Wall  Works,  Poplar  ......m.  Wrought  iron  railway  wheel. 


TO    ABCHITBCTS,    BUILDERS,  &c. 

0(mp6r-Wire   Oord* 

T>  B.  JtiWALL  8r  Cb.'»  PATENT  IMPROYBD  COPPER-WIRE  CORD  for  tfrlNDOW  SAflft  LINES, 
-^^  H ot-hoQfea,  Lightning  Conduetors,  Hanging  Pictures,  Clock  Cord,  and  various  other  purposes  for 
whJcb  hempen  rope  haa  hitherto  been  used.  This  nevf  and  valuable  Patent  is  fast  superseding  the  use 
of  the  hempen  cord,  and  is  strongly  recommended  to  all  Builders  and  other  parties  connected  with  the 
^bove.  Th£f  Wfrtf  Cord  may  be  had  wholesale,  and  specimens  seen  at  the  Office  of  the  Patentees,  No.  163, 
Penchuieh-street,  W.  T.  ALLEN,  Agent;  or  retail  of  G.  and  J.  DEANE,  46,  King  William-street,  and 
K.  PARKS,  HO,  Fleet-street;  also  of  all  respectable  Ironmongers. 

GtTTTA  P£RCHA  COMPASnTsTwORKS, 

WHARF  ROAD,  CITY  ROAD. 

London,  !«/  JpfU,  1848. 

VPHB  OUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
•^for  the  pAf  ZMT  Gutta  PxncfiA  DAxviko  Bahdb  justtfles  the  utmost  eonfldenee  that  they  are  fUlly 
approved. 

Their  AMblHty  and  aCrengtb—pennanent  contractility  and  uniformity  of  substance— their  son-tuseep- 
tlhilfty  of  io^lry  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water—and  the  facility  with  whioh  the 
single  Joint  required  can  be  made  in  Bands  of  any  length— render  thdffl  superior  fbr  almost  all  working 
purposes,  and  decidedly  economical. 

Oairoaasaf  Tvaiiro  of  all  aiaea,  Bovoixa,  CATHSTSKa,  Stxthxscopxs,  and  other  Surgical  Instruments; 
Movx^iyoa  ron  Pictvxx  Pbamxs  and  other  decorative  purposes;  Whips,  Thovgs;  Tbmnis,  Golv,  and 
CxzcXJR  Balls,  ftc,  in  great  variety. 

_  Patent  Ghitta  Perdui  Shoe  Soles.  ^  ^     .    , ,    ^, 

The  applicability  of  Gutu  Percha  Soles  for  BooU  and  Shoes  havmg  been  extensively  and  satlsfsctorily 
ieiCed,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  ita  merlu  having  been 
Acknowledged  by  ail  who  have  tried  it.  indeed,  experience  has  proved  that  Gutta  Percha  Boles  wear  twice 
aa  long  as  leather^  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervtous  to  wet 
until  quite  worn  through. 

^   Boot  and  Shoe  Soles  for  Stunmer  Wear. 

The  fact  of  the  total  iniperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  xvxs  iv  SUMMxa,  so  often 
iaflicta  upon  the  incautious,  and  this  effect  msy  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ji  tk4  tOmtt  Hau,  th»  rtmarlnbif  non-conduetiug  proper tiu  of  Gutta  Percha  afford  a  moMt  vai%abl«  pro- 
jieeNeiB  to  tkM*  mho  are  suditeteU  to  e^ffering  or  inconvettienee  by  walking  «j»o»  heated  pavemeute. 

The  question  of  the  dtirability  o^  Gutta  Percha  Soles,  aa  compared  with  Leather,  has  lone  since  been 
daeidcd  in  Avour.of  the  former;  ami  BO  Imiteac*  of  failure  has  yet  eome  to  nie  knoir- 
Of  fbie  Oottpany  wlii«h  nay  not  be  iCaertbed  to  a  nesiect  ot  tlieir  Frinted 
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To  InTMfttors  And  Patentees. 

MESSRS.  ROBERTSON  ft  CO., 

PATEHX  SOX.||CZTO&l, 

(0/  vhich  firm  Mr.  J.  C.  ROBERTSON,  the 
Edzvor  of  the  Mbchanics'  Maoazivs  from  its 
oonmenoement  in  1829,  is  principal  partner,) 
undertake 

The  proeuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  bnsi- 
neia  relating  to  Patxmts. 

flpeelfleattons  brawn  or  Keriaed. 

DISCLAIMBae,  AMD  UKMORANDUMS   OV 
ALTSaATION    PaKPABXO    AXfO    BNaOI.LBD. 

OaToats  Entered  and  Oppoaitiona 

Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searohea  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Caaea  anbmittedj  4ke.  *e« 

MB88B8.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


Lately  published.  Third  Edition,  Price  7s.  6d., 

BKicroftcopic  DhuitrationSy 

WITH  descriptions  of  the  New  Microscopes,  and 
ample  Instructions  for  Use.    By  Axdrsw 
PmiTCHASD,  M.R.I. 

Also,  by  the  same,  Price  128., 
A  HISTORY   OF   INFUSORIA,  Living   and 
Fossil,  with  Descriptions  of  all  the  known  species 
of  Animalcules,   and  upwards  of  500  Engraved 
Figures. 

NoTs.— Part  I.  of  the  above  work,  entitled  "  A 
GENERAL  HISTORY  OF  ANIMALCULES," 
with  the  Engravings,  may  be  had  separately, 
Price  Ss. 

London:  Whittaker  and  Co.,  Ave  Maria-lane. 


To  Engineers  and  Boiler- 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM-BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes;  —  all 
soru  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham, 
and  Smethwick,  StaflTordshlre,  mannftcture  Boilers 
and  Gas  Tubes,  under  an  exclusive  License  f^om 
Mr.  Richard  Prosser,  the  .Patentee. 

These  Tubes  are  extensively  used  In  the  BoUera 
of  Marine  and  Looomotftre  Steam  Engines  in 
England  and  on  the  Continent ;  — are  Stronger, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  StaSbrdshlrf. 

LONDON    WAREHOUSE.  No.    6<.    UPPER 

THAMES-STREET. 


Automaton  Calcnlatonk    . 

MR.  WERTHEIMBER'S  Patented  AUTOMA- 
TON CALCULATING  MACHINES,  perform- 
ing both  Addition  and  Subtraction,  ftom  one  fartbiox 
up  to  a  million  of  pounds,  (price  4/.  4«.),  adopted 
by  her  Mi^eaty,  by  the  Board  of  Trade,  and  seven! 
other  Government  Offices;  and  the  REGISTER- 
ING MACHINES,  which  Indicate  the  number  of 
Strokes  performed  by  a  Steam  engine(prioe  S/.  8«.), 
adopted  by  the  Admiralty  and  the  most  oelebrsted 
engineers  of  England,  are  now  on  sale  at  Messn. 
Watkins  and  Hill's,  Mathematical  Instrument 
Makers  to  her  Majesty,  5,  Chaiing<cross. 
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Tiie  Railway  Record, 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  every  Saturday  Morning,  sad 
contains  full  and  exclusive  Reports  of  all  Bsil- 
wnr  Meetings,  with  the  Official  Documents  in  lUl ; 
Railway  Law  Cases,  Railway  Share  Lists,  and 
Traffic  Returns,  and  all  matters  affecting  Ranwsy 
Proprietors.  It  is  considerably  larger  than  say  ^ 
other  Railway  Paper,  and  is  exclusively  devoted  to  \ 
this  branch  of  enterprise. 

The  RaUwaji  Record  will  be  found  a  ^uliaiiy 
eligible  medium  for  Advertisers  of  all  articles  con- 
nected with  Railway  Companies,  and  all  matten, 
whether  of  use  or  luxury,  which  it  is  sou^t  to 
bring  under  the  notice  of  Capitalists. 

Price  6d.  stamped;  Office,  153,  Fleet-street, 
London. 


♦  — 

CONTENTS  OF  THIS  NUMBER. 

Description  of  Walker's  Patent  Hydraulic  In- 
gine—< vUik  engravinge)   m.....m....m  149 

On  the  Means  of  Fastening  together  the  Com- 
ponent Parts  of  Vessels  for  Navigation- 
Treenails,  Bolts,  Coques,  &c.  By  the  late 
Brig.  Gen.  Sir  Samnal  Bentham «..••  IM 

The  Sea  Wall  Question— Motion  of  the  Sea. 
By  Wm.  BeU,  Esq — -  154 

Sea  Walls-^Should  they  be  Sloping  or  Verticslf 
By  T.  Smith,  Esq.,  C.E.— (wriM  emgravingt)  ISi 

Specification  of  Bird's  Patent  Improvements  in 
Liquid  Measures ^»..„.—  IS' 

Sanitary  Reform  v.  the  Insanity  of  Science. 
By  Mr.  Baddcley ^.^m.  160 

Remington's  System  of  Bridge  Building .......  161 

Great  Fire  at  New  York— Supposed  Cause,  the 
Explosion  of  Incandescent  Nitre  by  the 
Action  of  Water ^ ..m....  16S 

How  the  Voting  in  National  Assemblies  is  (pro- 
posed to  be)  managed  in  France .m.m..<  1^ 

First  trial  of  Baron  Von  Rathen's  Compressed- 
Air  Locomotive  Carriage  on  Common  Roads.  W 

The  Gresham  Professorship  of  Geometry  ..»••••  1^ 

Weekly  List  of  New  English  Patents  ...........  1^ 

Weekly  List  of  New  ArUcles  of  UtiUty  Regis- 
tered .^ ^ l<y 

Advertisements  - ^——  ^^ 

LONDON:  Edited,  Printed,  and  Published,  Hf 
Joseph  Clinton  RoberUon,  of  No.  166,  Fleet- 
street,  in  the  City  of  London.— Sold  by  A.  ssa 
W.  GaUgnani,  Rue  Vivienne,  Paris;  Machin  sad 
Co.  DubUn  I W.  C.  CampbeU  tad  Co.,  Hamboif  h. 


MUSEUM,  REGISTER,  JOURNAL,  aKD  GAZETTE. 


No.  1306.] 


SATURDAY*  AUGUST  19,  f848.    [Price  3J.,  Stomp«d»  id. 


Edited  by  J.  C.  llobcrUOB«  li8,  Fle«t-str«et. 


A  GOVERNABLE  BALLOON. 
Fig.  1. 


fig.  3. 
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PtAN  or   AK  AtRIA:L  tOCOMOTtTB  OR  OOTSRNABLV  BALLOON. 


A  BALLOOK  possesses  a  principle  of 
znetion  indepenaenlly  of  anj  mechanical 
contrivance,  or  other  means,  than  gas 
and  ballast;  that  is,  a  motion  upwards 
when  it  displaces  a  greater  w$ighi  of  air 
than  itself,  and  downwards  when  it  dis- 
places a  less  weight.  It  possesses  this 
m  common  with  other  things^for  in- 
stance a  bullet,  but  this  motion  is  only 
simply  up  or  down.  Put,  however,  a 
bullet  on  the  top  of  an  inclined  plane* 
and  its  motion  becomes  diagonal.  Now, 
Jet  us  apply  this  to  a  balloon.  To  pro- 
duce on  the  balloon  a  similar  effect  to 
that  of  the  inclined  plane  on  a  bullet,  let 
us  add  to  a  common  balloon  a  kind  ot 
horizontal  sail  (of  which  an  idea  may  be 
formed  from  fig.  1)  with  some  contriv-^ 
ance  for  inclining  it  as  required  (for  the 
contrivance  see  further  on).  Let  it  be 
required  to  navigate  the  balloon  from  A 
to  6,  fig.  2 ;  incline  the  sail  up  towards 
B  (the  gss  and  ballast  are  in  a  proportion 
productive  of  an  upward  tendency). 
Arrived  at  B,  or  the  equilibrium  eleva- 
tion of  the  balloon,  let  out  some  gas, 
which  will  give  it  a  tendency  downwards, 
and  incline  the  horizontal  sail  down  to- 
wards C ;  arrived  at  C,  throw  out  some 
ballast,  and  incline  the  sail  up  towards 
D ;  and  so  on  till  you  reach  6. 

If  there  is  any  wind,  the  balloon  must 
besteered  as  if  going  so  much  to  wind- 
ward of  your  destination  as  the  wind 
would  carry  you  in  the  same  time. 

So  far  good ;  we  have  got  the  means 
of  going  from  A  to  G :  let  us  now  turn 
our  attention  to  increasing  the  speed  of 
the  balloon.  Towards  this  end,  let  us 
make  the  '*  Ethereal  Argo*'  something 
resembling  the  *•  Oceanic  Argo  "  in 
form — in  other  words,  make  the  balloon 
approachiuff  to  ship  shape;  perhaps 
something  like  fig.  3,  with  a  <<  tail*'  A, 
to  eive  the  inclination  when  required, 
worked  by  ropes,  CO,  which  pass  through 
blocks  in  the  upright  spar,  thence  to  a 
man  in  the  car;  and  a  rudder,  B,  to 
point  the  machine  to  the  quarter  re- 
quired, which  may  be  worked  in  a  man- 
ner similar  to  the  tail,  by  ropes  pass- 
ing through  blocks  fixed  to  DD,  (not 
shown  in  the  figures  to  avoid  confu- 
sion ;)  and  as,  in  the  arrangement  I  have 
made,  CE  interferes  with  the  rudder,  B, 
I  have  put  two  ropes,  either  to  work  the 
tail  with,  as  the  other  may  require  to  be 


slackened  for  the  play  of  the  rudder ; 
also  the  rudder  might  be  fixed  at  J  to  a 
spar  passing  from  H  to  1 . 

I  cannot  resist  the  temptation  to  go  a 
little  further  in  this  ramble  of  mine  after 
Daedalus. 

To  fig.  8  I  think  we  may  add  a  couple 
of  screw  fans,  perhaps  in  the  places 
dotted  off,  D6,  DG,  to  be  worked  by  a 
connecting  gear  by  a  man  in  the  car. 
Experience  must  show  if  a  machine 
Bttfficientlv  large  to  carry  the  gear  and  a 
man  could  be  made  to  ''go**  to  any  pur- 
pose or  not|  by  the  sole  labour  of  that 
man. 

Having  gone  so  far,  why  not  go  fur- 
ther and  make  a  monster  machine  at  once 
to  be  worked  by  *an  engine  ?  Of  course 
ether  would  be  better  than  steam.  In 
ihis  last  case  the  fuel  will  do  admir- 
ably as  ballast  (see  commencement  of 
this) ;  vou  might  steam  up  AB,  let  out 
gas  and  run  down  BC,  steaming  up  CD 
and  C.  In  steaming  up,  each  ounce  of 
fuel  oonsomed  would  help  you  up  more 
easily. 

The  machine  in  thi^  last  form,  I  con-> 
sider  as  a  combination  of  Henson*8  and 
Fitter's  plans. 

Atmospheric  air  is  made  to  raise  a 
balloon  by  heating  it :  could  not  some  of 
the  gases  used  to  raise  balloons  without 
being  heated,  produce  a  much  greater 
effect  by  being  heated  ? 

The  spread  of  the  horizontal  sail 
might  be  made  reducible  as  the  weight  of 
fuel  diminishes,  or  they  might  be  made 
to  coUapse. 

After  all,  Mr.  Editor,  these  are  but 
mere  hints ;  but  I  hope  there  may  exist 
some  enterprising  person  to  take  them 
and  prove  them  hits. 

It  was  seeing  Mr.  Fitter's  **  Archime- 
dean" in  a  number  of  your  Magazine  for 
June,  1 847,  (only  just  to  hand  from  an 
aceidental  delay,)  that  has  encouraged  me 
to  send  you  the  foregoing. 

We  have  cot  very  tjear  the  maxtmnm 
of  speed  on  land  and  water,  whereas  in 
the  air  it  is  yet  searcely  suspected  that 
we  can  "go"  at  all. 

Mr.  Fitter  makes  a  slight  mistake 
when  he  says  that  increasing  the  size  of 
the  balloon  would  render  the  machine 
**  ungovernable  ;*'  it  would  not  alter  the 
power  of  governing  the  machine's  mo- 
tions, as  regards  their  direction,  in  the 
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ktti— it  woQld  merely  diminiBh  their 
■peed.  The  balloon  is  not  like  a  ship  in 
tois  reepect;  the  latter  is  half  in  one  ele- 
ment and  half  in  another,  and  can  as  it 
were  lay  hold  of  the  one  to  direct  a  mo- 
tion caqsed  by  the  other.  A  balloon 
oannot  **  beat,"  having  nothing  to  "lay 
hM  of*  foreign  to  the  air,  which  carries 
it  along— 4ind  it  is  only  in  beating,  a  ves- 
ael  can  become  ungovernable. 

I  am,  Sir,  yours,  &e., 

Sdmund  Hukt. 
Baixte,  Mijr,  184S. 

cm  turn  UMA3H9  of  vAavvNiira  togbthbr 

THl  OOKPONBNT  PABT8  OV  YISBBU  VOA 

NAVIGATION.      BT  THB  LATB  BBIO.-OBN. 

an  8A1II7BL  BBNTHAM,  K«  8.  O. 
(Conoladed  ftompsge  154.) 
Bolts. 

The  greatest  improvement  in  re* 
sard  to  lM>ltB  is  the  forming  them  with 
heads,  to  rest  against  metal  plates  when 
driven  home,  and  the  cutting  of  screws  on 
their  points,  with  nuts  to  screw  upon  them 
against  plates  of  metai.  By  screwing 
t£e  nut  up  tight,  the  bolt  may  be  made 
in  the  first  instance  to  draw  parts  toge- 
ther as  elosely  as  required;  and  also 
(which  is  of  great  unportance)  to  afford 
at  any  ftitnre  time  means  of  drawing 
together  any  parts  that  may  have  become 
loosened,  either  by  the  decay,  contrac- 
tion, or  wear  of  the  substance  of  the 
parts  connected ;  or  by  the  elongation  of 
the  bolt  itself.  Thh  mode  of  boltmg 
pttrts  together  in  machinery,  engineering 
and  house  carpentry,  has  been  long  prac- 
tised ;  and  it  evidently  would  amMrd  no 
leas  efficacy  in  eonnectiiig  togethei*  those 
parts  of  a  navigable  vessel  to  which 
bolts  are  applicable.  I  |)rop08ed  this 
Improvement  to  the  Admiralty  in  the 
year  1805,  and  at  the  same  time  caused 
the  tools  requisite  fot  the  perfect  for- 
mation of  the  screws  and  nuts  to  be  ap- 
j^ied  to  His  Migesty's  dock-yards  with 
dM  sanction  of  the  Lords  Commission- 
era.  The  bolts  used  for  the  Fame 
were  prepared  by  this  apparatns,  but  I 
believe  the  tools  for  this  purpose,  like 
daoee  for  the  stepshaped  treenails,  have 
remained  forgotten.* 


It  has  already  been  proved  that  the 
great  quantity  of  copper  at  present  em- 
ployed for  rastenings  is  unnecessary; 
ttnce,  in  the  instance  of  the  seven  vessels 
built  under  my  direction,  no  bolts  were 
used  for  fastening  the  plank ;  excentinff 
that  short  copper  screws  were  employed 
at  some  of  tne  butt  ends  of  it,  it  waa 
fastened  by  treenails  alone.  On  the 
olose  examination  of  one  of  these  vessels, 
the  Darif  after  seven  years'  servkse  at 
sea,  during  which  she  had  been  in  seve« 
ral  ei^^ements,  the  plank  of  her  bot- 
tom was  found,  as  above  mentioned,  to 
have  remained  dose  to  the  ribs  notwith- 
standing the  most  severe  eauUung  had 
been  employed— «  circumstance  very  un- 
usual, if  not  unprecedented  in  regard  to 
ships  of  the  ordinary  construction. 

Scrttos, 

General  as  is  the  use  of  the  screw  in  all 
works  of  wood  in  civil  architecture,  and 
for  the  joinenr  on  board  ship,  this  cheap 
and  efficient  fastening  has  bc^n  little  used 
ia  naval  architeoture. 

As  to  the  particulars  on  which  the  effl- 
eaev  of  this  fastening  depends — the  cy- 
lindrical part  of  a  screw  gives  it  stifihess 
near  the  head,  and  after  it  has  passed 
through  one  of  the  pieces  to  be  con- 
nected together,  as  also  a  little  Into  the 
Other,  the  thread  upon  the  tapering 
part  gives  it  there  extension  breadthwise; 
and  that  in  a  manner  of  ^1  others  wonnd- 
ing  the  wood  in  the  smallest  degree,  since 
the  thread  l>eing  held  by  the  Hbres  whilst 
passing  between  them  and  the  stem  being 
very  small,  the  thread  gives  extension 
breadthwise  by  the  holk>w  helix  pressed 
into  the  wood,  of  the  size,  and  no  more 
than  the  size,  which  that  thread  will  fill 
up.  Again,  the  interm ediate  helical  pro- 
jection of  the  wood  retains  the  thread  of 
the  screw  in  its  place  against  all  forces 
tending  to  draw  It  out. 

The  efficiency  of  screws  for  ship-work 
has  been  manifested  in  the  cases  where 
they  have  been  emplc^ed  for  fastening 
the  butt  ends  of  the  plank,  both  of  the 
decks  and  the  bottoms  of  the  vessels 
abovementioned. 

Common  screws  of  metal,  when  of 


*  From  information  recently  afforded,  it  appears 
tbat  this  improyement  is  not  yet  adopted  in  Her  Ma- 
jMty's  dock-yards.  In  the  year  1805,  Sir  Samuel's 
MtMBcem  in  naval  ardiitecture  was  perceived  Inr  the 
Admiralty,  and  his  improvements  werebcginnuiff  to 
1M  Introiluead  gcneraUy,  when  h«  was  shortly  after- 


wards  seleotad  by  the  Goverament  for  m  mission  to 
boild  ships  for  our  service  in  Prussia;  on  his  re- 
turn homo  the  abolition  of  the  Office  of  Inspector 
General  of  Naval  Works  derived  him  of  the  meani 
of  prosecudng  ijnpiovements  in  naval  arcbitecture* 
June,  1848. 
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large  diAmeter,  haye  the  disadvantage  of 
great  specific  gravity,  and  of  great  ex- 
pense if  of  copper  or  mixed  metal.  To 
obviate  these  objections,  I  contrived 
screws  of  an  entirely  new  make.  When 
intended  for  screwing  on  the  butt  ends 
of  plank,  they  had  stems  iust  so  long  as 
to  pass  through  the  plank,  and  to  enter 
an  inch  at  least  into  the  timber;  their 
efficiency  in  this  part  depending  on 
their  size,  they  were  made  large,  but  for 
lightness  and  cheapness,  hollow,  whilst 
the  sharpness  and  depth  of  the  thread  of 
the  screw,  formed  on  its  diminished  point, 
enabled  a  small  length  to  answer  effec- 
tually the  purpose  of  a  secure  fastening. 
The  hollow  of  the  stem  received  the 
tool  used  for  the  insertion  of  the  screw, 
and  was  afterwards  filled  in  with  a  plug  of 
wood.  These  screws,  however,  though 
perfectly  well  suited  for  their  intended 

gurpose,  have  scarcely  to  this  time,  I 
elieve,  been   employed,  except  in  the 
vessels  of  my  construction.* 

Screws  would  be  well  adapted  to  the 
fastening  many  interior  parts  of  a  ship, 
or  ribs  or  beams  of  metal  to  the  plank- 
inff ;  the  more  so,  as  by  their  means  no 
hme  need  be  pierced  through  either  the 
bottom  or  the  sides. 

The  particular  forms  of  screws  that 
would  be  most  advantageous  for  the 
fastening  different  parts  of  a  ship  are  not 
yet  ascertained,  nor  whether  copper  or  a 
composition  of  metals  would  be  tne  most 
suitable  material  for  them;  and  as  the 
tools  for  preparing  holes  for  the  recep- 
tion of  screws  admit  of  great  variety, 
this  subject  is  well  worthy  of  the  insti- 
tution of  a  set  of  extensive  experiments 
upon  it. 

Screws  of  Wood. 
Screws  of  large    diameter  made  of 
tough  wood,  would  be  found,  no  doubt, 
in  many  cases  an  efficient  fastening. 

Plates  and  Straps. 

Plates,  or  straps  of  metal  applied  on 
the  outside  of  pieces  to  fasten  them  to- 
getlier,  are  occasionally  used  where  the 
fastening  by  bolts  is  objectionable,  either 
on  account  of  the  great  length  of  those. 


*  Kor  are  they  yet  employed  in  the  Royal  dock- 
yardi,  1848.  In  regard  to  theae  hollo w>headed 
metal  acrewt.  Sir  Bamnel  happened  to  inquire 
about  them  of  a  Surreyor  of  the  Navy,  when  he 
learnt  that  those  furnished  as  models  had  been  put 
Into  a  drawer  at  the  Navy  OAce  and  forgotten. 


required,  the  impediments  there  may  be 
to  the  driving  them  in,  or  to  the  riveting 
their  points,  or  the  screwing  on  nuts  to 
them.  There  are  also  some  eases  in 
which  a  given  quantity  of  metal  in  the 
form  of  plates  or  straps  would  better 
resist  the  strain  than  in  the  form  of 
bolts;  as,  for  instance,  in  cases  where 
the  strain  would  act  not  so  much  to  draw 
out,  as  to  bend  the  bolt  driven  as  usual 
through  the  parts  to  be  fastened.  The 
efficiency  of  straps  to  resist  such  a  strain 
would  be  the  greater,  the  farther  those  on 
opposite  sides  were  from  each  other. 

For  fastening  the  knee  of  the  head,  as 
also  the  dead-wood  to  the  stem  along 
the  rising  line,  where  there  is  no  piece 
like  the  stem- post  to  serve  to  steady 
it,  straps  on  the  outside  appear,  at 
least  in  the  first  instance,'  capable  of 
being  made  a  more  suitable  fastening 
than  bolts.  So  also,  to  hold  two  parts 
together  where  the  plates  or  straps  can 
be  applied  at  a  certain  distance  from 
each  other,  they  would  form  an  efficient 
fastening ;  for  example,  on  each  side  of 
a  beam,  the  strap  extending  to  a  con-^ 
siderable  distance  from  the  point  of  junc- 
tion of  the  parts  to  be  connected,  one 
end  of  the  strap  to  some  feet  along  the 
beam  from  the  side,  the  other  end  of  the 
strap  at  the  side  some  feet  below  the 
beam :  by  such  means  the  rocking  motion 
would  be  prevented,  which  tends  to  alter 
the  anffle  which  the  deck  makes  with 
the  side.  The  form  of  such  plates, 
although  broad  and  thin  where  they  are 
connected  with  the  beam  and  with  the 
rib,  should  in  the  intermediate  part  be 
of  a  form  and  thickness  suited  to  give 
stiffness,  and  to  resist  a  thrust  as  well  as 
a  pull. 

The  efficiency  of  plates,  or  straps,  must 
evidently  depend  both  on  the  strength 
of  the  plate  itself  to  resist  the  thrust  or 
strain  applied  to  it,  and  on  the  perfect 
combination  of  the  plate  with  the  sur- 
faces of  the  pieces  to  be  joined.  In  this 
view,  plates,  where  used,  are  not  only 
extended  far  enough  beyond  the  junc- 
ture of  the  pieces  they  connect,  to  afford 
room  for  the  insertion  of  a  sufficient 
number  of  nails  or  screws,  but  the 
plates  themselves  are  often  let  their  whole 
thickness  into  those  pieces ;  and  often, 
instead  of  extending  in  a  straight  direc- 
tion, are  made  to  branch  off  in  the  form 
of  a  T,  or  otherwise,  in  order  to  take 
the  better  hold  of  the  pieces  to  be  com- 
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bined:  but  the  expense  of  this  addi- 
donal  quantity  of  metal,  and  complication 
of  form,  In  addition  to  the  increased 
quantity  and  accuracy  of  workmanship 
required,  render  this  mode  of  combina- 
tion in  many  cases  objectionable,  in  com- 
parison even  with  the  simple  boat ;  and 
a  general  inferiority  of  such  plates  or 
straps  to  screw -pomted  bolts,  is  that 
neitner  plates  nor  straps  afford  means 
of  tightening  up  when  requisite,  in  con- 
sequence of  contraction  of  the  wood,  or 
elongation  of  the  metal. 

WheneTer  plates  are  required  to^be 
let  into  the  wood — which  in  many  cases 
is  very  ad?anti^eous,  in  order  that  they 
nay  take  the  better  hold  of  it,  and  to 
preTent  the  level  separation  of  the 
pieces  it  would  be  desirable  that  they 
ahoold  be  let  in  by  a  tool  insurinff  ao- 
curacy;  therefore  the  plates  should  ter- 
minate in  a  circular  form,  so  that  the 
indentations  to  receive  them  may  be  cut 
by  a  boring  tool. 

NaUa. 

In  regard  to  nails,  it  might  be  supposed 
that  experience  in  a  fastening  so  univer- 
sally in  use,  had  long  ago  pointed  out 
the  forms  best  suite!  to  the  different 
eases  in  which  they  are  employed.  The 
ftct  is,  on  the  contrary,  that  the  form  of 
nails  in  general  use,  from  the  smallest 
tack  to  the  largest  spike  nail,  is  very  ob- 
jectionable. Thev  are  made  tapering 
from  the  head  to  the  point  in  both  direc- 
tions pyramidically.  This  form,  although 
easily  driven  into  wood,  is  a  form  ill 
fitted  to  hold  firmly  in  it,  besides  being 
▼ery  liaUe  to  split  it  in  driving ;  whereas, 
a  form  tapering  only  in  thickness,  and 
left,  chisei*shaped,  as  broad  at  the  end 
as  at  the  head,  is,  of  all  simple  forms, 
that  which  affords  the  greatest  resistance 
to  the  strains  tending  to  draw  out  a  nail ; 
and  if,  in  driving,  Uie  point  be  phused 
breadthways  across  the  fibres  of  the  wood, 
•0  as  to  cut  them,  but  not  divide  them 
kogitudinaUy,  such  nails  hold  much 
ftster  than  if  inserted  with  the  grain, 
and  do  not  split  the  wood.  It  is  more 
than  fifty  years  ago  that  the  advantages 
of  this  cUsel-form  for  nails  in  general 
oceurred  to  me ;  and  they  appeared  to 
be  so  great,  that  I  pointed  them  out  on 
many  occasions  to  workmen  of  different 
descriptions,  in  other  countries  as  well 
as  in  this :  they  were  well  convinced  of 
the  truth  of  my  observationsy  yet  nails 


for  general  use  have  still  oontfaiued  to  be 
made  of  the  ol^ectionable  pyramidieal 
form.* 

It  is  true,  however,  that  chisel- shaped 
nails  have  been  long  in  use  for  some  rew 
particular  works,  as  for  fastening  the 
strakes  together  in  the  construction  of 
boats  by  clinch- work.  I  caused  the 
sheathing  nails  to  be  so  made  for  my 
experimental  vessels, t  and  of  late  years, 
at  my  suggestion,  cast  mixed-metal  bolt- 
nails,  thus  formed,  have  been  in  g^eral 
use  in  the  Royal  dock-yards ;  but  other- 
wise, this  superiority  of  form  has  been, 
in  the  construction  of  vessels,  disre- 
garded. 

There  are,  however,  some  few  cases 
where  facility  in  drawing  out  the  naU  is 
desirable,  and  there  the  pyramidieal  form 
is  advantageous;  as,  n>r  instance,  for 
tacks  for  nailing  a  carpet  to  a  floor. 

Besides  nails  of  tb^  simple  form,  nails 
jagged,  barbed,  or  twisted,  have  been  at 
times  proposed  and  tried,  but  are  not 
in  general  use,  except  that  carpenters 
sometimes  jag  the  nails  by  hand  for  some 
purposes  where  a  particular  degree  of 
tightness  is  required.  A  barbed  nail  has 
the  advantage  of  spreading  the  surface 
with  the  smallest  ouantity  of  material. 
Twisted  nails  would  be  particularly  ad- 
vantageous in  softwoods,  into  which  they 
might  be  forced  by  simple  driving,  the 
naU,  as  it  enters,  turning  in  the  wood,  so 
as  to  hold  in  the  manner  of  .a  screw. 

*  The  above  was  written  in  the  year  1830.  Of 
late,  lome  naiU  for  common  me  hare  been  found 
to  be  ehiael-ihaped;  and  caatpiron  nails  have  been 
frequently  so  shaped  of  late  in  France ;  but  the 
general  form  for  nails  In  commerce  is  still  pyra- 
midieal. 

t  Nails  like  those  employed  for  the  experimental 
vessels,  were  afterwards  ordered  for  general  use  in 
the  dock-yards ;  and,  as  they  were  subeequentljidis- 
continued,  it  seems  proper  to  give  Sir  Samuel's  own 
statement  on  the  subject;  it  is  as  follows:— "In 
respect  to  these  nails,  however,  it  must  be  observed 
that  they,  having  been  ordered  for  general  use,'*  (in 
180S  and  1804,)  "  were  found,  whilst  I  was  in  Rus- 
sia, to  have  dropped  out  of  some  ships  cf  the  usual 
construction,  and  the  use  of  them  was,  therelbre, 
discontinued ;  but  I  have  not,  since  mv  return,  been 
able  to  ascertain  distinctly  whether  this  fisllure  arose 
wholly,  as  I  suspect,  flrom  the  employment  of  a 
punch  for  perforating  the  holes  which  was  much  too 
Uirge  for  the  nails,  and  ttom  the  imperfect  work- 
manship of  the  naUs  themselves ;  or  whether  from 
the  working,  throueh  weakness,  of  the  ship  of  the 
usual  construction  in  which  they  were  used.  Bat, 
supposing  the  punch  to  have  been  salted  to  .these 
nails,  and  the  nafls  themselves  to  have  been  well 
made,  there  can  hardly  be  afforded  a  more  convin- 
cing proof  of  the  superior  strength  of  the  vessels  of 
my  construction,  since,  in  all  of  them,  no  other 
sheathing  nails  were  used :  and  they  were  found  to 
have  answered  their  purpose  most  perfectly  for 
securing  the  copper  on  to  planks  of  fir,  elm,  and 
beech,  as  well  as  of  oak. 
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The  heoAi  of  naik  are  TBriouriy  fMrmed, 
flome  Yery  small,  as  that  of  the  brad, 
80  as  to  be  driven  id  even  with  the  sur- 
face qf  the  wood ;  others  with  heads  more 
or  less  broad  extending  oyer  its  surface, 
thereby  preventing  the  nail  from  being 
driven  into  it,  as  Slso  for  fiutening  me- 
tals to  wood,  in  which  holes  are  previously 
made  for  that  part  of  the  nail  which  is  to 
go  into  the  wood,  but  which  can  only 
retain  the  metal  in  its  place  by  the  ex- 
tension of  the  head  of  the  nail  beyond  its 
hole. 

Where  a  metal  surftce  is  required  to 
be  smooth,  a  mode  very  generally  in  use 
is  countersinking  the  metol,  that  is  (as  iti 
hinges)  preparing  in  the  surfkce  of  the 
metal  an  indenture  for  the  reception  of 
tiie  head  of  the  nail.  Of  late  years  a 
similar  expedient  has  been  adopted  ih 
nailing ebpper  sheathing  on  to  vessels; 
^at  is,  by  forming,  by  means  of  the 
putxoh,  an  indenture  in  the  copper  to 
receive  the  head  of  the  nail. 

As  to  the  material  of  which  nuls  are 
fbrmed,  the  considerations  requisite  re- 
gard chemical  as  well  as  mechanical  pnn 
perties.  The  mechanical  properties  re- 
ouired  are  sufficient  tenacity  to  prerent 
tneir  being  broken,  and  sufficient  flexi- 
bility to  admit  of  their  beinep  driven 
without  bending.  The  chemiciu  proper- 
ties requisite  are  variable,  according 
to  the  wood  Into  which  the  nail  u 
to  be  driven,  and  to  the  metallic  sub- 
stances with  which  it  is  liable  to  come 
in  contact,  especially  when  wet  The 
acids  in  oak,  particularly,  frequently  de- 
oomposeiron  inserted  into  it;  ana  the 
oak  18,  in  its  turn,  destroyed  by  the  iron. 
Galvanic  influence  on  different  metals  in 
contact,  when  wet,  has  long  been  ob- 
served, and  has  occasioned  tiie  practice  of 
using  iron  fastenings  for  iron,  and  of  cop- 

rr  or  linked  metid  for  copper.  There 
a  reason  of  economy  whicn  points  out 
that  pure  copper  nails  should  be  used  for 
fastening  copper,  particularly  in  shead- 
ing; it  is  this,  that  when  the  old  copper 
comes  to  be  remanntetured,  the  expense 
is  saved  of  picking  out  remaining  portions 
of  naik,  since,  if  of  mixed  metal,  and  re- 
melted  with  the  sheathing,  they  either 
injure  its  quality,  or  occasion  extra  ex- 
pense in  renning  the  copper. 

Hoop: 
Hoops  of  metal,  surrounding  the  exte- 
rior of  pieces  to  be  held  together,  are 


much  used  fbr  combining  the  pieces  to 
form  what  is  called  a  made  mast  This 
kind  of  fastening  is  known  to  be  very 
efficient  as  applied  to  a  cask,  in  resisting 
the  great  force  of  the  staves  when  they 
swell  bv  the  absorption  of  moisture ;  but 
when  tne  pieces  of  wood  which  a  hoop 
surrounds,  shrink  in  becoming  dry,  it  no 
longer  holds  them  tight  The  continued 
efficacy  of  hoops  in  such  a  case  must, 
consequently,  depend  on  the  means  pro- 
Tided  for  tightening  them,  whenever  thb 
dimensions  of  the  wood  are  eontiucted. 
This  tightening,  in  the  instance  of  a  cask* 
is  effis(^  by  rotting  the  hoops  tip  or 
down  on  to  a  larger  part  of  the  cisk ;  ft 
may  also  be  effected  by  fbrcing  some  addi- 
tional matter  between  the  hoop  and  the 
pieces  it  is  required  to  combine.  Whetts 
these  means  are  not  suitable,  instead  of 
an  entire  hoop,  a  curved  metal  ba^  fa 
passed  round  tne  piece  to  be  secured,  to 
that  the  ends  of  the  bar  may  remain  at  a 
little  distance  from  each  other,  and  Sb 
shaped  as  to  admit  of  being  drawn  closer 
together,  so  as  to  complete  the  hoop  by 
means  of  screw-bolts,  or  by  wedges 
driven  into  eyes  or  mortieea  mrmed  nt 
the  ends  of  me  bar.  In  theae  cases  it  is 
evident  that  the  pieces  employed  to  hxdd 
the  ends  of  the  nar  together,  require  to 
be  as  strong  against  tension  as  the  bar 
itself.  Such  hoops  are  applied  to  masts 
in  cases  where  entire  hoops  would  not  b^ 
suitable. 

Tabling^  DovetaUinfff  jfc. 

Fastening— by  shaping  the  contiguous 
parts  of  pieces  to  ne  joined  tojrether 
in  such  manner,  as  that  portions  of  those 
pieces  shall  enter  partially  one  into 
the  other  in  the  form  of  what  is  term* 
ed  dovetail,  tenon,  tabling,  rabbeting^ 
tongueing,  grooving,  and  morticing. 

By  cutting  a  prcgection  on  one  piece 
of  wood,  and  by  cutting  a  corresponding 
indent  in  ^e  piece  to  1^  connected,  it  is 
evident  that  an  efficient  mode  of  juncture 
may  be  effected  always  against  slictti^ 
sometimes  also  i^nst  separation.  By 
making  the  form  of  the  projeedon  what 
is  called  a  dovetail,  two  edges  mky  be 
thus  connected  togedier  so  as  to  act 
against  both  sliding  and  pulling  asunder. 
By  tabling,  that  is  cutting  quadranguhff 
indents,  and  leaving  sinwar  pn^jeMions 
on  one  surface,  and  by  outtio^  oor- 
responding  projections  axM  indents  on  the 
other  piece  to  be  ooDneoted,  it  is  erldent 
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tb«t  an  effldeiit  mode  of  junoture  niAjr 
be  effected  ftgaiDst  eliding,  aomedmet 
alaa  against  separation,  by  the  insertion 
of  the  projections  into  the  indents  in  the 
pieces  reciprocally—so  that  one  or  both 
of  these  purposes  b  answered  by  the  va- 
rious ways  in  which  projections  and  cor- 
responding  indents  are  made. 

Tabling  has  been  much  used  in  ship* 
boilding  in  the  connection  of  different 
parts  ef  a  ship,  besides  that  of  the  made 
oiast,  as  forputtinff  together  the  scarphs 
Of  boam  pieces,  u»r  fastening  knees  Co 
beaiDfl,  &e*  There  are,  however,  two 
objections  to  this  mode  of  fastening. 
Ooe  is  the  expenae  incurred  by  the 
waste  of  the  substance  of  the  wood, 
often  particularly  costly  when  the  pieces 
Mfe  largoi  and  by  the  quantity  of 
workmanship  necessary  in  cutting  the 
pny'ectiona  and  indents;  the  other,  and 
more  important  objection  is,  that  when 
extreme  accuracy  of  workmanship  is  not 
attained,  and  which  it  is  very  difficult  to 
attain  in  the  most  important  cases,  the 
eftsct  of  preventing  sliding  is  not  pro- 
dneed;  the  fastening  consequently  fails 
of  its  intended  purpose,  besides  which 
inoistiire  often  Insinuates  itself  into  the 
interatices  and  rots  the  wood. 

These  objections  are  all  of  them  ob- 
viated by  the  employment  of  the  before- 
mentioned  coquu^  since,  where  they  are 
used  there  is  no  waste  of  timber,  th^ 
workmanship  is  easy,  expeditious,  and 
little  costly,  its  accuracy  being  accom- 
plished by  means  of  tools,  independently 
of  any  particular  skill  or  care  in  the 
workman,  and  the  tightnesa  with  which 
the  oo^oe  fits  into  the  holes  prepared  for 
k,  aeiMres  ^e  part  against  any  intrusion 
4X  wato*  or  moisture. 

Cements, 

Cements  are  rarely,  if  ever,  employed 
in  naval  arehitectore.  The  interposition 
of  gine  between  parts  to  be  joined  is 
effectwl  where  they  are  to  be  kept 
always  dry,  the  wood  itself  often  tearing 
asunder  rather  Chan  the  yielding  of  the 
glne;  yet  the  unfitness  of  it  to  resist 
noiatnre,*  and  the  unevenneas  in  many 
eaaea  of  the  surfaces  of  the  component 
parts  of  a  akqi,  render  this  cement  in- 
asplicabje  aa  a  fastening  in  sbipwork. 
Boc  weve  the  timber  for  the  constniction 
of  vessels  to  be  seasoned  by  artificial 
heat  and  ventilation,  were  it  kept  dry 
ttt  ianrtedin  the  vessel,  wore  tfie  atrao- 
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ture  carried  on  from  its  commencement 
to  completion  in  a  building,  so  as  to  be 
protected  from  moisture,*  even  common 
glue  might  in  some  cases  be  used  with 
advantage  for  perfecting  many  more 
junctures  than  those  where  it  is  actually 
used.'  Besides  this,  improvements  might 
be  made  in  the  composition  of  glue  by 
the  use  of  caoutchouc, f  or  other  sub- 
stances resisting  moisture.  In  many 
cases  other  matters  little  subject  to  decay 
might  be  advantageously  employed,  were 
it  only  for  the  exclusion  of  air  and  mois- 
ture, and  for  the  filling  up  all  vacancies 
between  the  parts  to  be  combined  to- 
gether. 

Enumeration  of  varioui  new  tools  for 
shipwork,  contrived  by  Sir  Samuel^ 
but  not  brought  into  actual  use : 

1.  Guides  for  boring  holes  from  the 
opposite  sides  of  a  piece  of  timber  or 
metal,  so  as  to  be  sure  of  the  holes 
meeting. 

2.  Screw  cramps  for  drawing  pladks 
close  to  Uie  timbers,  and  holding  it  while 
faatening. 

3.  Large  borers  for  cutting  out  large 
holes  in  topmast  -  caps,  bowse  •  pieces, 
fce. 

4.  Screws  for  drawing  out  bolts. 

5.  Screws  for  the  temporary  fastening 
of  the  plank  nntil  the  treenails  are  driven : 
di^rent  from  the  screw  cramps,  No.  8. 
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Some  time  ago  we  ventured  to  step  a 
little  out  of  our  usual  track  for  the  pur- 
pose of  animadvertipg  pretty  freely  upon 
Mr.  Blore*s  doings  at  Bucklnghaim  Pa- 
lace ;  for  doing  which  we  did  not  at  all 
incur  the  displeasure  of  our  readers  and 
correspondents,  or  if  we  did  they  kept 
their  aispleasure  to  themselves ;  where- 

•  As,  for  instnnce,  the  wood  dried  in  »uch  a  «ea- 
•oniog  house,  and  the  ship  built  in  such  a  coFemd 
dock,  as  Sir  Samuel  designed  and  proposed  in  the 
year  1812. 

t  For  varlons  uses  to  whloh  caontdhoucnHght  %e 
emplo}'cd  in  naval  archttectuce,  sae  Sir  SamiMl's 
"  Naval  EMays,"  Essay  the  first,  p.  1 34 ;  published 
by  Longman,  1S2S.  Such  a  cement  as  that  indi- 
cated seems  now  to  be  in  considerable  use,  under 
the  name  of  marine  glue. 

On  one  occasion  when  Sir  Samuel  was  at  Port»' 
mouth,  a  email  French  prize.  La  Sophie^  was  in 
the  dockyard  for  repair;  on  taking  off  her  sheath 
ing,  it  was  found  that  under  it  her  bottom  had  been 
coated  with  a  calcareous  cement,  combined  with 
oil,  and  in  some  degree  Mastic;  it  was  atill  wat«r- 
tight,  80  much  so,  that  on  piercing  it,  bilge  water 
flowed  from  the  inside  through  the  fteaou  between 
.th«|"    ■ 
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fore  we  are  at  libertv  to  suppose  that 
an   occasional   de?iation   of   tne    kind 
is  not  deemed  by  them  an  unpardonable 
offence,  if  even  one  at   all.     Encou- 
raged by  this  implied  approbation,  we 
once  more  **  venture  to  intrude"  with  a 
few  remarks  on  a  cognate  subject,  namely, 
the  architectural  merits  of  Mr.  Barry's 
New  Pakce  at  Westminster,  which  \a 
now*  occupying  some  considerable  share 
of  public  attention  in  consequence  of 
a  very  able  criticism  upon  it  which  ap- 
peared in  the  last  Number  of  the  fFes <- 
mintter  Review.    A  writer  in  a  contem- 
porary Journal  (the  Builder)  who  has 
taken  upon  himself  the  defence  of  Mr. 
Barry,  calls  the  article  in  question  an 
*MlUnatured  one."     Most  assuredly  it 
does  not  at  all  flatter  Mr.  Barry,  yet  it 
hardly,  therefore,  follows  that  it  is  a 
mere  effusion  of  ill-nature.     For  our 
own  part,  we  do  not  hesitate  to  give  it 
as  our  opinion,  that  the  reviewer  has  not 
been,  by  many  degrees,  so  severe  upon 
Mr.  Barry  as  he  might  have  been.  What 
he  says  goes  only  to  accuse  the  architect 
of   want  of  discretion   and  judgment, 
and  good  taste.    He  blames  him,  not 
without  reason,  for  overloading  the  ex- 
terior of  the  building  with  such  a  pro- 
fusion of  minute  and  elaborate  embel- 
lishment that  all  repose  is  destroyed. 
He  has  not,  however,  brought  forward 
against  him,  two  circumstances  which  are 
not  at  all  calculated  to  reconcile  us  to 
such  excess  of  elaborate  decoration,  even 
were  it  not  otherwise  objectionable,  vis., 
that,  first,  owing  to  its  unfortunate  situa- 
tion and  aspect  the  details  of  the  river 
front  (the  principal  one  in  the  general 
design)  can  scarcely  be  made  out  at  all 
—certainly  not  be  seen  at  all  as  they  are 
intended  to  be,  and  perhaps  really  de- 
serve ;  secondly,  that  whether  considered 
in  itself,  it  be  perfectly  in  good  taste  or 
not,  this  exuberance  of  decoration  has 
occasioned    an    unpardonable,    because 
altogether  prodigal  and  useless  expendi- 
tore-na  most  wasteful  outlay  of  public 
money — ^wholly  unproductive  of  aught 
like  corresponding  degree  of  effect,  or  of 
enjoyment  to  the  public.    If  it  be  satis- 
factorv  merely  to  know  that  the  work 
is  highly  crediuble  to  all  the  respective 
artificers,  and  highly  deserving  examina- 
tion, that  satisfiiction  the  public  will  cer- 
tainlv  have ;  though  whether  it  will  be 
satisfaetorv  to  have  to  pay  for  what,  ex- 
oellem  as  it  may  be  in  itself,  can  scarcely 


be  seen  at  all,  may  very  well  be  doubled. 
Hitherto,  in  public  matters  of  the  kind, 
we  have  generally  proceeded  upon  a 
&lse  system  of  economy  ;  and  now,  de- 
termined for  once  to  he  liberal,  we  are 
going  upon  an  equally  false  svstem  of 
liberality  in  regard  to  the  Houses  of 
Parliament,  which  the  nation  makes  ita 
'*  miser's  feast.''  After  having  starved 
many  of  our  most  important  poblie 
builaings,  we  are  now  cramming  that 
edifice  to  excess.  While  the  whole^ 
the  west  side  of  Somerset-place  ia  left 
to  present  to  the  eye  a  mass  of  archi- 
tectural beggary  along  that  side  of  Wel- 
lington-street, although  any  fafsde  there 
would  display  itself  to  the  greatest  ad- 
vantage, on  account  both  of  favourable- 
ness of  aspect  and  very  peculiar  favour- 
ableness of  situation,  the  river  front  of 
the  *'  Houses,*'  which  can  never  be  other- 
wise than  very  imperfectly  seen,  and 
which  labours  under  great  disadvantage 
with  respect  to  aspect,  is  bedisened  out 
in  the  most  extravagant  manner. 

Had  it,  indeed,  been  discovered  that 
the  original  estimate  would  amply  cover 
ultimate  cost,  superfluity  of  decoration 
would  have  been  excusable  enough.  Bat 
to  indulge  in  it,  after  the  disagreeable 
discoverv,  that  the  works  have  already 
exceeded  that  estimate  by  nearly  as  much 
again,  is  somewhat  preposterous.  Un- 
less retrenchment  should  now  take  place 
with  regard  to  all  that  remains  to  be 
done,  this  single  edifice  will  cost  the 
country  at  least  three  times  as  much  as 
was  at  first  contemplated.  Twelve  years 
ago,  Mr.  Hume  told  the  House,  ''he 
firmly  believed  Mr.  Barry's  plan  would 
be  double  the  estimate."  Mr.  Maokin- 
non  went  even  further,  and  said,  "If 
things  are  allowed  to  proceed  at  this  rate, 
two  millions  will  not  cover  the  expense." 
Surely,  when  the  architect  found  at  what 
prodigious  rate  he  was  going,  he  might 
nave  attempted  to  slacken  it,  which,  so 
far  from  diminishing  speed  as  to  time, 
would  have  very  greatly  accelerated  it, 
since,  but  for  the  time  occupied  and 
labour  consumed  in  elaborating  portions 
of  the  exterior,  where  such  elaboration 
is  thrown  away,  other  parts,  which  are 
not  yet  begun,  might  by  this  time  have 
been  considerably  advanced -7  perhaps 
completed  externally.  The  WeHmimier 
Reviewer  complains  of  slowness  of  pro- 
gress with  the  works ;  but  the  enormous 
deal  of  work  which  has,  very  unneoeasa- 
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rilj,  been  put  into  the  buildinff,  sufficiently 
■eeoonu  for  its  apparentlj  slow  advance. 
l¥hat  to  ui  is  most  strange  is,  that  not- 
withstanding his  evident  desire  to  find 
fault  with  the  design  itself,  the  reviewer 
is  so  far  from  affecting  to  be  scandalized 
at  the  prodigious  excess  of  expenditure 
beyond  the  estimate,  that  he  says  nothing 
on  that  head. 

If  architects'  estimates  are  merely 
pro  forma — a  preliminary  ceremony  of 
no  more  service  than  tliat  other  one  of 
laying  what  is  called  "  the  first  stone*'— 
they  had  better  hr  be  omitted  altogether. 
Employers  might  still  deceive  themselves 
as  to  ultimate  cost,  but  they  would  not 
have  the  mortification  of  being  duped  by 
others— though,  for  *'  mortification,*'  we 
ahonldy  perhaps,  say  pleasure,  because 

*<  The  pleature  ii  at  grwt 
Of  being  encated  at  to  cheat." 

Andy  surely,  there  must  be  something 
partienlarly  pleasing  to  employers — whe- 
ther they  be  the  public  or  individuals— 
in  the  present  system  of  estimates,  or 
else  they  would  correct  it,  as  might  very 
easily  be  done,  if  only  by  limiting  the 
architect's  claim  to  a  percentage  upon 
the  sum  named  in  his  own  estimate. 
That  would  be  no  more  than  fair ;  and, 
in  some  cases,  even  that  claim  ought  to 
be  considerably  abated; — ^for  instance, 
where  the  estimate  is  greatly  exceeded 
— to  the  amount,  perhaps,  of  half  as 
much  again,  or  upwards.  Why  should 
architects  be  allowed  to  profit  by  their 
own  miscalculations  ?  If  they  arise 
merdy  from  error  on  their  part,  they 
ought  cheerfully  to  submit  to  some 
diminution  of  emolument ;  on  the  other 
hand,  if  they  are   intentionally  com- 

Ented  very  far  below  what  the  architect 
imaelf  plainly  perceives  will  be  the  ulti- 
mate cost,  they  are  no  better  than  frau- 
dulent deceptions,  and  ought  to  be  visited 
accordingly.  It  certainly  does  not  say 
much  for  the  honour  of  the  profession, 
that  grossly  erroneous  estimates — to  give 
them  ik  worse  name — should  be  of  such 
frequent  occurrence;  and  it  is  exceed- 
ingly curious,  moreover,  that  mistakes 
of  the  kind  are  invariably  on  one  and  the 
same  side.  Were  the^  mere  mistakes-- 
band  fide^  Aansst  mistakes — ^the  error 
would  sometimes  ehancs  to  be  on  the 
other  side,  and  would  be  attended  by  the 
agreeable  surprise  of  finding  the  work 
executed  for  less,  instead  of  slways  more 
than  the  estimate  bargained  for ;  and  if 


it  were  also  executed  satisfaciorily,  the 
architect  would  be  well  entitled,  if  not  to 
the  whole  of  the  difference,  to  something 
handsome  beyond  his  per-centage.  Un- 
luckily for  employers,  blunders  of  that 
kind  are  never  committed  by  architects. 

For  the  "Houses  of  Parliament," 
Mr.  Barry's  original  estimate  was  not  in 
round  numbers,  with  a  liberal  allowance 
for  unforeseen  contingencies,  but  the  spe- 
cific sum  of  £724,986 — a  degree  of  ex- 
actness truly  marvellous,  considering  the 
magnitude  and  nature  of  the  work.  He 
might  just  as  well^have  set  down  also 
a  few  odd  shillings,  pence,  and  farthings. 
The  utter  impossibility  of  attaining  to  any- 
thing like  exactness,  ought  to  have  caused 
people  to  suspect  a  good  deal  of  inaccu- 
racy to  be  lurking  under  the  preten- 
sion to  minute  accuracy.  No  doubt 
a  very  noble  edifice— one  that  would 
have  been  a  credit  to  the  nation— might 
have  been  erected  for  £700,000,  or  even 
less.  But  that  Mr.  Barry's  designs  could 
not  be  realized  for  that,  or  anytnin^  like 
that  sum,  might  have  been  perceived; 
and  had  careful  consideration  been  aiven 
to  the  matter,  it  could  not  have  faited  to 
be  foreseen  also  that  a  great  deal  which 
showed  so  well  in  the  drawings,  would 
not  show  at  all  in  the  buildinff,  if  onljr  in 
consequence  of  its  unfavourable  situaUon. 
Nearly  the  whole  of  the  minute  and  pro- 
fuse enrichment  bestowed,  or,  we  might 
say,  squandered  away  on  the  river-front, 
might  have  been  omitted  without  the 
slightest  diminution  of  the  general  effect 
from  any  accessible  point  of  view.  As 
that  has  not  been  done,  it  now  remains 
to  provide  for,  as  a  pou  sio  from  which 
we  can  contemplate  at  leisure,  and  in 
an  ecstasv  of  aamiration,  all  the  highly 
finished  details  and  elaborate  embellish- 
ments of  that  most  unhappily  situated 
fa9ade. 

In  excuse  for  the  position  of  the  Vic- 
toria Tower,  the  Builder  remarks,  more 
naively  than  acutely,  that  such  position 
for  it  was  dicuted  by  the  plan  adopted 
by  Mr.  Barry.  This,  as  it  appears  to  us, 
is  only  shifting  the  objection — and  not 
very  skilfully  either — instead  of  removing 
it.  On  the  contrary,  the  defect  com- 
pluned  of,  is  admitted  to  be  one,  but  Is 
discovered  to  be  owing  to  the — ^plan  of 
the  edifice  I  Wonderful  discovery  truly ! 
Most  persons  will  then  say  that  the  plan 
itself  is  so  fiir  defective,  and  that  Mr. 
Barry  should  have  studied  to  arrange  it 
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better.  At  any  rate,  if  he  found  it  im- 
possible to  bring  in  the  rojal  entrance 
anywhere  else  than  at  the  Bouth-west 
angle  of  his  plan,  there  was  no  occasion 
for  marking  out  its  situation  by  carrying 
up  over  it,  as  he  purposes  doing,  a  lofty 
and  very  massive  tower,  which,  if  ever 
erected,  will  be  a  most  conspicuous  ob- 
ject, from  whatever  point  of  view  the 
•*  Houses*'  are  beheld ;  nor  can  the 
eccentriciii/y  as  it  may  justly  be  termed, 
of  its  situation  with  regard  to  the  rest  of 
the  pile,  fail  to  destroy  the  general 
balance  of  parts,  and  be  at  variance  with 
the  studied  regularity  of  composition  ob- 
served for  the  principal  or  river-front. 

By  way  of  further  warding  off  objec- 
tion with  regard  to  the  Victoria  Tower 
being  *'  at  what  is,  and  always  must  con- 
tinue to  be,  the  most  remote  corner," 
Mr.  Barry's  champion  says,  there  is  no 
**mu8t"  in  the  case.  Yet,  surely,  there 
is  not  even  the  very  remotest  probability 
of  the  buildinff  being  ever  extended  fur- 
ther westward,  it  being  now  all  but  an 
utter  impossibility  to  do  so,  the  south 
front  and  the  south  and  west  sides  of  the 
Royal  Porch  being  already  finished; 
therefore,  how  anv  additional  range  of 
building  can  be  joined  on  to  what  is 
already  built,  we  do  not  perceive.  It 
•ertainly  could  not  be  done  without  block- 
ing up  the  arch  on  the  south  side  of  the 
Eorch.  Done  it  might  have  been  at  first, 
y  making  the  porch  the  centre  feature 
of  a  fa9ade  carried  on  westward  for  the 
same  distance  as  the  line  of  frontage 
runs  eastward,  nearly  up  to  the  south 
end  of  Westminster  Hall,  where  there 
will  be  a  break  in  the  plan.  And  had 
thai  been  done,  there  would  then  have 
been  a  regular  fa9ade  along  that  line, 
very  nearly  800  feet  in  extenj,  with  the 
Victoria  Tower  and  porch  in  the  centre 
of  it.  At  least,  that  tower  would  have 
been  the  focus  of  a  regular  and  well 
marked  composition,  distinct  from  the 
other  line  of  building  on  the  same  side 
of  the  plan,  intended  to  inclose  West- 
minster Hall  and  New  Palace  Yard. 

As  to  the  authorship  of  the  article  in 
the  Westminster^  it  is  now  no  secret 
that  it  is  from  the  pen  of  Earl  Lovelace, 
who  shows  himself  to  be  a  more  than 
usually  able  architectural  critic. 

THE  GTBfNOTUS  ELECTRICUS. 

Sir,— I  lately  heard  a  lecture  by  Mr. 
Faraday,  in  which  he  told  us  a  little 


about  that  wonderful  IUh.eBlled,J  think, 
gyronotu9  electricus.  He  said  that  this 
fish,  after  giving  a  shock  to  its  prey, 
turned  round  very  gently ,  and  drew  i^ 
prey  into  its  mouth  without  anv  apparent 
effort,  and  in  quite  a  disdaipfal  manner. 
He  said  a  good  deal  which  made  me 
think  (for  I  never  saw  it]  that  the  ^h 
does  not  exert  any  muscular  strength  ^.t 
all  when  drawing  its  prey  into  its  nHMith 
(which,  however,  it  must  do,  in  order  to 
expand  its  inside  so  as  to  make  the  water 
rush  in).  It  occurred  to  me  thskt  this 
wonderful  creature  may  have  another 
power  besides  that  of  striking  its  pre/ 
dead  by  lightning,  viz.,  that  o?  drawing 
it  to  its  mouth  by  electric  attraction ; 
and  it  appears  to  me  not  at  all  improbn- 
ble  that  it  should  have  this  power,  because 
I  believe  we  have  only  to  suppose  that  it 
should  put  itself  in  the  opposite  state  of 
electricity  to  that  in  which  it  has  put  its 
prey,  and  then  they  will  attract  each 
other.  Or,  without  supposing  its  prey 
to  retain  any  of  the  electricity  it  has 
received,  we  may  suppose  the  gymnotus 
to  make  itself  again  positive,  and  then  its 
prey  will  become  negative  by  induction. 
And  we  must  remember  that  a  very  little 
power  will  be  suflBcient — a  fish  being 
very  light  in  water,  and  therefore  as 
easily  moved  as  the  light  bodies  which 
are  moved  by  electric  attraction  in  air. 
It  seems  to  me  that  this  would  be  ascer- 
tained by  touching  the  prey  with  one  end 
of  a  wire  and  the  head  of  the  gymnatus 
with  the  other  end,  just  when  the  latter 
is  approaching  the  former,  such  wire 
(coming  up  out  of  the  water)  to  have  an 
electroscope  applied  to  it.  This  instru- 
ment would  snow  whether  the  two  are  in 
different  states  at  that  particular  time, 
and  if  they  are,  they  must  attract  each 
other.  It  would,  I  think,  be  exceedingly 
interesting  to  find  that  this  wonderful 
creature  makes  a  double  use  of  its  elec- 
trical apparatus.  Perhaps  some  of  your 
scientific  correspondents  have  it  in  their 
power  to  make  the  experiment.  « 
I  am,  Sir,  yours.  &c., 

Ignoramus  Electricus. 


LONG  AND  SHORT  HIVOES  FOR  8LUICK 
GATES. 

Sir, — Important  as  is  the  easy  dis- 
cbarge of  water  through  sluice-gates,  the 
certainty  and  efficiency  of  their  closing  is 
of  greater  importance.  On  diis  point  I 
have  always  understood  tb«t  the  long- 
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hinged  character  of  the  opening  is  supe-  noticed  in  the  pages  of  this  journal,  is 
rior  to  the  short,  and  that  difficulties  stated  in  the  Moniteur  Industriel  to 
which  have  occurred  to  the  latter  have  have  invented  a  new  fire-engine  pump, 
been  overcome  by  a  change  to  the  former.  which  has  been  applied  by  a  Mr. 
Referring  to  the  discharge  of  water  on  WQlknitz,  of  Hoppenrade,  to  the  wash- 
the  commencement  of  the  falling  tide,  as  ing  and  cleansing  of  wool  while  yet  upon 
of  the  greater  importance  in  comparl-  the  backs  of  sheep.  This  pump,  which 
SOD,  and  trusting  to  the  *^ practical  de^ '  may  be  worked  by  hand  or  norse-power, 
duetiotufrom  the  mvestigations  "  of  Mr.  is  of  considerable  force,  and  throws  by 
Smith,  I  afn  of  opinion,  that  the  average  means  of  four  pipes,  furnished  with  the 
opening  would  prove  a  more  correct  same  number  of  jets,  four  streams  of 
measure  of  the  discharge  of  water  than  water  upon  the  wool  on  the  backs  of  as 
the  extent  of  opening  at  the  lower  edge,  many  sheep  secured  in  open  pens.  The 
Taking  the  radius  of  the  short-hinged  animals  appear  to  experience  pleasure 
sluice-gate  at  its  depth  of  about  5  feet,  rather  than  inconvenience  from  the 
the  actual  opening  of  the  lower  edge  washing.  This  method  of  cleansing  the 
would  be  about  5  inches,  diminishing  to  wool,  which  may  be  termed  the  true  hy- 
0  at  the  upper.  But  as  the  angle  of  dropathic  system,  is  stated  to  produce  a 
3**'42  would  produce  a  10- inch  opening  degree  of  whiteness,  suppleness,  and 
of  the  long-hinged  sluice-gate  of  10  feet  fineness  in  the  material,  never  before  at- 
arms,  as  shown,  I  conclude  the  5  feet  has  tained  by  any  other  mode  of  treatment. 
been  referred  to.  Hence,  3*42  would  It  moreover  gives  increased  energy  to 
diminish  to  two- thirds  of  that  opening  at  the  organic  system  of  the  animal,  and 
the  upper  edge.  Consequently  we  should  favours  the  fresh  growth  of  the  wool.  As 
have  for  the  first  two  figures  of  the  scale  a  further  proof  of  the  advantages  of  this 
given,  the  following  corrections  of  the  system,  it  is  mentioned  that  Mr.  Walk- 
proportionate  area  for  the  discharge  of  nits  has  obtained  an  increase  of  price  for 
water:  his  wool  in  every  market  since  he  has 
Avenge  Openiag.  adopted  it. 

^  +  ^   -  2-5 

3'42-l-3'42x  J.                       2*75  WATSON    AND    OABT's   patent   XMPftOVI- 

■        * IffBNTS  IK  TH»   MANUFACTURE  OF   GAS. 

^  [Patent  dated  August  14,  1848.    Patentees,  John 

15  -I*  0                                      *  .  Watson,  Merchant,  and  Edward  Cart,  Gent,  of 

— r — '  *5  Hull,    Bpecillcatlon  cnroUed  August  14, 1848.] 

The  object  of  the  present  invention  is 

113-H13xf 9*42  to  combine  the  ordmary  hot-air  stove 

2  with    a    gas  -  producing    apparatus,    so 

I  should  be  obliged  to  Mr.  Smith  for  ««  .'^*»  *«.  «°PPIJ^  S^  material,  from 

a  sutement  of  the  t  disadvantages  of  t'^u^"  Jf  JT^^ 

alluded  to,  or  for  any  further  remarks  on  3^^^^^^     j;^^  j^  effected  by  placing 

my  deductions  from  his  results.     The  gf^^^^^ %„  ^^            ^^  J^V     thi 

question  involved « one  of  some  import.  j^«                      ^  ^         ^^^  if    j^ 

T:s^'S:£T^^£r^X^'  Trpo^onSrpi^f^^r^ 

4in  hmges  attached  to  their  upper  edge.  ^^t^J^^fij^d  wlih  aVSdt.  whichis  oon- 

I  am.  Sir,  yours,  &c.,  ^^^  ^^  ^^   ^.^j^    ^^   ^^  ^f  ^^ 

▲ogiut  8, 1846  gasometer  in  such  manner  that  it  shall 

dose  gradually  as  the  gasometer  rises 

♦  until  it  has  reached  its  limit,  when  the 

«W  MOD.  OF   SHSEP  WASHING.  SUpply  of  liquid   WiU  ^  ««^f>/"J^f 

Tk-   Aii^     ^  TM           •     *i.    T\    u  ^rom  the  retort,  and,  on  the  other  hand, 

^^lii**u'  "^  ^^T""'-  "*  ^^  ^''''l  ^^  "  the  gasometer  falls  the  cock  shall 

«f  Ma^enbnrg  Schwmn,  whose  work  j^  ^^  |^  ^^  ^^^  suppUed. 

on  the  High-Pressure  S^eam-Enrine  and  *""«^               ^          ^*^ 

new    Steam-boiler  has    recenUy   been  * 
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New  Bond-street,  and  42,  Comhill,  London,  Proprietor.] 

Fig.  1. 


Fig.  2. 


^3r 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 


E 

I) 


.. 


o 


Fig.  I  is  A  Bide  view  of  this  razor,  with 
the  bLaJe  opened  a  little  way  from  the 
handle,  yig.  2  a  back  view  of  fig.  1. 
Fig.  3  a  t^imilar  view  to  fig.  1,  with  the 
parte  C^  D,  E,  afterwards  referred,  to 
removed.  Fig.  4  a  side  view  of  the 
parts  D£.  Fig.  5  a  side  view  of  the 
part  C.  Fig.  6  a  transverse  section  of 
ihp  partB  B,  C,  D,  E. 

A  is  the  handle ;  B  and  C  portions  of 
the  hlidc :  and  D  a  thin  piece  of  steel  or 
otbtr  kiuttablt'  material  inserted  between 
lh«Mn,  tbe  edge,  d^  of  which  forms  the 


cutting  edge  of  the  blade.  E  is  another 
thin  piece  for  filling  out  the  space  be- 
tween the  upper  part  of  the  pieces  B 
and  C,  when  secured  together  by  screws, 
as  shown  with  the  piece  D  between 
them.  When  necessary  to  sharpen  the 
razor,  the  piece  D  is  to  be  removed,  and 
its  edge,  (/,  *'  set "  upon  a  hone  or  other 
stone. 

The  screws,  and  the  shape  of  the 
several  other  pieces  of  which  the  blade 
is  composed,  are  claimed  as  constituting 
an  entirely  new  design. 
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8SA  WALLS — SHOULD  THSY  BB  SLOPING  OB  VBBTICAL  ? 


Sir,---In  mjr  last  eommunicatioD  upon 
the  tobject  of  sloping  breakwaters  (ante 
psge  15d}  I  endeavoured  to  explain  my 
▼iews  upon  some  of  the  points  put  for- 
wardin  the  Protest  of  Sir  Howard  jDouelas 
(▼ol.  xlviii.,  p.  564),  Sir  John  Rennie*s 
aoooont  of  the  Plymouth  Breakwater 
(toI.  xlviii.,  p.  422),  and  other  valuable 
papers  upon  this  subject  recently  given 
In  your  Journal,  and  which,  in  reading, 
an  engineer  must  feel,  demand  his  most 
carefiu  consideration.  There  remain, 
however,  other  opinions  advanced  in  the 
docnments  referred  to,  which  are  in- 
debted perhajM  more  to  the  exalted  posi- 
tions of  the  individuals  who  enunciated 
them,  than  to  any  other  circumstance ; 
but  as  they  have  lieen  used  as  arguments 
in  &vour  of  the  long  sea  slope,  they  de- 
serve to  be  noticed  as  part  of  that  evi- 
denee  upon  which  the  exclusive  efficiencv 
of  that  peculiar  formation  is  maintained. 

In  article  5  of  the  Protest,  Mr.  Walker 
is  made  to  say,  ''It  is  evident,  that  if 
the  materials  are  deposited  at  an  incli- 
nation, any  portion  being  displaced  ig 
only  carried  down  elsewhere.  Now, 
this  is  bv  no  means  evident,  and  must 
always  depend  upon  the  pitch  of  the 
slope  and  other  variable  circumstances ; 
it  is  besides  directly  the  reverse  of  what 
is  stated  by  Sir  John  Rennie  to  have  oc- 
eurred  at  Plymouth  Breakwater;  for 
there  the  materials  were  not  "  carried 
daum  elsewhere,'*  but  upwards  quite  over 
the  top  of  the  work  and  deposited  at  the 
rear  dope.  Mr.  Walker  continues,  < '  Al- 
though strictly  speaking,  it  (the  material) 
matj  not  be  wanted,  it  must  nevertheless 
assist  in  consolidating  the  mass,  and  the 
vmcant  spaces  eon  easily  be  fiUed up" 
Now,  it  cannot  be  irrelevant  to  inquire 
how  looff  this  "  filling  up  of  the  vacant 
spaces''  u  likelv  to  continue,  or  is  it  ever 
to  have  an  end  P  Is  not  this  admitted 
liability  in  a  rough  sea  slope  to  be  con- 
tinnally  breached  and  washed  away  in 
detail,  a  strong  corroboration  of  what  I 
endeavoured  to  show  in  a  former  paper, 
that  the  long  rough  slope  carries  in  itself 
the  seeds  of  its  own  destruction. 

In  die  same  article  of  the  Protest,  Mr. 
Palmer  is  made  to  say,  that  "  the  idea 
of  an  upright  face  was  entirely  of  a  spe- 
enlative  character,  and  was  contrary  to 
the  laws  of  nature,  which  should  be  the 
esgineer's  ohief  guide."    Now,  even  ad- 


mitting the  speculative  character  of  the 
thing,  are  not  the  junior  members  of  the 
profession  entitled,  under  the  circumstan- 
ces of  this  statement,  respectfully  to  call 
upon  Mr.  Palmer  to  explain  how  and  in 
what  particulars  the  idea  of  an  upright 
sea  face  is  *^  contrary  to  the  laws  of 
nature"  They  will,  no  doubt,  listen 
with  respectful  attention  while  Mr.  Pal- 
mer, or  any  competent  individual  upon 
his  part,  expouodis  to  them  the  scientific 
grounds  for  this  violation  of  nature ;  but 
let  us  have  no  more  appeals  to  the 
"  strong  opinions*'  and  "  practical  ex- 

Eerience*'  of  "  eminent  men,"  which, 
owever  valuable  in  their  own  way,  can 
never  be  taken  to  supply  the  place  of 
philosophical  reasoning. 

I  come  now  to  the  opinion  of  Sir  John 
M'Neill,  who,  "  in  support  of  his  views 
adduced  the  long  slopes  of  sand,  at  an 
inclination  of  10  to  1,  thatched  vdth 
straw,  which  resist  the  waves  of  the 
ocean  on  the  coast  of  Holknd.'*  The 
fact  that  those  long  slopes  of  sand  are 
capable  of  receiving  upon  their  surface 
the  most  violent  action  of  the  waves  of 
the  sea,  and  at  the  same  time,  preserving 
undisturbed  their  uniformity  of  slope,  is 
unquestionable;  although  for  my  own 
part  I  do  not  know  why  we  should  be 
referred  to  Holland  for  an  example, 
while  our  own  sea  coasts  abound  with 
innumerable  instances  precisely  in  point. 
To  my  own  knowledge,  several  satisfac- 
tory examples  of  this  efi^ect  mav  be  wit- 
nessed along  the  western  coasts  of  Ireland, 
in  the  counties  of  Kerry,  Glare,  and  Gal- 
way,  where  with  a  rise  of  18  feet  tide,  the 
wildest  Atlantic  waves  may  be  seen  to 
expend  their  violence  upon  slopes  vary- 
ing from  1  in  6  to  1  in  20,  composed 
of  the  finest  sand;  and  yet  within  the 
memory  of  any  living  man,  those  slopes 
have  undergone  no  sensible  change. 

But  the  attentive  observer  will  not 
fail  to  notice  close  by,  a  rocky  broken 
beach,  subject  to  the  same  violent  action ; 
and  there  he  will  witness  rocks  of  con- 
siderable weight  the  very  sport  of  the  ele- 
ment— ^now  upheaved  to  the  surface  of 
the  wave — then  carried  back  by  the  re- 
ceding water  into  the  black  deep — again 
met  bv  the  coming  surge,  and  again 
dashed  to  the  surface ;  evidentiv  the  play- 
thing of  that  force  which  hard  ove  lashes 
out  its  fury  upon  the  flat  sandy  slope. 
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and  with  the  utmost  impunity  to  the 
latter. 

And  now,  let  rae  ask,  do  these  facU  fur- 
Biah  an  argument  in  favour  of  a  long  rough 
sea  slope  ?  Where  are  the  data  to  guide 
the  mind  through  the  process  of  reason- 
ing from  the  one  ^lope  to  the  other  ?  I 
confess  I  cannot  find  sufficient ;  and  with 
the  sreatest  respect  for  the  opinions 
already  expressed,  I  do  believe  the  vali- 
dity of  jthe  argument  doubtful.  If  a 
stone,  three  tons  weight,  be  laid  upon  a 
bard  plane  of  the  same  inclination  as  the 
sandy  slope,  and  subjected  to  the  same 
action,  it  will  inevitablvbe  carried  away. 
What  then  preserves  the  slope  of  sand  ? 
In  mjr  opinion,  the  minuteness  and  rela- 
tive weight  of  its  own  particles. 

That  the  waves  of  the  sea  may  deve- 
lope  their  force,  it  is  essential  that  they 
strike  an  obstacle  of  sufficient  magnitude 
for  that  purpose ;  and  the  particles  of 
sand  presenting  no  such  requisite  dimen- 
sions— ^possessing,  besides,  considerable 
8|)ecific  gravity,  and  canable  by  their 
minuteness  of  lying  closely  together  un- 
der the  high  pressure  of  the  water — these 
particles  completely  elude  the  action  of 
the  force,  wlule  the  body  of  larger  di- 
poensions  suffers  its  whole  violence.  It 
is  thus  that  rocks  of  enormous  weight 
may  be  shifted  by  the  action  of  the  sea, 
while  sandy  slopes  remain  unchanged; 
and  it  appears  therefore  too  much  to 
assume,  Uiat  because  slopes  of  sand  re- 
main permanent  under  the  moat  vio- 
lent gales,  slopes  oomposed  of  large 
blocks  of  atone  roughly  arranged  at  any 
given  inclination  and  subject  to  a  totally 
difierent  action,  should  necessarily  hie 
the  best  possible  form  of  construction 
ibr  the  face  of  a  breakwater. 

And  now,  Sir,  permit  me  to  conclude 
this  papfcr  by  a  word  or  two  upon  the 
communication  of  your  distinguished 
correspondent,  Mr.  JDredge,  given  at  p. 
77  (ante).  It  is  a  mistijLe  to  suppose 
that  all  the  arguments  in  favour  of  an 
upright  face  proceed  upon  the  assump- 
tion that  the  motion  of  the  sea  during  a 
tempest  is  whoUy  vertical;  and  no  practi- 
cal man  oughi  to  discuss  ^e  subject  upon 
such  supposition.  '*  The  stability  of  a 
wall,"  says  Mr.  Dredge,  *'  by  which  I 
mean  its  resistance  en  mtuse  to  an  over- 
throwing force,  iu  compounded  of  its 
weight  and  breadth.  It  is  evident,  that 
a  wall  with  a  sea  slcpe  possesses  these 
^iialitifis  in  the  higheat  d^ree.    A  waU 


with  a  vertical  face  must  be  composed 
of  hewn  stone,  and  depends  for  its 
strength  upon  the  bond:  if  therefore, 
the  stone  composing  the  wall  be  once 
shaken  in  its  bed,  nothing  can  restore 
the  stability  of  the  mass.*'  Now  I  beg  to 
object  in  the  most  decided  terms  to  this 
vague  and  pointless  matter.  Were  Mr. 
Dredge  reasoning  upon  the  stability  of 
the  retaining  wall  of  a  rulway  to  resist  the 
application  of  an  "  over thrmoing  force* "it 
might  be  conceivable ;  but  I  submit  that 
it  IS  incomprehensible  with  reference  to 
a  work  of  tne  magnitude  of  that  under 
consideration.  Again  :  in  the  paragraph 
I  have  quoted,  weight  and  breadth  are 
fairly  conceded  to  the  sea  slope ;  but  the 
vertical  wall  must  depend j^or  its  strength 
upon  the  bond  !  It  will  indeed  be  most 
interesting  to  your  readers  to  be  made 
aware  of  the  process  by  which  Mr.  Dredge 
abstracts  from  the  upright  wall,  the  com- 
mon properties  of  weight  and  breadth, 
\tTj  tridy  yours, 

T.  Smith. 
Bridgetown,  Wexford,  August  7, 1848. 
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The  invention  which  forms  the  sialijeet 
of  this  patent,  conaisto  in  caiisisg  the 
alcoholic  vapour  to  pass  through  a  aeries 
of  layers  of  vegetable  or  animM  charooftl, 
or  other  purifying  substance,  superposed 
one  above  another,  and  kept  oool,  or 
regulated  to  a  certain  temperatnre  by 
means  of  water,  which  is  caused  to  eir« 
4Hilate  around  each  layen 

The  mode  of  carrying  tibe  invention 
into  effect  consists  in  &e  emplovmentof  a 
suitable  vessel  placed  on  the  still-head,  or 
in  any  other  convenient  position.  Inside 
the  vessel  are  arranged  a  series  of  perfo- 
rated plates  one  above  another,  on  vrhioh 
are  placed  the  layers  of  charcoal  or  other 
purifying  matters.  Over  each  layer  is 
suspended  a  cover,  but  without  touching 
the  charcoal,  and  made  with  holes  to 
allow  of  the  passage  of  the  alodiolie 
vapour  througn  up  to  the  next  layer. 
Around  each  layer  is  a  channel,  throQ|^ 
which  water  circulates,  and  which  is 
furnished  with  inflow  and  outflow  pipes^ 
and  means  of  regulating  the  supaly ;  in 
tbetopof  the  ve6sdisaHio«ge>4Jurwi^ 


LORD   DUin>ONAX.]>'3   PAXENT    UUfBjOVBUEHTB  IIH    STBAH  BOILERS,      li 


.wlufih  the  alcoholic  vapour  finalljr 
passes.  The  de^ee  of  temperature  of 
jthe  layers  of  charcoal  should  ue  so  regu- 
ilated  ^  that  the  alcoholic  vapour  shall 
Jkave  the  oil  with  which  it  is  combined 
.^iQong  the  charcoal,  and  yet  not  impede 
the  jtrogress  of  the  operation. 


black's. PATENT  IHTROVJEMBNTS  IN 

BVAPORATION. 

[Patent   dated  February    14,  IBiS.     Patentee, 

Horatio  Black,  or  Nottingham.  Lacemaker.    Spe- 

aification  enrolled  August  14,  IMS.] 

^  The  present  improvements  in  evapora- 
tion consist  in  causing  the  water  to  be 
supplied  to  steam  jut  other  boilers,  to 
0^0  previously  through  the  bars  of  the 
furnace  which  are  connected  together 
and  made  hollow  for  that  purpose,  and 
are  composed  of  brass,  copper,  or  other 
aoitiAle  metal.  The  water  is  made  to 
enter  by  means  of  a  force  pump  the 
centre  of  the  set  of  fire  bars,  and  after 
£n^ng  into  two  streams,  which  cireu- 
late  tbrough  the  series,  it  passes  out  at 
eilber  end  into  the  boiler  at  a  very  high 
temperature. 


IlfPaOVSlfBNT  IN   FUaZVACB   BARS. 

AnuMif  the  latest  patents  taken  out  in 
Ajnerica  is  one  for  sn  improvement  in  fur- 
nace bars  by  Mr.  John  H.  Fellows,  which 
he  thos  ^escribes: — '<  The  nature  of  my 
invention  consists  in  an  improTcd  furnace 
bar  as  follows,  viz.,  first,  the  common  bar  is 
generally  made  flat  on  the  surface,  but  the 
present  invention  has  two  longitudinal 
grooves,  and  a  raised  centre  ridge  between 
tlMn.  ^e  grooves  flU  witii  ashes  from  the 
fbre  of  «itberooals  or  wood,  as  the  case  may 
be,  which  being  a  nonoondnetor  of  heat, 
keeps  the  bar  from  melting,  while  4he  raised 
aenfcre  ridge  most  always  keep  the  same 
cool.  Secondj  the  raised  centjre  ridge  always 
prevents  the  possibility  of  drawing  the  ashes 
on^  from  the  grooves  in  the  bar,  when  clear- 
ing the  fire  with  the  poker,  which  is  requi. 
site  to  keep  the  space  between  the  bars  from 
filling  up  with  clinkers,  and  thereby  stop- 
ping  the  draught ;  hence,  the  ashes  always 
remaining  in  tihe  grooves,  protected  by  the 
centre  ridge,  keep  the  middle  of  the  bar 
00^.  It  eaoBOt  therefore  warp  or  get  ont 
of  its  place  like  the  old  bars.  Third,  in 
putting  out  the  fires  of  either  steam-boat  or 
land  fiimaoes,  which  is  desirable  when  the 
engine  stops,  to  save  fuel,  and  the  time  of 
the  haade— bars  freqnently  break  down  as 
soon  a^  cold  water  is  thrown  on  the  fire** 
Bo^  so  with  the  present  indention;   cold 


water  thrown  on  them  makes  the  bed  of 
ashes  firmer  in  the  grooves,  and  the  bars  ace 
not  injured  hy  bdng  suddenly  cooled  like  the 
common  ones.  Fourth,  the  bars  now  in 
general  use  are  made  double,  so  that  when 
hot,  should  one  side  give  way  the  other  must 
follow.  This  is  avoided  by  the  present  in- 
vention being  a  single  bar,  which  also  gives 
a  farther  advantage,  as  tiiey  can  be  placed  at 
any  given  distance  from  eaiA  ather,  so  that 
by  widening  the  apaee,  give  an  addMional 
draught,  which  is  desirable,  and  moM  par- 
ttonkrly  with  low  fomaces.*' 


TRB   BARL   OF   DUNnONAI.n'8   FATBNT  IM- 
VBOVBMENT8    IN  Jf  ARINB  8TBAM  BOTLBR8. 

[Patent  dated  February  11,  184S.  Patentee  the 
Right  Honourable  Thomas  Earl  of  Duadonald, 
Vice  Admiral  of  the  White  Squadron  of  Her  Mar 
jeaty's  Fleet.  Knight,  Grand  Cross  of  the  Most 
Honourable  Order  of  Che  Bath.  Speoification  en- 
rolled Auguat  11, 1848.;i 

The  present  inventioii  is  stated  to  cob- 
aiat  chiefly  of  certain  improveraeots  im 
a  marine  steam-boiler,  which  was  the 
subject  of  a  previous  patent  panted  ta 
the  £arl of  Dundonald,  on  the  "  ■'  ■'■' 
."  The  date  is  left  blank  (apiece 
of  great  carelessness),  hut  we  believe  the 
patent  alluded  to  is  one  of  the  ath  Nov. 
1835.  Of  the  present  improvemenis 
hawever, which  are  five  in  number*  there 
are  two  which  have  no  relation  at  all  to 
boilers  of  any  sort. 

Firstly,  To  obtain  a  more  perfect  iflai* 
tlon  of  the  gaseous  products  evolved 
from  the  furnace^  Uie  Earl  eonstruots  an 
aperture  in  the  back  of  each  ash-pit, 
whence  a  current  of  air  is  led  up  the 
baclL  of  the  furnace  (and  thereby  heated) 
into  the  upper  part,  where  it  mingles  with 
the  said  products  and  promotes  their 
combustion. 

Secondly  y  To  dispense  with  the  steam 
chest  placed  above  the  boiler,  where  it  is 
exposed  to  ii\jury  from  shot.  Lord  Dun- 
donald  proposes  to  substitute  a  steam 
reservoir  to  be  placed  below  the  water- 
line  of  the  boiler.  This  reservoir  is  to 
envelope  the  funnel,  in  order  that  the 
heat  of  the  latter  may  be  imparted  to  the 
ste^m  contained  in  the  former,  which 
will  consequently  be  worked  in  a  drier 
state. 

Thirdly,  To  prevent  priming,  he  places 
horizontally  in  the  upper  part  or  the 
boiler  a  plate  of  iron  or  other  metal, 
one  end  of  which  is  bent  vertically,  and 
termmates  in  the  water.  The  object  of  this 
plate  \&  to  prevent  the  too  rapid  ebulli- 
tion of  the  water,  and  to  intercept  and 


DlSAKE,    DRAY,    AND   DEANe's   CESSPOOL   CLEANSER. 


184 


retain  the  spray  carried  upwards  with  the 
steam  and  to  condact  it  into  the  boiler 
To  effect  this  object  completely,  the  steam 
is  caused  to  pass  into  what  the  paten- 
tee terms,  a  **  Centrifugal  Sepanitor," 
asainst  the  surfaces  of  which,  the  spray, 
which  may  still  be  retained  by  the  steam, 
is  caused  to  impinge  by  its  rectilineal 
motion,  and  is  afterwards  conducted  by 
channels  or  other  suitable  means  back 
into  the  boiler,  while  the  steam  nasses 
into  the  reservoir  in  a  comparatiTely  dry 
state. 

Fourthly,  To  dispense  with  the  main- 
shaft  or  other  inconvenient  gear  hitherto 
employed  to  connect  the  eneine  with  any 
submersed  propeller,  Lord  Dundonald 
would  place  m  the  stem  of  the  vessel  the 
rotary  engine  enveloped  in  the  steam 
reservoir,  and  conduct  the  steam  from 
the  boiler  to  the  said  reservoir  through  a 
tubing  composed  of  any  substance  which 
is  a  bad  conductor  of  heat.  An  air  and 
water-tight  tank,  filled  with  water,  b 
interposed  between  the  reservoir  and  the 
stem-post  of  the  vessel,  through  which 
the  short  main  shaft  passes,  which  is  thus 
kept  cool,  and  leakage  from  stufiing- 
boxes  prevented. 

Fifthly ^  To  prevent  accidents  to  sea- 
men ana  engineers  employed  in  boats 
fitted  wiUi  steam-engines,  the  Earl  pro- 
poses to  place  the  rotarv  engine  inside 
the  steam  reservoir,  whicn  is  close  to  the 
boiler  and  the  centrifugal  separator  and 
other  apparatus,  in  enclosed  and  raised 
portions,  of  the  boiler  around  the  funnel. 


CHANCl's  IMPBOVBMBirrS    IX    FUaNACSS 
AND   THB    MANUPAOTURB   OV   GLASS. 

[Patent  dat«d  Febniaiy  H,  1844.  Patentees, 
James  Tlmmons  Chance  and  Edward  Chance,  Bir- 
mingham.  Specification  enrolled  August  14, 184S.] 

In  reverberatory  fdmaces,  as  at  pre- 
sent buih,  the  flame  and  heat  after  being 
reverberated  by  the  arch  above  is  allowed 
to  escape  into  the  chimney.  The  Messrs. 
Chance  now  propose  to  cause  the  heat  after 
it  has  being  reverberated  to  pass  over  the 
back  of  the  reverberatory  arch  by  build- 
ing a  second  arch  above  it,  after  which 
the  heat,  flame,  and  smoke  are  to  be  al- 
lowed  to  pass  into  the  chimnev.  A 
second  branch  of  their  specincation 
has  relation  to  a  peculiar  description 
of  tongs  for  drawing  the  plates  of  glass 
into  annealing  furnaces,  formerly  pa- 
tented bv  them.  Instead  fi pushing  them 
in,  as  has   hitherto    been    customary, 


whereby  a  loss  was  sustained  by  turning 
down  a  portion  of  the  plate  and  allowing 
it  to  cool,  they  now  make  the  tongs  of  a 
long  rod  wedge-shaped  at  one  end,  and 
carrying  two  verUcat  supports,  between 
which  turns  another  rod  parallel  to  the 
first,  and  furnished  at  one  end  with  a 
handle,  and  at  the  other  with  a  grip  of 
wood,  so  that  when  the  workman  has 
introduced  the  wedge  portion  of  the 
lower  rod  underneath  the  plate  of  glass, 
be  turns  the  handle  of  the  upper  rod, 
and  brings  the  grip  down  on  the  top 
surface  of  the  p&te,  which  is  thus  held 
fast. 


DSANB,  DRAY,  AND  DBANB*8  CBSSPOOL 
CLBANSBR. 

Sir,^From  the  editorial  note  appended 
to  my  communication,  at  page  161  of 
your  last  Number,  it  appears  I  have  not 
been  sufficiently  explicit  in  my  remarks 
upon  the  above  machine,  the  arrange* 
inent  of  which  I  described  as  being  "  as 
bad  as  could  possibly  be**  for  the  pur- 
pose proposed. 

My  objections  went,  firstly,  to  the 
employment  of  an  air-pump,  which,  if 
sufficiently  well  made,  and  of  suitable 
dimensions,  would  be  very  expensive 
and  difficult  to  keep  in  order.  Secondly, 
to  its  SITUATION  on  the  top  of  the  vehi- 
cle, thereby  adding  from  ten  to  fifteen 
feet  perpendicular,  and  from  fifteen  to 
forty  feet  horisonUl  to  the  atmospheric 
lift— enough,  in  many  cases,  to  prevent 
its  operation. 

Thirdly,  I  objected  to  the  exe^uive 
agitation  of  the  ofiVnsive  matter,  and  to 
the  exposure  of  an  extended  surface  to 
the  exhaustion  of  the  air-pump. 

'*The  improvement  of  raising  by  the 
pressure  of  the  atmosphere  acting  against 
a  vacuum,  matters  which  would  other- 
wise have  to  be  raised  by  scoop  and 
bucket,"  did  not  originate  with,  nor  is  it 
peculiar  to  Messrs.  Deane,  Dray,  and 
Denne.  A  common  atmospheric /oreui^- 
ptunp  is  employed  for  emptying  oess- 
poob  into  the  sewers,  and  a  similar 
machine  might  be  employed  for  filling 
air-tight  carte  und$r  pretture,  ther^v 
limiting  the  escape  of  effluvia  to  the  smalf- 
est  possible  quantity.  The  pump  bdng 
placed  in  close  proximitv  to  the  cesspool 
to  be  emptied,  would  deliver  iu  oontente 
into  a  cart,  at  almost  any  distance,  with 
certainty.    The  matter  might  also  be 
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I  with  a  8m«Uer  quantity  of  dilutiDg 
fluid  than  when  it  had  to  he  forced  hj 
atmotDheric  pressure  alone,  through  a 
great  length  of  leed-pipe,  and  to  a  con- 
siderahle  elevation.  Great  lengths  of 
(necessarily  distended)  feed-pipe  would 
be  exeeedingi  J  incouTenient  for  nandUog» 
stowage,  and  carriage ;  whereas,  'deli- 
vering hose,  in  coils,  is  exceedingly  handy 
and  portable. 

Messrs.  Besne  and  Co.  have  exten- 
sively advertised  and  exhibited  their 
(niscslled  **paiemi")  tank-cleanser ;  but 
a  practical  application  of  it,  in  its  pre- 
sent form,  would  soon  show  the  '*  force 
of  the  objections*'  I  have  urged  against 
it. 

It  is  pretty  evident  to  me  that,  from 
the  extent  to  which  it  is  necessary  to 
dilute  the  night-soil,  in  order  to  its  being 
raised  (even  under  &e  most  favourable 
arrangement)  by  atmospheric  pressure, 
eariagt  is  sltogether  out  of  the  question. 
I  am,  Sir,  yours,  &c., 

W.  Baddklbt. 

Thrawlefsb,  DeTon, 
Avf.  15, 1848. 

pWe  are  still  oiisble  to  oononr  in  the  jos- 
tjoe  of  Mr.  Baddeley's  oenrares  of  this 
apparatos ;  snd  beg  to  refer  to  the  following 
letter  tnm  soother  oorrespondent  for  some 
eoiiBterfailing  observations  on  the  labject. 
Ed.  M.  M.] 


DXAHB,  naAT,   AMD   DBAMX'S  CBSSPOOI. 
CLBANSSa. 

Sir,— In  the  hat  Nomber  of  your  Mags- 
sine,  there  was  what  appears  to  me  to  be  a 
most  UDJiistifiable  attack  upon  the  Royal 
Agricoltoral  Society  in  reference  to  Mesin. 
I>esne,  Dray,  and  Deaae's  cesspool  desnser ; 
your  editorial  note  apon  that  article  was  oer- 
tdnly  very  just  aad  called  for.  Whether  the 
writer  of  that  artide  is  sn  sgricaltarist  or 
baa  ever  cultivated  an  acre  of  ground  for  the 
paUic  feeding,  is  a  qfoestioD  I  do  not  ask, 
for  the  answer  on  that  point  is  pretty  well 
known  to  every  flreman  in  London.  Cer- 
tainly  those  gentlemen  of  the  Agricoltaral 
Society  who  have  been  their  whole  lives  en- 
gaged on,  and  might  also  be  laid  to  faafc 
thdr  whole  capital  embarlced  in  agricoltaral 
occnpations,  Moald  know  what  best  soited 
their  own  purpose,  and  what  they  shonld 
award  prises  for.  The  very  fact  of  such  gen- 
tlesBCn,  and  practical  agricaltorists,  awarding 
a  prise  to  the  cesspool  deanser  and  manure 
cart,  Mys  more  fOfr  it,  at  least  as  an  agrioal- 
toral  implement,  than  all  the  carping  and 
croaking  of  the  writer  of  the  article  above 
alluded  to  can  my  against  it.  It  wm  not 
Bseiely  anrndd  or  a  drawing  whidi  was  shown 


at  the  ohibition,  bat  the  real  thing  itsdf,  of 
a  working  sise  and  in  working  condition,  and 
also  being  worked,  so  that  the  judges  were 
not  hoodwinked  hi  the  matter.    Bat  let  as 
come  to  the  facts.  The  cmspool  deanwr  has 
been  employed  in  emptying  thoasands  of 
cmspools  and  water-closets.  And  who  shoold 
know  better  than  the  contractors  what  has 
bmt  answered  thtirpwrpon  of  all  the  things 
they  have  to  choose  from  for  deaning  ont 
such  rsceptadra  of  semifluid  matters?  If  the 
great   proportion  of  London   contracton 
have  not  yet  adopted  it,  it  is  no  doubt  be- 
cause they  have  not  been  particularly  soli- 
dted  \  from  the  great  difliculty  at  first  en- 
coontered  in  getting  the  proper  flexible  hose 
for  this  purpose,  a  difficulty  which  is  now 
surmounted  by  the  adoption  of  gutta  pereha 
tubing.     The  air-pamp  works  with  the 
greatmt  ease,  and  reqaires  only  a  little  water 
thrown  upon  it  at  the  commencement,  by 
which  it  is  kept  in  excellent  working  condi- 
tion, as  there  is  no  valve  in  the  passage 
through  which  the  matters  to  be  pamped  up 
pam.    For  farmers'  liqoid  manure  carts  it 
answers  admirably,  straw  and  chaif  forming 
no  obstmctbn,  but  pauing  up  along  witii 
the  more  fluid  portions.    For  cempool  and 
water-doset  cleaning,  of  coarse  there  are 
sereral  considerations  reqairing  to  be  at- 
tended to,  not  so  strietiy  necessary  in  agri- 
cultural purposes,  namdy,  the  bringing  up 
the  stuff  into  the  cart  with  the  least  possi- 
ble production  of  smdl  and  dirt.    As  to 
bringing  ap  the  stuiF,  little  needs  to  be  sdd 
on  that  subject,  as  the  thing  can  be  easily 
seen  in  opention  %  but  for  the  information 
of  those  who  csnnot  spare  time  for  that  pur- 
pom,  it  may  be  as  well  to  state  that  wfaUe 
the  matters  require  to  be  in  a  mmifluid, 
and  not  hi  a  thick  state,  yet  at  the  same 
time,  where  the  great  proportion  of  the 
matter  is  in  the  proper  condition,  should  a 
dead  cat  or  a  half  brick  (things  not  nnfre- 
quentiy  found  in  such  placm)  come  in  the 
way,  up  it  goes  Into  the  cart  along  with  the 
other  sabstanCM,  provided  that  the  hose  be 
of  a  saflident  sise  for  thdr  going  through 
it.    Memrs.  Dmne,  Dny,  and  Deane  never 
pnt  forward  thdr  cart  as  an  artide  by  which 
cesspools  could  be  deaned  out  without  any 
smell  (with  Ellerman's  deodorizing  fluid 
certafaily  it  would);  but  now  the  matter  has 
been  qumtioned,  it  may  be  stated  that  ex- 
perience has  proved  that  itprodnces  far  lem 
than  the  scoop  and  shovel  process.    If  they 
had  proposed  to  ezpd  the  semiflaid  matters 
by  means  of  comprmsed  air,  then  there 
might  have  been  some  grounds  for  the  fears 
expressed  by  your  oorrespondent,  when  he 
mys,  «*  It  is  just  the  reverse  of  what  sane 
science  would  suggmt." 

I  am.  Sir,  yours,  &c., 

S.  B.  MiLMB,  Boginocr. 
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TBI  BKITIftB  ASlOCIATTOir  AT  BWANIBA. 

The  annual  meeting  of  this  Association 
has  been  lield  this  year  at  Swansea. 
From  the  notices  of  the  proceedings 
which  have  appeared  in  the  newspapers, 
we  arc  not  lea  to  anticipate  much  gain 
to  mechanical  science  from  the  contribu- 
tions of  its  members  on  the  present  oc* 
casion.  We  noake  the  following  extracts 
from  the  Report  of  the  Morning  Chro- 
nid€: 

Ne^  Slement  in  Mechanict, 

**  Mr«  Roberts  eidiiMtad  and  explained  the 
ooBStmctiMi  of  a  mechanioal  contri?anoe, 
by  which  in  a  very  simple  miBBer  more- 
meats  may  be  effected^  for  which  more  com- 
plicated mecbanism  is  frequently  employed. 
The  model  ebnsiated  of  a  steel  shaft,  on 
wfaieh  were  looMly  fitted  two  brass  discs, 
haviiif  eaeb  a  boM  to  keep  it  steady.  One 
of  the  discs  had  eleren  teeth  (nmnded  at  top 
and  bottom)  in  its  circumibrenoe,  and  wife 
placed  on  tbe  body  of  the  shaft ;  the  other 
dise  (wfaieh  was  somewhat  iaiBer),  was  on 
the  eoeentrio  position  of  the  shaft,  with  its 
&ee  to  that  of  the  toothed  disc;  theplain 
disc  had  foar  studs  riTeted  into  it  at  equal 
-distances  fh)m  each  other,  and  at  sueh  die- 
lanoe  from  its  centre  as  to  admit  of  their 
being  brought  successiTely  by  the  rerolution 
of  i£d  eooentric  to  the  bottom  of  the  hollows 
in  the  toothed  dise.  The  following  move- 
ments may  be  effected  by  this  modd, 
Bumely :  If  the  ahaft  be  held  stationary  and 
the  dise  be  made  to  revolve  upon  it,  one  ef 
the  dises  will  make  twelve  revolutiona  whlbt 
the  other  makes  only  eleven.  Again ;  If  the 
looliwd  disc  be  held  wUkt  the  shaft  be 
made  to  revolve  twelve  tiooes,  the  plain  disc 
will  revolve  in  the  same  directioa  one  revo- 
ItttioB  only,  and  if  the  plam  diso  be  held, 
the  toothed  disc  will  perfoim  one  iwvohstieQ 
in  the  contrary  direction  for  deven  nvoln- 
tlons  of  the  shaft  It  will  be  evident  that 
almost  any  other  nnmber  of  revolutiona  asay 
be  produced  by  employing  a  smaller  number 
of  studs,  not  fewer  than  three,  whidi  will 
not  divide  tlie  number  of  teeth  in  the  disc. 
The  idea  of  this  novel  element  of  mechsnism 
was,  it  is  stated,  suggested  to  Mr.  Roberts 
by  a  dial  movensent  in  an  Amerlean  oloek« 

**  The  disousrion  of  this  new  element  of 
meohanism  excited  very  great  interest,  and 
it  was  stated  in  the  room  that  it  was  likely 
to  lead  to  very  important  results." 

Employment  qf  Electro -MagnetUm  aa  a 

Motive  Power. 

Au  interesting  exeiirsion  was  made  to 

Penllergare,  the  mansion  of  J.  D.  liewelyn, 

Esq.,  ^ont  five  milea  from  Swansea.    The 

imwable  wwther  made  the  drive  to  and 


fro,  and  the  promenade  in  the  grounds  and 
on  the  ahoree  of  the  lake  truly  deltghtfril. 
The  boat,  which  was  impelled  by  the  elee* 
trical  current,  was  the  principal  objeet  of 
attraction.  It  was  not  constructed  for  the 
purpose,  but  was  the  boat  ordinarily  used  on 
the  lake  for  pleasure,  capable  of  conveying 
about  six  persons.  In  the  bow  of  the  boat 
a  galvanic  battery  was  placed,  which,  having 
connecting  wires,  with  a  small  retort  filled 
with  meroury  at.  the  stem,  enabled  the  phl- 
fessor,  who  steered  the  boat,  to  connect  or 
disconnect  the  circuit  of  the  fluid  as  he 
pleased.  Near  the  centre  was  a  aolid  eyfiB- 
der,  construeted  of  wood,  but  bound  iriA 
copper,  which  revolved  on  its  axis,  and  tronen 
which  eleetrie  sparks  were  freely  einlttedl* 
This  cylinder  was  in  a  state  of  continuoBn 
revolution,  and  with  the  eylittder  a  rod  waa 
conneeted,  which  oaused  the  fisna  plaoed  aft 
the  stern  of  the  boat  to  revolve.  Hie  appli.- 
cation  of  electric  locomotive  power  is  doubt- 
less a  question  of  great  interest,  and  it  ia 
chiefly  a  question  of  expense  and  speed 
combined.  The  boat  is  ordinarily  paddled 
from  the  stem,  with  one  oar ;  its  progress  ia 
slow,  as  compared  with  that  of  the  Thamee 
wherries :  the  battery  required  to  work  it  ia 
a  powerful  one,  and  yet  the  progress  which 
it  made  in  ite  excursion  round  the  lake  wan 
not  swifter  than  that  which  it  would  make 
with  ordinary  paddling.  At  present  it  is  a 
scientific  toy  {  but  it  clearly  establishes  the 
principle  that  electricity  can  be  converted 
into  a  motive  power  for  the  propulsion  of 
vessels,  thereby  saving  the  space  at  present 
occupied  by  the  engines  and  fiiel ;  and,  aa 
the  power  can  be  indefinitely  increased,  (?) 
so  as  to  meet  the  required  speedy  the  sole 
question  is  one  of  expense. 


BA&ON  VON  BATBBN's  COMPBiaSKD  AtB» 
EM  GINK. 

Sir,— It  is  the  first  time  that  I  avail  n^- 
self  to  address  you  in  rsferenee  to  mjester- 
prise,  ef  introducing  a  new  ayatom  of  loeo- 
motioB  on  rallroada,  by  the  uae  of  oompreased 
air  carried  along  upon  the  oarriaga;  Ibr 
which,  on  a  large  scale,  an  experimental 
carriage  has  been  constructed  in  the  work- 
•  shops  of  the  College  for  GivU  Sngiaeera,  af 
which  you  have  been  kind  enaugh  to  inasrt 
a  great  number  of  notieas«  and  aatenslte 
oaloulations  on  the  merito  of  my  eyiteas,  in 
your  most  valuable  Journal. 

The  object  of  thus  addressing  you  myself, 
is  principally  to  correct  an  error  of  your 
reporter,  which  might  be  vary  preiadioiiil  to 
my  system.  Ia  the  naiioe  ia  year  iaat 
Number  it  is  sUtad,  that  in  our  first  trial 
(on  the  9th  August)  on  the  Wwadswoith 
Boad»  we  had  tnveliad  at  the  rate  af 
abttttiSmliBt;  aad^tiuBtbyanatlnD^  to  in- 
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CTJMe  vat  0pMd  to  10  or  12  miles,  we  had 
broken  or  oxplodod  some  tubes  of  oar  mt^ 
raurvoir  on  the  road. 

I  am  ofraid  that  aach  an  ineorreet  rcpoit 
would  faijore  my  iBTention.  The  impossi- 
bility- of  an  explosion  or  bursting  of  the  air- 
leseifoir  by  the  inclosed  eompressed  wk 
dmrmg  ajewmey,  is  one  of  the  qualities  of 
safety  on  which  I  hsnre,  and  do  still  prin 
my  system  as  superior  to  the  steam  boiler. 
And  ae  we  made  a  second  trial  last 
IViday^  in  presence  of  some  hundreds  of 
spectators)  on  the  same  road»  from  Putney 
to  Wandswofih,  starting  up  hill>  with  abotft 
tweoCy  persons  upon  the  carriage,  (by  itself 
ab«at  three  tons  weight,)  with  a  very  greet 
speed,  prolMbly  on  an  avemge  of  about  12 
or  13  miles,  without  haring,  either  on  the 
first  or  on  the  second  trial,  had  the  least 
possible  aoeident  or  injury .  to  the  air- 
iBservoir  or  mschinery,  I  must  beg  you 
to  correct  this  dangerous  error.  The  fact 
is,  that  about  fourteen  days  ago,  on 
tlie  28th  Joly,  during  my  absence,  the 
compressing  apparatus  was  set  to  work  for 
some  trials,  and  continued  to  charge  the 
reaerroir  to  an  undue  extent  of  pressure,  by 
the  probable  overlooking  of  the  superin- 
tan^eM.  Tlds  orereharging  continued  tUi 
about  two-thirds  of  the  tubes  forming  the 
airwreiervoir  exploded^-were  destroyed,  or 
at  least  made  useless  for  the  present.  This 
happened  in  the  workshop  of  the  College, 
where  the  compressive  pressures  were  still 
kept  in  work  during  the  explosion,  and  only 
flopped  after  the  mischief  was  done. 

Cooaidenng,  then,  that  the  remaining 
third  part  of  the  reservoir  had  been  only 
drntml  by  way  of  a  late  caution,  to  a  very 
low  degree — in  such  manner,  that  hardly 
oBOi^nBrtBr  part  of  the  power  was  contained 
tiierem  as  was  first  intended--4t  follows, 
that  with  the  whole  reservoir,  and  the  fhU 
•Ktsnk  of  the  regular  pressure,  we  could  have 
gone  twelve  times  as  fsr. 

But  distsnce  being  of  no  great  conse- 
quenoo,  it  appears  to  me  that  the  object  for 
which  this  earperimental  carriage  has  been 
constmeted  has  been  fhlly  attained,  viz., 

1.  To  show  the  pracUcabili^  of  compress- 
ing lBi>ge  quantities  of  air  to  a  very  high  ex- 
tent (say  of  700  lbs.  to  800  lbs.  per  square 
indb),  sod  to  retain  it  in  air-tight  vessds  or 
tutervoiVB  of  an  adequate  strength  for  any 
usefiol  lime,  by  the  application  of  my  system, 
williout  any  considerable  loss  of  power  or 
stnining  of  machinery." 

2.  To  Mhow  that  air  at  any  extent  of  pres- 
sure (say  50  atmo^eres)  may,  by  mesns  of 
Biy  eKpandikig  apparatus  and  moderator,  be 
brought  down  to  an  uniform  working  power 
of  four  or  five  atmospheres,  without  grest 
httn  of-po^nc  by  luirigeratioB* 
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Safety  uid  convenieDce  are  visible  to 
evuty  one.  But  the  great  economy  to  be 
gained  over  steam  locomotion  (which  I  esti- 
mate at  about  75  per  cent,  when  all  my 
inventions  in  generating  steam  and  working 
compressed  air  are  applied)  can  only  be 
proved  when  fairly  brought  out  in  traffic—- 
like  the  atmoepheric  system  on  the  Croy- 
don line. 

I  am  willing  to  prove,  by  calculation  and 
argument,  this  immense  saving  in  expense, 
when  my  system  is  fairly  brought  out  on  a 
large  scale  (like  the  power-looms,  it  pays 
not,  in  detsiil,  tot  one  carrisge  or  so).  And 
whatever  I  may  have  stIU  farther  to  suffer, 
and  obstacles  to  overcome,  1  shall  fight  a 
struggle  so  long  ss  I  have  breath,  to  bring 
this  great  boon  fairly  for  the  public  use ;  and 
hope  you  will,  from  public  views,  continue 
to  lend  me  your  valuable  assistance  therein. 
i  am,  Sir,  yours,  &e., 

Bahoh  Von  Ratruk. 

Patosy,  August  16, 1S48. 


MESSAS.  WAmVET  AMD  WSST'b  BTDEAVLIC 
▼ALVB« 

Sir,— We  observe  in  your  publieation  of 
June  3  last,  a  description  of  an  hydraulic 
valve  by  Mr.  John  Pool,  Jan.,  of  Hayle; 
we  beg  leave  to  refer  him  to  the  valve  now 
in  very  general  use,  and  known  as  "  Har- 
vey and  West's  Patent,"  as  every  advantage 
mentioned  by  him  is  there  embraced,  and 
has  been  acted  on  In  almost  the  whole  of 
the  waterwork  establishments  in  London,  as 
well  as  a  variety  of  other  places.  Should 
Mr.  P.  be  stW  relectant  to  recognise  the 
virtues  of  our  patent,  we  would  refer  him  to 
his  neighbours,  Messrs.  Harvey  and  Co., 
who  have  generally  some  in  make. 

We  are,  Sir,  yours,  &c., 

Habvkt  and  Wist. 
Hsyle  Foundry,  Cornwall, 
Angot;  3,  IMS. 


tbmpk&aturs  of  the  auctic  ocean. 

The  proceedings  of  the  Academy  of 
Sciences  of  Paris,  for  March  13, 1848,  con- 
tain the  following  account  of  a  memoir,  by 
M.  Ch.  Martins,  on  tiie  temperstnree  of  the 
Arotie  Ocean,  at  tiie  suHhce,  at  great  depths^ 
and  hi  the  vicinity  of  the  CHadelu  of  Spits- 
bergen.   The  extract  is  by  the  author  t'^ 

TbiB  memoir  rests  upon  305  observa- 
tions of  temperature,  nude  by  MM.  Bra*' 
vais,  Pettier,  and  myself,  in  the  lour  voyage! 
of  Lm  Seekercke^  between  Hammerfcstv  in 
Lapland,  (latitude  7^  40'  Netth,)  and 
Spitsbergen  as  ihr  as  70"  34'  N.,  as  well  as 
in  the  neighbourboed  of  the  gtsders  of  thst 
island,  during  Ae  fsaumttu  of  iS98  end 
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1839.    The  priocipal  results  which  follow 
from  these  olMenrations,  are  the  following : 

I.-  Temperature  qfihe  Surface  qfihe  Sea, 

1.  In  the  middle  of  eammer,  the  tempe- 
rature of  the  Artie  Sea,  is  sensibly  equal  to 
that  of  the  air. 

2.  Nevertheless,  as  a  mean,  that  of  the 
sea  is  a  little  higher,  owing  to  the  influenoe 
of  the  Gulf  stream,  whose  extremities  are 
lost  upon  the  western  shores  of  Spitsbergen. 

3.  The  immense  glaciers  of  Spitacbeigen, 
which  plunge  and  crumble  into  the  sea,  ex- 
ercise a  Tery  sensible  cooling  influence  upon 
its  surface.  The  ooasta  of  Norway,  where 
glaciers  do  not  desoend  to  the  IcTel  of  the 
sea,  tend  rather  to  raise  its  temperature. 

II* — Thermometrie  Soundings  at  Great 
Depths. 

These  temperatures  are  always  the  mean 
of  the  Tory  concordant  indications  of  several 
Walferdin  thermometers,  sentsimultaneously 
to  the  bottom  of  the  sea,  and  preserved  from 
prttsure  by  a  sealed  glass  tube.  The  scales 
which  wereengraved  upon  the  stems  were 
arbitrary,  and  nine  diidsions  correspond  to 
one  degrti  centigrade.  The  following  are 
the  most  important  conclusions  from  these 
experiments : 

1.  Between  70*  40' and  79^  33'  North  U- 
Utude,  and  from  7""  to  2V  15'  longitude, 
east  of  Paris,  the-  temperatures  of  the 
Arctic  ocean  decrease  with  the  depths, 
during  the  months  of  July  aod  August. 

2.  These  temperatures  are  always  above 
0\  (32''  Fah.,  at  least  to  a  depth  of  870 
metres,  953  yards,}  the  greatest  depth  at- 
tained in  these  experiments. 

3.  Comparing  the  temperature  at  the 
surfiuMwith  that  at  the  bottom  and  those 
Intermediate,  it  appears  that  the  decrease  is 
uniform,  at  the  mean  rate  of  0*625"  per  100 
metres,  (0*343°  Fah.  per  100  feet  nearfy.) 

4.  The  temperature  of  a  liquid  layer  is 
more  constant  in  proportion  as  its  depth  is 
greater. 

III. —Ten^erature  of  the  Sea  in  the 
Neighbourhood  qf  the  Qlaeiers  o/Spitz^ 
bergtn, 

1.  In  the  months  of  July  and  August, 
the  temperature  of  the  surface,  although 
very  near  the  froesing  point,  is  always  above 
0».  (32  Fah.) 

2.  From  the  sur&oe  to  the  dqpth  of  70 
metres,  (230  feet,)  the  temperature  some- 
times increases,  sometimes  decreases. 

3.  From  the  depth  of  70  metres,  the 
temperature  always  decreases  with  the  depth. 

4.  The  deoraase  of  temperature  from  the 
snrlMse  to  the  bottom  Is  not  uniform ;  but 
■ooelerRtM  with  the  depth. 


5.  Between  the  suHiioe  and  a  depth  of  70 
metres*  it  is  never  below  0%  (32"^  FtJi.) 

6.  Below  the  depth  of  70  metres,  the 
temperature  of  the  water  is  below  0. 

7.  As  a  mean,  the  temperature  of  this 
water  is,  1*75°,  (28*85°  Fah.,)  and  oonse- 
quently,  above  that  of  the  maximum  den- 
sity and  freesing  point  of  sea  water,  as  de- 
termined by  M.  Despretz. 

8.  These  facts  are  easily  explamed.  If  we 
remember  that  the  point  of  maximum  den- 
sity and  that  of  freesing,  of  salt  water,  are 
several  degrees  below  0,  and  if  we  take 
into  consideration  the  complex  Inflnenoee, 
intermitting,  and  of  variable  intenaifty,  ex- 
ercised by  the  freezing  of  the  sur&oes  dur- 
ing winter,  the  gladera,  the  floating  ioe,  the 
tides  and  currents. 

THB  MAUNB  OLVB. 

We  extract  the  following  interesting  dls- 
oussion  on  the  merits  of  this  invention  firom 
the  House  of  Commons  Debates  on  the  N«vj 
Estimates  for  the  year : 

August  11. 

Captain  Pschsli;  complied  of  inattention  on 
the  part  of  the  Board  of  Admiralty  to  the  advaataffes 
of  employing  the  marine  glne*  and  the  inJustSoe 
with  which  the  ezperimenU  had  been  made,  which 
did  not  give  the  article  a  fair  trial,  or  affbrd  a  sure 
test  of  its  qualities.  It  had  been  applied  to  the  deek 
of  the  Th€H»,  by  caulkers,  where  the  eeama  had 
been  filled  up  with  dirt.  Wherever  the  article  had 
been  fairly  and  properly  used,  it  had  been  tueceit- 
ful ;  but  to  allow  it  to  be  applied  where  the  aeains 
were  filled  with  rabbUh  and  dirt,  was  not  only  not 
giving  it  a  fair  trial,  but  was  calculated  to  ii^ure 
and  deteriorate  its  character.  He  wiahed  to  hare 
a  return  of  the  comparative  expenee  of  eommoa 
caulking  and  the  application  of  marine  gioe. 

Lord  Joaa  Hat  could  assure  the  committee  that 
the  Board  of  Admiralty  had  shown  every  ditpoittioD 
to  do  the  utmost  Justice  to  Mr.  Jeflerv.  Who  ooold 
benefit  more  than  the  Board  of  Admtnatyltom  tte 
application  of  an  economical  material  to  the  caalk> 
ing  of  ships  ?  But,  before  the  honourable  and 
gallant  member  pronounced  a  condemnation  of  the 
Board  of  Admiralty,  he  should  have  inquired  what 
steps  they  had  taken  to  test  the  real  merita  of  Che 
article.  In  the  first  place,  before  they  gave  encou- 
ragement to  an  invention  to  be  employed  as  a  auh* 
stitute  for  another  in  use,  It  was  wise  for  a  pablle 
board  to  asceruin  the  cost  of  production.  As  the 
marine  glue  was  to  be  substituted  for  pitch,  the 
question  of  the  difference  of  price  was  aa  important 
question.  The  late  Board  of  Admiralty  had  ordered 
a  certain  quantity  of  this  glue  to  be  manolhctared 
at  Chatham,  and  the  offioer  at  Chatham  Dockyard 
had  reported,  the  18th  of  August,  IMS,  the  coat  of 
the  materials  and  the  expense  of  making ;  and  the 
result,  as  suted  in  his  report,  was,  that  the  coat  of 
manufacturing  12  tons  of  marine  glue  was,  upon  aa 
average,  £96  6s.  4d.  per  ton.  TUa  (lue  waa  to  be 
substituted  for  pitch,  andthe  valneof  a  ton  of  piteh 
was  £5  17s.  6d.,  or  little  more  than  one-savcnth. 
ExperimenU  had  been  made  of  the  glue  on  board 
the  Penelope,  on  the  coast  of  Africa,  and  he  flmdy 
admitted  they  had  succeeded  ("  hear,"  from  Captain 
Pechell);  but  there  was  a  decided  oldcetian  to  the 
use  of  the  glue  below  the  upper  deck,  on  account  of 
the  smdl.  What  had  the  Board  of  Admiralty  done 
la  consequence  of  the  tucoeatftil  experiment  on 
board  the  Penelope  t    It  was  ordered  by  the  lata 
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boiid,  on  the  6th  of  June,  1846,  that  the  marine 
ghie  ahould  be  eilplied  to  the  weather  decka  of  all 
new  ehipe-^the  ghie  could  not  he  applied  in  con- 
jnnctloD  with  pitch,  as  they  would  not  act  together, 
and  io  60  or  70  shipe  the  upper  decks  had  been 
payed  with  marine  glue.  With  respect  to  applying 
the  glue  to  the  sides  and  bottoms  of  ships,  that  was 
firand  not  to  snoeeed,  as  the  glue  cooled  so  soon. 
With  regard  to  Its  applicatlott  to  the  manufketure 
of  natfa,  It  was  well  known  that  a  mast  was  com- 
pesad  off  perhaps,  IS  difibrent  pieces  of  wood,  and 
u  became  necessary  to  exercise  great  vigQanoe  to 
see  that  all  the  parts  were  in  good  order ;  for  if  one 
qpar  waa  damaged,  so  much  of  the  strength  of  the 
meat  waa  loet.  One  of  the  BagUg  masts  had  been 
raported  to  be  rotten,  and  she  came  to  be  repaired; 
the  BoBid  of  Admiralty  ordered  it  to  be  taken  to 
nleees,  and  what  was  the  consequence?  The  fol- 
lowing report  was  made  in  respect  to  that  matter, 
dated  the  25th  of  July  hut : 

**  With  reference  to  your  minute  of  the  1st  inst., 
and  their  lordships'  order  of  the  SOth  ult.,  signifying 
their  intention  of  testing  the  merits  of  Jeffery's  glue 
Jbr  maatmalring,  and  directing  us  to  cause  the 
Mm^t  asaat,  which  was  put  together  with  this 
description  of  glue  about  four  years  ago,  to  be  taken 
to  pieeea,  and  for  Mr.  Jeflbiy  to  be  present,  we  beg 
to  state  tlut  the  mainmast  Is  the  one  so  put  toge- 
ther, and  that  it  has  been  separated  under  the 
superintendenoe  of  Mr.  Jeffery,  who  has  fully  satis- 
lied  hhnaelf,  and  acknowledged  that  it  cannot  be 
disunited  by  the  force  of  the  wedge  without  destroy- 
ing the  material  for  Airther  use  in  mastmaklng,  the 
adheelve  qualitioi^f  the  glue  tssring  and  injuring 
the  timber  on  both  surlhces.  It  was  then  suggested 
hy  Mr.  Jcflhry  that  the  parta  might  be  sawed  asun- 
der, wUeh  has  been  done;  but  this  operation  will 
not  insure  the  safety  of  the  material  for  ftirther  use 
(if  found  sound),  because,  with  all  the  care,  the  saw 
cannot  be  kept  straight  through  the  depth  of  the 
swlhees,  and  it  was  found  in  Tsrious  places  to  have 
ran  hollow,  and  therefore  to  repay  these  parts  would 
reduce  the  mast  below  its  proper  dimensions.  The 
separating  has  been  tedious  and  expensive;  it  has 
eoet  in  labour  £4 14s.  3d.,  and  taking  a  mast  apart 
fpat  together  with  paint)  can  be  done  for  £1  7s.  8d. 
we  bM  to  refer  to  our  letter  of  the  8rd  of  May  last, 
reporting  on  this  mast,  wherein  we  stated  that  not 
men  tiian  about  one-half  of  the  glue  on  the  surfeces 
had  united  the  psrto  together:  but  we  do  not  allude 
to  th!s  as  the  cause  of  the  defect,  but  that  by  being 
paid  with  f^ue  has  not  prevented  decay,  as  the 
cheeks,  side,  trees,  and  one  half  spindle  are  defeo- 
tire;  tl&e  other  parts  are  sound,  but  not  fit  to  be 
replaeed  in  a  mast  We  also  beg  to  state  that  the 
aearph  of  the  main  yard  was  put  together  with  ma- 
rine glue :  the  yard  being  defective  on  the  outside, 
we  have  sepsrated  the  scarph  by  the  force  of  wedges ; 
thoe  surfeces,  aa  with  the  mast,  have  been  de- 
stnqred.  In  this  case,  sawing  could  not  be  resorted 
to,  because  the  scarph  at  the  ends  partakes  of  the 
rounding  of  the  yard;  we  are  theroore  of  opinion, 
aa  the  marine  glue  does  not  appear  to  us  to  prevent 
deeaj,  that  it  is  not  preferable  to  white  paint  for 
pottiisg  masts  together,  and  particularly  so  as  a 
meat  cannot  be  taken  uart  for  examination  without 
destroying  the  materials  for  further  use  In  mast- 


This  report  was  rigned  by  the  three  surveying 
officers  and  the  Admiral  Superintendent  of  the  dock- 
yard at  Devonport.  Now,  he  would  ask  the  hon. 
and  gallant  gentleman  whether  he  was  aware  of  the 
coet  oC  a  mast  in  a  line-of-battle  ship,  because,  if 
aaats  were  to  be  thrown  away  in  this  manner,  the 
hon.  and  gallant  gentleman  must  be  prepared  to 
give  the  Government  a  la^e  supply  of  money  for 
ramiahing  ships.  No  officer,  he  believed,  would 
lilLe  to  take  the  command  of  a  ship  unless  his  masts 
le  examined  once  in  four  years.  The  first  appll- 
fon  of  Mr.  Jeflbry  was  for  £30.000  as  a  reward, 
I  he  afterwards  reduced  it  to  £15,000.* 

*  Xlthier  aum  leeBif  enonnoiu  foft  w  inventioQ 


Captain  Pechvll  begged  to  dbtenre  that  he  had 
not  addressed  the  committee  on  this  subject  with 
the  view  of  making  any  application  for  money. 

Lord  J.  Hay  then  proceeded  to  say  that  there 
existed  no  indis|Asition  on  the  part  of  the  Admi- 
rslty  to  do  Mr.  Jeflisry  every  possible  justice ;  and 
when  the  material  had  been  sufficiently  tested,  it 
would,  no  doubt,  if  useful,  be  brought  into  exten- 
sive consumption ;  and  then  he  supposed  that  Mr. 
Jeflfery  would  be  in  a  poeltion  to  expect  a  reward 
for  his  invention.  He  should  have  no  difficulty  In 
producing  the  return  asked  for. 

Mr.  Hume  thought  it  fair  that  a  reasonable  time 
should  be  taken  for  testing  the  invention,  but  con- 
ceived that,  limiting  its  application  to  the  upper 
decks,  it  was  a  valuable  discovery.  By  inoreasiag 
the  durability  of  the  articles  composing  a  ship,  they 
would  economise  much  money. 

Aufftut  15. 

Omtain  Pechbll  said,  he  was  sorry  to  trouble 
the  House,  but  a  statement  had  been  promulgated 
as  coming  from  a  noble  lord,  (Lord  John  Hav), 
which  was  calculated  to  do  a  great,  though  he 
hoped  only  a  temporary,  injury  to  Mr.  Jetfery,  the 
inventor  of  the  marine  glue  for  caulking  ships,  and 
he  was  anxious,  in  justice  to  that  gentleman,  to 
put  the  matter  right.  He  (Captain  Pechell)  had, 
upon  that  occasion,  endeavoured  to  show  that  In 
eveiT  instance  in  which  that  article  had  been  ap- 
plied to  the  weather  decks  of  vessels  it  had  been 
completely  successftU,  and,  in  consequence,  Mr, 
Jeffery  had  applied  it  to  masts.  He  had  a  report 
flrom  Sheemess,  which  showed  that,  when  properly 
applied,  the  glue  rendered  unnecessary  the  present 
practice,  in  the  dock-vards,  of  pulling  the  masts  to 
pieces.  The  noble  lord  had  spoken  of  the  unpleasant 
smell  from  the  use  of  the  glue  between  decks. 
That  referred  to  the  old  afiair  of  the  Victoria  and 
Albert  steamer,  where  bilge-water  got  a  peculiar 
smell  ftom  running  through  the  tarred  felt  used  in 
her,  and  not  ftom  the  marine  glue,  there  being 
none  of  Mr.  Jeffery's  glue  in  her  at  the  time,  the 
glue  used  being  composed  at  the  dock-yard.  In 
vessels  chartered  for  csriying  troops  no  Inconve- 
nience had  been  felt  Arom  the  use  of  the  glue  be- 
tween decks ;  there  was  no  disagreeable  scent ;  and 
it  was  found  much  cleaner  than  pitch.  He  had  a^ 
letter  from  Messrs.  Smith,  of  Comhill,  to  Mr.  Jeffery* 
stating  '*  there  is  no  offensive  smell  Arom  the  ma- 
rine glue  in  our  passenger-ships;"  that  "it  waa 
applied  to  the  Sllenborovph  five  years  ago,  and  to 
the  Tudor  two  years  ago,  and  the  Marlborough  and 
Blenheim  this  year,  and  no  offensive  smell  what- 
ever has  been  found."  They  added:  "It  had  been 
applied  to  the  three  decks  of  the  Marlborough^  now 
in  the  East  India  Dock,  which  any  nartles  are  at 
liberty  to  examine."  He  (Captain  rechell)  could 
not  undersUnd  on  what  principle  it  was  that  an 
endeavour  was  made  to  depreciate  so  valuable  an 
Invention.  If  the  application  of  the  glue  cost  more 
money  in  the  first  instance,  there  would  be  found 
a  vast  reduction  of  expense  eventually  by  using  it„ 
if  it  had  a  fair  trial.  A  case  occurred  in  1840,  In 
which  a  steam-tug,  called  the  Trinitji,  caught  firo 
in  the  Thames,  and  the  whole  of  the  interior  waa 
consumed,  but  the  planks  which  were  payed  with 
the  marine  glue  were  not  in  the  least  touched  br 
the  fire ;  the  glue  held  the  planks  together,  though 
the  boiler-deck  had  been  forced  up  by  the  fire.  He 
trusted  the  noble  lord  would  do  justice  to  the  merlta 
of  Mr.  Jeffery's  invention. 

Lord  J.  Hat  said,  the  Board  of  Admiralty  were 
anxious  to  do  justice  to  Mr.  Jeffery;  but,  at  the 
same  time,  it  was  wise  to  test  the  merits  of  the 
article  before  incurring  expense.    He  repeated  that 

which  consists  merely  in  the  mixture  of  caoutchouo 
with  shell  lao ;  considering  especially  that  Mr.  Jef- 
fery has  but  followed  out  a  suggestion  of  the  lato 
eminent  surveyor  of  naval  works,  General  Bentham« 
See  aMi,  p.  175.— En.  M.  M. 
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ovdflrt  ted  been  clreii  that  the  teaaif  of  new  ships 
should  be  payeai'with  the  marine  glue,  with  the 
exception  of  the  lower  decks.  So  late  as  the  23rd 
of  May  last,  orders  had  been  issued  to  the  officers 
of  the  dockyard  to  pay  the  sesn4f  of  the  Fairp't 
deeks  with  marine  glue,  and  they  had  objected,  in 
a  letter  to  the  Board  of  Admiralty,  on  scoount  of 
the  result  of  the  experiment  in  the  Victoria  and 
4i^9rt,  He  could  only  repeat,  that  the  Board  ^of 
Admiralty  had  every  disposition  to  do  Justice  to  BCr. 
Jcffery. 

Mr.  Wakd  said,  this  gentleman  had  invented  a 
gliie,  which  might  become  beneficial  to  the  public 
as  well  as  to  himself,  and  these  statements  were 
intended  to  bolster  up  his  pecuniary  claims  i^ion 
the  Government.  Since  the  last  discussion  on  this 
suUect,  he  (Mr.  Ward)  had  reeelTod  from  Mr. 
Jeflreiy  a  letter  reiterating  a  olaim  he  originally 
made  to  the  Board  of  Admiralty  for  jesu,000.  A 
claim  for  pecuniary  reward  to  so  large  an  amount 
could  be  Justified  bv  the  well-attested  merits  of  the 
inrention  only.  Notwithstanding,  then,  all  that 
had  been  said,  he  feared  that  the  Admiralty  must 
give  up  the  use  of  this  glue  until  Mr.  Jeffery  mode- 
rated his  expectations.  They  would  give  him  all 
fklr  and  reasonable  facilities,  but  would  not  go  to 
the  length  of  admitting  a  claim  so  untenable  as  his. 


MOTXS  AVD  VOTICSS. 

Speed  of  Ocean  Steam-boat*  with  English-made 
Engines. — Baron  Seguier  stated,  at  a  late  meeting 
of  the  French  Society  for  the  Encouragement  <» 
National  Industry  (from  one  of  the  buUetins  of 
which  we  take  this  notice,)  that  he  saw,  when  off 
Havre,  two  Enslish  steam-packets,  the  Sueceu  and 
the  Bxpren,  which  make  the  trip  from  Havre  to 
Boulogne,  a  distance  of  149  statute  miles,  in  five 
hours,  which  is  close  on  SO  miles  an  hour—a  rate 
of  speed  never  before  attained  in  steam  navigation, 
either  on  sea,  lake,  or  river.  Baron  Seguier  de- 
scribed these  boats  as  being  very  long,  sliaped  like 
pirogues,  and  carryiog  their  sails  arranged  in  anew 
way,  so  that  they  can  take  advantage  of  the  slightest 
wind  without  losing  the  necessary  stability  of  the 
vessel.  Their  engines  are  of  350  horses  power,  and 
built  by  Messrs.  Maudslay,  Sons,  and  Field,  on  the 
annular  principle. 

Another  Step  in  the  Progreu  of  the  Pr*«.— The 
American  papers  make  mention  of  a  machine  which 
has  been  recently  invented  at  Springfield,  Mass., 
for  folding  newspapers  and  other  printed  matter. 
It  is  to  be  connected  with  a  cylinder  press,  so  that 
the  sheets  come  forth  from  the  press  folded  in  the 
required  form.  The  inventors  warrant  It  to  fold 
3,600  sheets  per  hour,  of  any  size,  with  the  greatest 
accuracy. 

Enormous  Wire  Rope.— A  wire  rope  Is  now  in 
course  of  construction  at  the  Works  of  Messnt. 
Newell  and  Co.,  Gateshead,  which  will,  when  com- 
pleted, be  of  the  extraordinary  length  of  0720  yards, 
and  will  weigh  27  tons. 

Concussion  Shells.— Woolwich,  Aug.  5.— Lleut.- 
Colonel  Crittenden,  Lieut. -Colonel  R.  Hardinge, 
Director  of  the  Laboratory  Department,  and  Lieut.- 
Colonel  J.  A.  Chalmer,  Assist.-Director  General, 
attended  at  the  Practice-range,  in  the  Plumstead- 
marshes,  to  witness  experiments  with  a  new  con- 
cussion shell,  the  invention  of  a  Mr.  D.  A.  Tucker, 
and  which,  in  military  circles,  has  caused  almost  as 
much  curiosity  as  the  long  range  of  Captain  Warner, 
partly  from  the  difiiculty  of  procuring  an  efTeciive 
concussion  shell,  and  partly  from  the  very  high 
merits  which  the  inventor  laid  claim  to  for  his 
shells.  He  says  it  can  be  manufactured  "  to  any 
eslibre,"  can  be  fired  from  "  cannon  on  the  old 
principle,"  explodes  by  simple  contact  with  a  body, 
bard  or  soft,  insures  a  longer  range,  greater  cer- 
tainty of  range,  safety  in  handling  and  transporting, 
so  that  it  can  be  stowed  on  a  vessel's  deck  during 
engagements;  explodes  ei^ually  well  under  water, 
not  being  dependent  upon  ignition,  and  is  fearfully 
destructive.    He  also  guarantees  to  alter  all  the 
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existing  shells  in  the  terrioe  to  hffe  own  pcladple. 
Six  rounds  only  were  fired  from  S2-pounder  gons 
at  a  range  of  460  yards.  The  four  first  shells  bunt 
on  striking  the  target,  the  fifth  a  few  seconds  after 
striking  the  target,  and  the  sixth  appeared  to  be  a 
fhilure.  The  experiments  were  eonstantly  inter- 
rupted by  the  movements  of  various  vessels  whieh 
passed  up  the  riTer  within  the  line  of  fire. 

A  Prodigious  Pair  of  5Asar».— The  mastmakcn 
of  Sheemess  Dockyard  have  Just  completed  a  power- 
ful shears  formed  of  pieces  of  timber  Joined  toge- 
ther in  a  similar  manner  as  the  made  masts  of  first- 
rate  ships  of  war  in  the  Royal  Navy.  Some  idea 
may  be  formed  of  the  maanltude  of  the  main  sa^ 
port  of  the  shears,  when  its  dimensions  are  given, 
being  127  feet  long,  and  S  feet  1  inch  In  diameter  on 
the  average  throughont  Its  entire  length.  It  eo«- 
tains  1,300  feet  of  solid  timber,  weighing  S7  tmn, 
and  required  SST  pieces,  each  cut  ont  of  large- 
sized  trees,  and  Joined  together  with  Jefferys  ma- 
rine glue,  of  which  it  required  6  ewt  to  eost  the 
Joinings,  and  it  has  been  so  nniformly  applied  hgr 
the  workmen  that  the  superfinous  quantUy  ooxiDg 
from  the  Joinings  on  the  pieces  of  wood  being  preased 
together  with  iron  hoops,  is  calculated  not  to  exceed 
ten  pounds  weight.  The  two  side-shear  masts  are 
each  formed  of  two  very  large  trees.  Joined  together 
with  the  same  substance,  and  when  they  are  put  up 
will  be  of  a  most  efficient  description,  and  eapabto 
of  shipping  and  unshipping  the  largest  masts  used 
in  the  Royal  Navy,  and  moving  other  great 
weights. 

Death  of  Mr.  Richard  VK/y.—The  Hull  papen 
announce  the  death,  on  the  3rd  l«at.,  at  the  age  of 
7«,  of  Mr.  Witty,  the  acknowledged  Inventor  of 
the  oscillating  steam-engine.  He  died  after  a  pro- 
ti acted  illness,  and  in  circumstances,  we  lisar,  ef 
considerable  distress.  A  subscription  was  set  on 
foot  for  him  two  or  three  years  ago,  but  it  noTer 
reached  an  amount  at  all  commensurate  with  the 
services  he  had  rendered  to  the  country,  or  with 
the  general  estimation  in  which  he  had  always  been 
held,  as  a  man  equally  distinguished  for  mechanieal 
genius  and  moral  worth. 

The  Screw. — The  Hants  Telegraph  mentions  that 
thirteen  different  forms  of  screw-propelling  hare 
been  tested  by  the  Minsi  steamer;  the  result  ot 
which  was  that  Woodcroff s  screw  propelled  the 
MinM  at  nine  knots  an  hour,  and  that  when  at  Its 
greatest  velocity  the  engines  performed  about  tiuee 
revolutions  per  minute  more  than  with  any  of  the 
other  screws.  The  peculiarity  of  the  Weodcreft 
screw  is  that  it  is  made  with  an  increasing  piteh. 
Now,  injustice  to  the  other  twelve  screws,  it  shonM 
have  been  added  that  any  diminution  of  pitch 
which  can  take  place  in  one  turn  or  half  turn  of  a 
screw  (none  of  the  screws  being  of  greater  laigth) 
is  so  small  as  to  not  only  be  imperceptible  to  the 
eye,  by  practically  of  no  effect  whatever.  The  gate 
of  "  three  revolutions  "  must  have  been  owing  to 
some  other  csuse  which  does  not  appear. 

**  JU  OM0.*'~The  Morning  Chronicle  heads  Ifs 
notice  of  the  election  of  "  W.  Edkins,  Esq.  M.A.," 
to  the  Geowutrjf  chair  in  Gresham  C<^ege  thus: 
"  The  Gresham  Professonhip  of  DivinUy."  A  aly 
way  this  of  rebuking  a  gross  breach  of  trust.  Tie 
as  much  as  to  say,  that  whether  it  be  geometry  or 
divinity,  or  anything  else,  which  the  fortunate  gen- 
tleman has  been  elected  to  give  lectures  upon,  is  of 
no  manner  of  consequence.    The  salary 's  tne  thing. 

Death  of  Mr.  George  Stephenson.—li  is  with  mueh 
concern  that  we  annonnce  the  decease  of  Mr.  George 
Stephenson,  the  celebrated  engineer.  He  died  at 
his  establishment  in  Derbyshire,  on  Saturday  last, 
aged  67.  Few  men  have  obtained,  or  deserved,  a 
higher  reputation.  He  rose  from  the  humblest  life 
from  the  elasticity  of  his  native  talent  overcoming 
the  obstacles  of  narrow  circumstances  and  even 
confined  education.  In  his  profession  he  was  na 
happy  and  ingenious  in  his  discoveries  as  generona 
in  imparting  the  benefits  of  them  to  the  world.  la 
the  history  of  railroad  enterprise  and  movement  the 
name  of  George  Stephenson  will  live.— Itees. 
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Samuel   Geor^    Hewitt,    of    Buehanan-Btreet,  gums,  and  of  supplying  deficiencies  in  the  mouth. 

GUMgow,  engineer,  for  improvemenU  in  the  con-  August  15;  six  monUis. 

ttruetion  of  certain  parts  of  railways.    August  1 1 ;  Thomas   Warren,    of  Montague-terrace,    Mil^ 

•ix  moDtha.  end-road,  Middlesex,  gentleman,  and  Willoughby 

John  Vartoy»  of  Bury,  Lancashire,  engineer,  for  Theobald  Munsani,  of  James-terrace,  Blue  Anchor- 

cerUtn  improvemeuts  in  steam-engines.    August  road,  fiermondsey,  Surrey,    gentleman,    for    im- 

14 ;  six  months.  provements  In  the  construction  of  bridges,  aque- 

James   Henderson,  of  the  Surrey  Canal  Dock,  ducts,  and  roofing.    August  13;  six  months. 

ftillwTight.  for   improTements  in  machinery  for  Thomas  de  la  Rue,  of  Bunhillrow,  Middlesex, 

■    K  UKlpoHshiog  rice,  pearl  iMrley,  and  other  nianufacturer,  for  ImprovemeuU  in  producing  or- 


dain and  seed.    August  H;  six  months.  namental  surfaces  to  paper  and  otber  substances. 

fiilvta  Thonas  Truman,  of  No.  40,  Haymarket,  Moses  Haym  Picciotto,  of  Finsbury-square,  Lon- 

London,  dentist,  for  an  Improved  .method  or  me-  don,  for  a  method  or  methods  of  purifying  and  dls- 

thods  of  eonstmctlng  and  fixing  artificial  teeth  and  colourlzing  certain  gums.   August  17;  six  months. 


WISKLY  LIST  OF  DBSIONS  FOR   ARTIOLBS   OF   UTILITY    RBOISTBRBD. 

Date  of   Ko.ln' 
Reglstra-  the  Ra- 
tion.      £tster.      Proprietors' I^amos.  Addresses.  Subjects  of  Designs. 

Aug.    9      1 53      Cornelia  Smith Crew,  Chester Female     elastic     topporting 

band. 
11      1585      James  Lattb  Hancock,  Coed-y-Cade,  Hontgomeryihire,  Frame  lor  a  carpet  or  other 

bfig. 

14  15M      Welch,  Margctson,  and 

Co ."t...  Cheaptlde ^ Back  of  a  pair  of  braces. 

„      I5S^      John  Whitehead Preston  ......m. Tile  machine. 

15  1558      John  West    .....Lambeth  m. "^   »,  iw     # 

h„j1  «...*«    uc       ^  1   ^jj^n^    or  globe,  for   gas    or 

John  Henry  Weston  ...  Southwark   ....: j      ®^^**  *'«'**■• 

16  1599      John  Warner  and  Sont,  Cripplegate  Beer  engine. 
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GVTTA  PZ»CHA  COMPAinrS  WORKS, 

WHARF  ROAD,  CITY  ROAD. 

Lomdon,  Ut  Afiril,  1848. 

THE  OUTTA  PBRCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
tar  tte  Pavbwv  Gutta  Psbcha  DnnriNo  Bakdb  justifies  the  utmost  confidence  that  they  are  ftiUy 
apnroffvd. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance — ^their  non-suscep- 
tibility af  Injury  firom  contact  with  Oils,  Grease.  Acids,  Alkalies,  or  Water— and  the  facility  with  which  the 
alttgle  Joint  required  can  be  made  in  Bands  of  any  length— render  them  euperior  for  almost  all  working 
purpoaes,  and  decidedly  economical. 

gox.oa»»a,  TuBivo  of  all  stzea,  Boueisa,  CATBXTKiia,  Ststuescopss,  and  other  Surgical  Instruments; 
M«vu>ixaa  won.  Prcnnts  Fbamjcs  and  other  decoratire  purposes;  Wbifs,  Thobos;  Tbxxis,  Golf,  and 
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•decided  iji  &vour  of  the  tormerf  and  no  Instance  of  Adlnre  lias  yet  con&e  to  tbe  know- 
Itfd^s  of  tkm  Company  whloh  nyay  not  be  ascribed  to  a  neclect  of  ^elr  printed 
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AUBEICAN  VAST  PftlKTIMO  PESflS. 

Invented  by  Meurs.  R,  Hoe  and  Co.^  q^  ^ew  Tori. 
(From  the  Bmnka,) 


EvBRTTHiNO  Connected  with  improving 
the  *<  Art  of  Arts,"  is  as  much  an  act  of 
general  good  to  the  whole  human  family  as 
it  if  magnanimous  in  its  achierement — ^par- 
ticularly in  this  age,  which  seems  to  have 
been  especially  favoured  in  almost  every 
conceivable  way,  relattng  to  improvemeots 
in  printing ;  that  is,  in  that  branch  which  is 
to  cause  a  multiplication  of  the  number  of 
copies  within  a  given  time.  We  give  an 
engraving  of  the  latest  and  greatest  of  these 
many  improvements ;  and  also  a  description 
of  its  general  features,  copied,  it  is  true,  but 
iu  faithfulness  is  endorsed  by  the  iuTentor 
and  ourselves.  We  will  add,  however,  that 
since  that  article  was  penned,  sereral  of 
these  presses  have  gone  into  successful  ope- 
ration ;  they  are  now  used  in  the  oiBoes  of 
the  8tm  and  Hermid,  of  New  York ;  Ledger  f 
Philadelphia;  and  Tfmee,  Boston.  Col. 
Hoe  has  also  just  returned  from  Europe, 
where  he  has  secured  patents  generally,  and 
some  orders  for  the  presses  themselves; 
these  are  to  be  built  in  this  city,  and  shipped 
to  their  destination  abroad. 

The  following  detailed  description  is  from 
the  Philadelphia  Ledger: 

Hoe' 9  la$t  Feat  Preee^^We  have  now  got 
fairly  at  work,  mning  off  the  immenso 
nightly  edition  of  the  Ledger  upon  the. 
newly-invented  Cylindrical  Rotary  Printing 
Machine,  which  a  few  days  sinoB  we  an- 
nounced to  ow   readers   as  having  baeii 
manufactured  for  the  Ledger  by  the  Messrs. 
R.   Hoe  and  Co.,  patentees  snd  printing 
press  maanlaetnrers,  of  New  York.     We 
doubt  not  that  snbseribers  to  the  paper  will 
be  interested  widi  a  brief  description  of  the 
machine,  and  of  its  inventloB,  particularly 
as  the  principle  of  its  operation  is  so  tttirely 
different  from  that  of  any  printing  press 
ever  before  put  into  snccessfni  vse  in  this 
country,  or  in  the  worid ;  that  it  has  been 
with  printers  a  disputed  point,  not  only 
whether  any  maehine  could  be  invented  by 
the  most  ingenious  mechanic,  cqwble  of 
applying  this  principle  to  printing;   but, 
even  if  there  could  be,  whether  the  principle 
itself  could  be  adapted  to  letter-press  print- 
ing.   We  think  this  last  great  invention,  of 
which  the  first  and  only  machine  illustrating 
it  yet  manufactured,  is  that  upon  which  the 
Ledger  is  now  printed,  proves  the  truth  of 
the  hypothesis,  that  the  principle  is  suscep- 
tible  of  being  applied,  and  with  success. 
^  There  are,  of  course,  and  by  those  eipe- 
rienced  in  mechanics  always  to  be  expected, 
more  or  kis  difficulties,  delays,  and  vexa- 


tions, necessarily  incident  to  introducing 
and  putting  into  operation  any  new  improve- 
ment  We  have  found  this  to  be  the  case, 
as  many  of  our  readers  will  recollect,  with 
each  of  the  improvements  for  greater  speed 
in  printing,  wiiieh  have  been  successfully 
introduced  into  use  upon  the  Ledger,  from 
tune  to  time,  in  the  course  of  its  progress  to 
its  present  extensive  drculation. 

It  is  probable  that  no  art  has  made  more 
impid  advances  during  the  last  liftecn  or 
twenty  years  than  that  of  printing ;  and  to 
the  invention  and  introduction  of  rapid 
machine  presses,  may  be  attributed  the 
main  reason  of  its  great  progress;  for  in 
proportion  as  any  of  the  necessaries,  conve- 
niences, comforts,  or  luxuries  of  life  may  be 
cheapened  in  cost,  so  as  to  be  brought  more 
immediately  within  the  reach  of  increased 
numbers,  so  does  the  public  demand  for 
an  increased  production  of  such  comforts 
multiply ;  and  thif  arises  from  the  feet,  that 
just  in  swdi  proportion  are  the  millions 
benefited. 

The  facilities  sfforded  by  the  rapid  press, 
without  which,  such  newspapers  as  were 
demanded  by  the  public  were  limited  in 
their  Bdeans  of  supply,  has  greatly  aided,  by 
a  reduction  of  eoat  and  the  increased  means 
of  supply,  to  secure  to  many  establishments 
VBpreoedented  numbers  of  subscribers. 

Previous  to  1826,  although  there  had 
been  no  rapid  presses  for  newspaper  work 
Introdoeed  in  this  country,  yet  the  minds  of 
many  ingenious  persons  had  been  turned  to 
the  erident  need  of  inereased  expedition  for 
the  use  of  the  daily  press. 

IVeadwell,  of  Boston,  had  invented  an 
improved  book  press,  many  of  which  were 
made  by  Robert  Hoe  and  Co.,  with  which 
printing  could  be  executed  twice  as  fast  as 
with  the  ordinary  hand  press.  Still  this  did 
not  answer  in  all  respects  for  newspaper 


About  this  tfane,  Messrs.  Dwight,  Towns- 
Md,  and  Walker,  proprietors  and  publishers 
of  the  Dttilg  Adoeriieer,  procured  from 
England  a  double-cylindsr  press,  of  Napier's 
invention,  and  Major  M.  M.  Noah,  also, 
shortly  afterwards,  one  of  the  same  patentee's 
singie-cylindcr  presses.  These  were  then 
considered  of  most  extraordinsry  power  and 
capacity ;  indeed,  the  former,  from  its  great 
speed,  of  about  1,800  impressions  per  hour, 
and  requiring  four  boys  to  supply  and  receive 
the  sheets,  was  looked  upon  as  not  only 
extremely  expensive  to  use,  but  unnecessa- 
rily fast. 
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Mmsti.  R*  Hot  ind  Co.  immediately 
commenced  building  lingle-cylinder  praises, 
■ad  thsy  at  once  simplified  and  improved 
them. 

The  first  machine  of  the  kind  was  made 
Ibr  the  Commereial  Adveriiser,  of  New 
Yoi^,  after  which  they  wera  called  npon  to 
hoiid  others  for  most  of  the  daily  papers  of 
that  eity;  bnt  so  closely  did  the  demand 
toUow  the  increased  means  of  lupply,  that 
it  WIS  soon  fonnd  that  still  further  expedi- 
tion was  necessary  to  supply  the  pspers 
in  season.  Acoordinglyy  in  1830,  Messrs. 
Hoe  and  Co.  turned  their  attention  to  sim- 
nlifying,  improving,  and  manufacturing  the 
donble-cylindet  presses,  which  had  but  so 
short  a  time  previously  been  considered 
nnneoessarily  fast.  These,  with  the  more 
popular  daiUes,  took  the  place  of  the  single- 
cytinder  press,  and  answered  very  well  up 
to  1838,  about  which  time  Col.  R.  M.  Hoe, 
one  of  the  firm  of  the  Messrs.  Hoe,  visited 
EnropO)  and  on  his  return  turned  his  atten« 
tioa  to  further  improvements  upon  the 
double-cylinder,  with  a  view  to  still  greater 
speed,  such  as  vras  required  not  only  by  the 
grcady  increased  number  of  copies  issued, 
bat  by  the  sharp  competition  which  had 
mung  up  between  the  various  papers  of 
that  city,  in  holding  back  to  the  latest  hour 
rar  news. 

Col.  Webb,  of  the  New  York  Courier  and 
Inquirer,  to  distance  all  competition,  in 
1838,  imported,  at  great  expense,  a  four- 
cylinder  Napier  printing  machine  from  Eng- 
land ;  and,  although  a  machinist  from  the 
manafacturer  csme  out  with  the  press  to 
pat  it  in  operation,  it  was  found  not  only  too 
complicated,  but  that  it  would  not  answer 
for  Uie  thin  paper  used  by  American  news- 
papers, and  it  was  abandoned. 

The  success  of  the  cheap  oath  papers 
about  this  time,  which  had  been  introduced, 
rendered  faster  printing  still  more  necessary 
with  them. 

In  1834  or  1835,  Mr.  Benjamin  H.  Day, 
of  New  York,  planned  and  commenced  the 
publication  of  a  small  one  cent  paper,  called 
the  Sum.  It  was  a  novelty  for  a  newspaper, 
containing  a  digest  of  the  news  of  the  day, 
bat  priactpally  devoted  to  local  affairs,  and, 
being  well  conducted,  was  calculated  for 
genml  circulation  among  the  people,  be- 
eanae  the  ether  daily  papers  were  not  only 
too  expensive  for  the  million,  bnt  had  be* 
come,  most  of  them,  too  entirely  restricted 
to  commereial  matters  and  partisan  politics. 
Mr.  Day's  paper  soon  acquired  a  large  cir- 
ealation,  and  others  were  soon  started, 
among  which  were  the  Trafueript,  l^iarf 
New  Bra,  Herald,  &o.,  &c.,  some  of  which 
obtained  numerous  subscribers  and  an  ez- 
teaaivo  advertising  business.    Others  were 


also  started  in  other  commercial  dtiesi 
among  which  were  the  Public  Ledger,  of 
Philadelphia,  at  the  present  time,  we  would 
remark,  numbering  its  thirty  thoueemd  sub- 
scribers and  purchasers  daily. 

In  the  year  1839  or  1840,  Col.  Hoe  had 
so  far  improved  upon  the  double-cylinder 
Napier  press,  with  one  of  his  own  invention, 
a  two-cylinder  press  also,  as  to  be  able  to 
print  with  it  the  smaUer-sized  papers  at  a 
spM  of  from  five  to  six  thousand  per  hoar, 
whilst,  with  the  greatest  speed  of  the  Nspieri 
with  all  its  improvements,  but  about  three 
thousand  per  hour  could  be  given. 

This  would  add  another  grand  desidera- 
tum  attained.  The  pair  of  fast  presses  upon 
which  the  Ledger  has  been  worked  for  the 
last  five  or  six  years,  sre  of  this  constrao- 
tion,  and  well  have  they  done  service,  and 
proved  the  value  of  the  invention.  At  the 
time  these  presses  were  pat  into  use,  the 
impression  generally  entertained  was,  that 
no  greater  rate  of  speed  than  the§e  afforded, 
would  ever  be  required.  They  were  equally 
as  rapid  as  the  foar-cylinder  English  presii 
and  required  bat  about  half  the  cost  ia 
attendance. 

But  how  little  is  even  the  most  oompra- 
hensive  mind  capable  of  grasping  tiie  future* 
The  only  limit  to  the  circulation  of  the 
Ledger,  as  of  two  or  three  other  newspapers 
in  other  cities,  has  been,  for  many  monthsi 
the  impossibility  of  accomplishing  the  work 
requind  of  them  in  season  for  delivery  in 
the  morning,  even  with  the  presses  last 
referred  to ;  and  for  two  or  three  years  pasti 
the  attention  of  some  of  the  most  ingeaioaa 
mechanics  of  the  country  has  been  bent  upon 
producing  a  machine  that  would  print  with 
still  greater  rapidity.  Mr.  Beach,  the  pre- 
sent proprietor  of  the  New  York  Sun,  to 
perfect  an  invention  that,  in  his  estimation, 
promised  this  result,  spent  a  large  sum,  bnt 
it  did  not  succeed. 

It  has  remained  for  Colonel  R.  M.  Hoe, 
the  senior  partner  of  the  house  of  R.  Hoe 
and  Co.,  of  New  York,  to  produce  for  the 
Ledger  an  invention  of  the  most  successful 
and  complete  character,  throughout  entirely 
new  in  principle,  and  capable  of  printing 
twelve  thousand  in^reeeione  per  hour.  This 
machine,  constituting  as  it  does,  an  era  in 
the  history  of  printing,  we  have  enjoyed  the 
honour  of  naming  '*  Hoe's  Last  Fast  Press." 
The  one  we  have  has  been  in  course  of  con- 
struction for  us  some  months  past,  and  is 
the  first  and  only  one  yet  built,  commenced, 
or  ordered,  except  by  ourselves.  The  manu- 
facturers already  have  our  order  for  a  second 
one  of  the  same  kind. 

The  essential  principle  of  difference  be- 
tween this  last  invention  and  all  other  kinds 
of  presses  or  machines  hitherto  used,  con- 
k2 
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iisti  in  the  fact  that  while  npon  those  the 
types  are  locked  up  with  '*  quoins  "  and  a 
"  mallet  and  shooting-stick,'*  in  a  "  chase/' 
and  laid  npon  a  *'  bed"  of  iron,  the  surface 
of  which  is  flat ;  with  this  one  the  types  are 
screwed  up  with  a  wrendi,  in  what  our  com- 
positors are  pleased  to  denominate  a  "  tur- 
tle," constituting  both  bed  and  chase,  and 
placed  upon  a  laiqge  cylinder,  four  and  a  half 
feet  in  diameter,  more  or  less,  which  revoWes 
upon  its  own  axle  within  four  other  smaJler 
cylinders,  the  fourth  part  the  size  of  the 
larger  one,  these  rerolTing  also  upon  their 
own  axles  in  an  opposite  Erection. 

Each  one  of  these  smaller  cylinders  re- 
ceiTes  from  its  supplying  attendant  the  sheet 
of  paper  with  which,  at  every  fourth  revolu- 
tion, it  meets  the  form  or  *'  turtle"  of  t3rpe 
as  it  comes  round,  and  in  passing,  gives  the 
impression,  and  instantly  throws  it  out  into 
the  receiver's  hands,  above  or  below,  accord- 
ing to  the  relative  position  of  the  cylinder. 

Surrounding  the  large  inner  cylinder,  to 
which  the  form  of  type  is  attached,  and  be- 
tween those  giving  the  impression,  are  placed 
the  inking  rollers,  which  spread  the  ink 
upon  the  face  of  the  type  as  it  revolves 
under  them.  There  are  two  of  these  to  each 
cylinder.  The  inking  fountain  is  placed  en- 
tirely underneath  the  machine,  from  which  the 
ink  is  constantly  drawn  by  means  of  a  continu- 
ally revolving  small  iron  cylinder,  forming 
itself  a  part  of  the  fountain.  From  this  theink 
is  taken  up  by  means  of  small  rollers,  with 
a  small  vibrating  distributor  working  in  con- 
nection with  them,  and  is  conveyed  to  the 
surface  of  the  large  cylinder,  the  entire  cir- 
cumference of  which,  except  that  section  of 
it  occupied  by  the  form  of  type,  performs  in 
its  revolution  the  office  of  both  distributor 
and  feeder  to  the  eight  inking  rollers,  from 
which  latter  the  t]rpes  receive  their  supply 
direct. 

With  two  of  the  cylinders  the  white  paper 
is  fed  in  above,  and  the  printed  sheets  are 
thrown  out  below,  and  with  the  other  two  it 
is  fed  in  below  and  thrown  out  above.  The 
room  taken  up  by  the  machine,  paper-boards 
and  all  included,  is  about  16  feet  in 
length,  and  9  feet  high  by  about  5  feet  in 
breadth.  The  types  used  upon  it  are  the  or- 
dinary types  hitherto  used  upon  the  Ledger ^ 
which  are  made  to  assume  a  circular  form 
in  the  "  make  up  "  by  the  use  of  beveled 
column  rules. 

For  the  attendance  of  this  press  ten  per- 
sons are  required,  viz.,  a  superintendent  and 
f  n  assistant,  and  four  to  feed  sheeU  in,  and 
four  to  receive  them  as  they  come  out. 
This  is  the  same  number  only  that  have 
been  required  to  attend  the  two  presses 
heretofore  used  in  printing  the  Ledger. 

We  have  now  given,  in  brief,  a  description 


of  the  most  important  invention,  by  which 
we  doubt  not  that  printers,  at  least,  if  not 
mechanics  generally,  can  derive  a  correct 
idea  of  its  plan  without  the  aid  of  a  dia- 
gram. 

All  mechanics  know  that  strictly  rotary 
motion  is  the  motion  capable  of  the  Idghest 
rate  of  speed  in  machinery.  Hoe's  Last 
Fast  Press  is  constructed  throughout  entirely 
upon  the  rotary  principle  of  motion.  So 
still,  indeed,  does  the  machine  move  that  it 
can  hardly  be  heard  in  an  adjoining  room. 

One  of  its  greatest  beauties  as  well  as 

advantages  in  the  estimation  of  all  true 

mechanics  is  its  great  simplicity,  being  fkr 

.  less  complicated  than  any  previously  used 

machine  press. 

The  extensive  manufacturing  house  of 
the  Messrs.  Hoe,  to  whom  the  printers  of 
the  United  States  are  indebted  for  most  of 
the  printing  presses  and  machinery  in  use 
in  this  country,  and  particularly  for  the 
rapid  machine  presses,  was  commenced  by 
Robert  Hoe  in  1808,  who  died  in  1832,  and 
left  his  sons  and  Mathew  Smith,  who  had 
been  bred  practically  to  the  business,  as  his 
successors.  Messrs.  R.  How  and  Co.  hare 
now  in  New  York  two  very  extensive  esta- 
blishments, one  in  Qold-street,  and  the  other 
in  Broome-street,  in  the  upper  part  of  the 
city,  taking  in  the  whole  block  bounded  by 
Sheriff,  Broome,  and  Columbia  -  streeta. 
They  have  attached  to  their  works  an  iron 
and  brass  foundry,  forge  shop  and  trip  ham- 
mers. The  whole  machinery,  foundry,  &c.« 
are  driven  by  a  single  steam-engine,  of  a 
capacity  to  extend  its  power  and  work  the 
entire  length  of  the  block,  in  which  are  em- 
ployed between  two  and  three  hundred 
hands. 


SBA  WALLS — BROULO  THBY  BB  SLOPING 
OR  VBRTICAL  ? 

Sir, —  Of  all  the  physical  sciences, 
none  is  less  aided  by  mathematics  than 
the  science  of  hydrodynamics.  I  do  not 
know  any  authority  on  which  to  depend 
for  formula  adapted  to  the  wants  of  the 
practical  man :  Eytelwcin,  Bossut,  Yen- 
turi,  and  others  of  similar  note,  have 
paid  attention  to  this  subject,  but  their 
writings  have  but  little  if  any  practical 
application.  Their  data  are  for  the  most 
p«rt  derived  from  experiments  made 
either  with  models  or  with  canals  of  a 
regular  geometrical  figure,  and  under 
conditions  easily  defined.  The  resulting 
forinulfle  are  therefore  Inapplicable  to  all 
natural  and  less  regular  currents ;  and 
the  practical  man  must  depend  upon  his 
own  judgment  and  experience,  and  not 
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on  scientific  guidance,  for  all  matters 
connected  witn  the  motion  of  fluids. 

If  the  motion  of  a  fluid  in  an  open 
channel  is  so  difficult  of  investigation, 
its  motion  in  open  space  is  placed  quite 
beyond  our  researcnes.  IIow  much, 
then,  should  we  be  misled  were  we  to 
endeATour  to  analyse  a  question,  respect- 
ing which  we  have  not  even  the  advan- 
tage of  comparative  experiment,  or  were 
we  to  attempt  to  apply  a  mathematical 
inyestigation  to  a  subject  of  which  we 
onl^  know  the  general  principles.  I  have 
no  idea  of  the  liberty  of  Uie  sea  being 
restrained  by  the  narrow  bounds  of  ana- 
lysis, or  of  the  motion  of  the  waves 
paying  greater  respect  to  a  formidable 
array  of  symbols  than  it  did  to  the  com- 
mands of  Canute. 

"  The  wind  bloweth  where  it  listeth, 
and  thou  hearest  the  sound  thereof,  but 
knowest  not  whence  it  cometh  nor 
whither  it  p;oeth."  And  these  words  of 
Scripture,  hterally  true  as  regard  wind, 
are  equally  applicable  to  the  motion  of 
the  sea. 

But  though  the  exact  science  of  ma- 
thematics cannot,  in  its  strictness,  be 
applied  to  this  question,  arguments 
fouiMied  upon  general  principles  may 
lead  us  to  results,  and  be  as  serviceable 
in  directing  the  judgment  and  assisting 
practice,  as  the  more  exact  conclusions 
of  investigation. 

It  is  with  these  ideas  I  sit  down  to  pen 
this  paper,  intending  to  abstain  altogetner 
from  mathematical  investigation  ;  for 
though  now  and  then  an  equation  may 
occur,  it  will  be  for  the  purpose  merely 
of  illustrating  the  general  bearings  of  the 
question. 

I  will  therefore  now  proceed  to  con- 
sider, 

Ist.  The  motion  of  the  sea  during  a 
storm,  and  its  mechanical  action  upon  the 
face  of  a  breakwater;  and, 

2nd.  The  action  of  the  wall  in  resist- 
ing this  force. 

1st  The  motion  of  the  sea  is  a  me- 
chanical effect  produced  by  the  action  of 
the  wind  sweeping  horizontally  over  it ; 
and  as  the  direction  of  the  recipient  is 
always  the  same  as  that  of  the  impelling 
force,  the  wind  urges  the  water  of  the 
surface  in  the  direction  in  which  it  blows. 
This  may  be  seen  by  observing  how 
the  wind  as  it  passes  over  a  pond,  urges 
the  surface  water  to  leeward:  or  it 
may  be  demonstrated  from  the  osciUa- 
tion  of  the  waves  of  the  sea  during  a 


storm.  For  what  is  a  wave  ?  How  is 
it  formed  ?  A  wave  is  an  undulation  of 
the  sea,  the  crest  of  which  is  as  much 
above  as  the  trough  is  below  the  ordinary 
level.  And  it  is  caused  by  the  heaping 
together  of  the  water,  (at  first  in  a  small 
degree)  and  thus  disturbing  the  equili- 
brium of  the  surrounding  parts.  But 
how  is  it  possible  water  should  be  thus 
heaped  up  without  horizontal  motion? 
What  is  it  that  urges  the  particles  on  the 
surface  one  over  the  other?  How  is  a 
wave  at  b  (fie.  1)  to  be  formed,  unless  the 
particle  at  a  be  heaped  on  it ;  and  if  it  is  so, 

Fig.  1. 


must  not  a  move  from  a  to  bf  If,  then, 
this  motion  be  necessary  for  the  forma' 
Hon  of  a  wave,  how  much  must  its  sub- 
sequent intrease  be  influenced  by  the 
same  cause  ? 

As  it  is  impossible  to  produce  a  wave 
unless  by  raising  the  particles  of  water 
above  the  ordinary  level,  so  it  is  equally 
impossible  for  this  to  be  efiected  by  the 
wind  unless  by  giving  those  particles  a 
horizontal  motion.  And  under  these  cir- 
cumstances, it  appears  to  me  certain  that 
the  surface  water  of  the  sea  in  its  normal 
state,  hundreds  of  miles  away  from  any 
shore,  and  uninfluenced  from  any  foreign 
cause,  must  have  a  motion  in  the  direction 
of  the  wind. 

It  appears  also  extremely  reasonable 
to  suppose,  thst  since  the  wind  is  the 
cause  of  motion  in  the  horisontal  direc- 
tion, it  should  decrease  gradually  but 
rapidly  from  the  surface  towards  the 
bottom  of  the  sea ;  and  this  supposition 
is  corroborated  by  the  fact  that  the  sea 
acts  with  the  greatest  violence  a  few  feet 
below  the  suiface  level,  from  which  tho 
force  gradually  decreases  to  the  bottom. 

Besides  the  onward  motion  of  the 
water,  there  is  the  oscillation  of  the 
waves,  which  is  subjected  to  the  same 
law  which  governs  falling  bodies.  The 
resultant  of  these  motions  traces  a  curve, 
and  the  particles  of  water  move  in  the 
curvilineal  direction  thus  traced. 

As  the  oscillations  of  the  wave  are  the 
result  of  a  superincumbent  pressure,  its 
effects  extend  to  a  greater  depth  than 
that  of  the  horizontal  motion. 

I  have  no  intention  here  of  attempting 
to  trace  the  curve  described  by  the  mo- 
tion of  the  vrater — ^it  is  sufficient  for  our 
present  purpose  to  establish  that  there  is 
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ft  horizontal  force  in  the  sea,  gnd  that  it 
impinges  upon  a  wall  with  a  vertical  pro- 
file  (a  few  feet  below  the  surface)  at 
right  angles  or  nearly  at  right  angles,  to 
its  line  of  motion.  In  consequence  of 
this,  the  wall  must  either  stop  the  vio- 
lence of  the  wave,  or  be  swept  away  by 
it.  And  if  it  stop  the  wave,  it  must 
resist  the  whole  of  the  fbrce  in  it.  Now, 
is  it  prudent  to  do  this  P  If  t^Bthe 
w^i^tof  a  wave,  c»its  velocity,  2^-the 

?Sg< 


effect  of  gravity,  then  the  violence  of  the 
blow,  and  the  mischievous  work  done  by 
it, 

And  this  the  wall  must  receive. 

When  the  horizontal  blow  strikes  upon 
the  surface  of  a  slope,  it  immediately 
becomes  resolved  into  two  other  foroe& 
one  perpendicular  and  t^e  other  parallel 


to  the  inotine.  Thus,  if  cd,.  fig.  2,  be 
the  direction  of  the  impinging  force,  it 
would,  upon  striking  upon  the  incline, 
bo  resolved  into  two  other  forces,  one,  efi 
proportionate  to  the  sine  of  the  angle  and 
perpendicular  to  the  incline ;  the  other, 
c/t  proportionate  to  the  oosine,  and  par 
ndlel  with  the  incline. 
One  half  the  m>  viva  of  the  wave 

and  if,  during  impact,  it  be  resolved  into 
the  directions  ef  and  fc  respectively,  it 
follows  that  the  amount  of  work  and  in- 
jury done  by  the  wave  upon  the  wall  is 

Js»  sln5#e/-gv»  (l-.cos««sO. 

and  the  work  remaining 

-^»eosV«^, 

sweena  up  the  inoUne,  and  expends  its 
fury  oamuessly  in  theair.  It  is  a  great 
mistake  to  imagine,  because  the  sea 
is  not  so  rough  after  it  breaks  upon  a 
Tortical  fiuM  as  it  is  when  breaking  upon 
a  long  done,  that  the  latter  is  therefore 
iBoio  liable  to  i^jnry.  The  mischief  done 
ia  ]>roportioBal  to  the  vis  v»m  absorbed 
during  inpiet,  and  inversely  as  ^that 
remaining  m  the  wave  after  impact;  it 
therefore  followa,  that  the  greater  the 
violenoe  of  the  sea,  parallel  to  the  face 
of  the  wall,  the  less  is  the  mischief  likely 
lo  aeeme  from  it. 

a,  I  have  now  shown,  or  at  least  en- 
deavoured to  show,  that  the  sea  strikes 


in  a  horizontal  direction,  and  that  a  wail 
with  a  vertical  profile  reeeives  a  raueh 
heavier  blow  than  one  having  a  long  sea 
slope.  Let  us  now  consider  the  action 
of  the  wall  in  resisting  the  effect  of  the 
wave.  The  material  of  whioh  a  wall  is 
built,  is  always  comparatively  elaatie, 
and  this  is  shown  bv  the  recoil  of  a  child's 
marble,  after  it  is  thrown  against  a  hard 
surface— the  recoil  proving  the  eUstieity 
of  the  stone* 

This  fact  being  admitted,  let  ab,  fig.  3/ 
Fig.  3. 


be  the  vertical  profile  of  a  sea  wall,  ed 
the  horizontal  force  of  the  wave  striking 
against  it ;  the  effect  of  the  blow  is  to 
indent  or  compress  the  masonry,  as  shown 
by  the  ourve  9/g:  but  as  soon  as  the 
pressure,  cd^  is  removed  by  the  reflux  of 

*  The  conro  «/«,  U  of  oooiya  giwtlf  o^tssirstjrt 
foz  the  convenience  of  Ulnitntion. 
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the  water,  the  teudeney  of  the  stonei  A, 
is  to  resume  its  original  figure. 

That  part  of  the  wall  tfg  is,  during 
the  instant  of  impact,  in  equilibrium ;  for 
the  force  cd  (the  work  done  by  which 

is  exactly  balanced  by  the  force  exerted 
by  the  wall,  by  reason  of  its  elasticity, 
to  recover  its  original  figure;  so  that, 
directly  cd  is  removed,  and  the  wave 
recedes,  the  force  with  which  the  stone 
recoils  is 

and,  as  tliere  is  nothing  to  support  the 
face,  06,  the  stone  is  pushed  from  its 
bed,  and  the  wall  exhibits  the  appearance 
ab^  fig.  4.  Fig.  4.  ^ 


This  if  the  way  all  vertical  walb  in  a 


sea-way  fall.  And,  if  you  inquire  of 
men  living  upon  the  coast,  they  will 
say  something  to  the  following  effect  :— 
"It  is  not  the  blow  of  the  wave  that 
destroys  the  wall ;  but  when  the  wave  • 
goes  back,  it  sucks  it  down."  The 
wall  must,  therefore,  depend  for  success 
upon  its  bond,  for  a  much  less  force 
than  is  sufficient  to  destroy  its  equili- 
brium when  impinging,  will,  by  reason 
of  the  elasticity  of  the  material,  drag  the 
wall  after  it. 

The  action  of  a  wave  upon  the  inclined 
surface  is  the  same,  though  in  a  less  de- 
gree, as  I  have  shown  above — the  force 
acting  perpendicularly  to  the  plane 

^^^  ihi  Hi^\ 

which  if,  of  course,  less  aa  the  angle  of 
the  slope  decreases.  But,  besides  the 
less  force  which  the  wall  has  to  resist, 
there  is  the  weight  of  the  material  acting 
to  prevent  recoil ;  for  if  the  recoil  take 
place,  say,  at  the  stone  Bi  it  would  evi- 
dently have  to  lift  it  through  the  space 
mn^  instead  of,  as  in  the  vertical  wall, 
merely  pushing  it  along  in  a  horiiontal 
direction. 

This  explains  the  paradox  Mr.  Smith 
alludes  to,  where  a  slope  of  6  to  1  is  said 
to  stand,  whilst  the  stones  in  one  of  8 
to  1  were  swept  landward. 

For,  take  the  slope,  fig.  5,  to  be  1 80, 
and  the  slope,  fig.  2,  to  be  » 1 T,  the  force 
of  the  wave  and  of  Ihe  elastic  recoil  of  the 


Fig.  5. 


atone  in  the  wall  would  be,  in  the  former, 


in  the  latter 


-2lr«8iaM8^ 
^^  rin«  11°. 


The  stone,  if  removed  from  its  bed,  has 
t»  be  lifted  along  mii,  and  the  recoil  has 
to  acC  agaioit  the  gravity  of  the  stone, 


which,  in  the  one  case,  is  B  cos  I80,  In 
the  other  B  cos  1 1**.  The  tendency,  there- 
fore, of  a  wave  to  loosen  the  stone  is,  in 
an  incline  of  3  to  1  (fig.  5,) 

^i^«3  »in«  18«— B  COB  18°, 
^9 
and  in  a  slope  of  5  to  1  (fig.  2,) 

=^«»8inMl^-Bcosir. 
^9 
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others  do,  resolve  itself  into  the  misuse  of 
tertM. 

It  may  appear  a  little  like  cutting  the 
Gordian  knot  in  ree^ard  to  minus  quan- 
tities, as  they  are  called,  if  I  assert  that, 
in  reality,  there  is  no  such  thiog ;  yet  it 
is  certain,  I  think,  that  mintM,  and  espe- 
cially negative  quantities,  are  mere  fic- 
tions. 

Is  a,  which  is  to  be  mbtracted^  a  less 
positive  number  than  o,  which  is  to  be 
added  f 

It  is  true,  that  a  which  is  to  be  added, 
is  always  written  simply  o,  and  that  a 
which  is  to  be  subtracted,  is  always  writ- 
ten — a ;  but  is  not  this  a  mere  conven- 
tionalism; and  ought  they  not  to  be 
written  +a  and  -(  +  «)  respectively? 
If  we  wish  to  subtract  a  second  quantity, 
as  well  as  the  first,  we  actually  write  the 
sign  +  ;  thus  —  a-^  w,  in  reality,  and 
is  usually  written^  —  (a  +  b). 

So  that  there  is,  in  point  of  fact,  no 
minus  or  negative  quantity;  the  quantity 
so  designated  is  a  plus  quantity,  which  is 
to  be  subtracted ;  and  numbers,  instead 
of  being  designated  plus  and  minna, 
positive  and  negative,  should  be  regarded 
as  all  plus  and  positive,  and  as  addenda 
or  Bubtrahenda. 

And  thus,^in  an  equation,  we  may 
transpose  the  terms  from  one  side  to  the 
other,  by  considering  them  as  equally 
positive,  and  to  be  marked,  as  addenda 
or  subtrahenda,  as  the  case  may  be. 

So  in  addition  and  subtraction,  and  so 
in  multiplication:  thus  »a^&xa-6  is 
displayed  in  this  manner : 

a-b 
a-h 
€?-~ab 


The  stone  B,  therefore,  in  fig.  2,  has  the 
least  chance  of  being  thrown  landwards. 
This,  at  least,  is  my  view  of  the  subject, 
,  though  certainly  it  is  by  no  means  -free 
from  doubt. 

I  do  not  exactly  understand  Mr.  Bell's 
remark.  If  he  means  that  the  recoil  at 
the  point  d  (ante  page  78)  would  not 
take  place  because  the  toater  is  shallow^ 
he  is  wrong ;  for,  it  appears  to  me,  this 
difference  would  not  at  all  alter  the  con- 
ditions. But  if  he  means  to  say,  that  it 
does  not  take  place  because  of  the  onward 
motion  of  the  water  ^  I  perfectly  agree  with 
him :  his  argument  coincides  with  mine. 
I  had  written  so  far  before  your  last 
Number  reached  me  which  contains  an- 
other communication  from  your  able  cor- 
respondent, Mr.  Smith,  on  which  I  have 
several  observations  to  make ;  but  these 
I  must  reserve  for  a  future  paper. 
Yours  respectfully, 

William  Dkbdgb. 
10,  Norfolk-street,  Strand,  August  10,  1848. 


ON  TBI  IDBA  OF  FORM  TO  BB  ATTACHBb 
TO  THB  BIGHBR  POWBRS  OF  NUMBBR8, 
AND  ON  THB  8IONS  USED  IN  ALOBBRA. 

Sir, — I  think  it  not  usual  amongst 
mathematicians,  to  attach  any  idea  of 
form  to  the  higher  powers  of  numbers. 
The  following  brief  observations  may, 
therefore,  be  not  undeserving  a  place  in 
your  useful  Magazine. 

The  first  power  of  a  number  may  be 
represented  by  arranging  the  objects  in 
question  in  a  linear  manner ;  the  second 
assumes  the  form  of  a  square ;  the  third, 
the  form  of  a  cube. 

With  this  all  are  familiar ;  but  it  may 
not  have  occurred  to  all,  that  the  fourth 
power  of  a  number  is  represented  by  as 
many  such  primary  cubes  as  is  expressed 
in  the  original  number,  again  arranged 
in  linear  order ;  that  the  fifth  power  is 
the  square  of  this  line  oi  cubes:  and 
that  the  siaUh  is  its  cube. 

In  like  manner,  the  seventh  power  is 
the  original  number  of  this  last  or  secon- 
dary cube,  affain  arranged  in  linear  order ; 
the  eighth,  the  souare,  and  the  ninth  the 
cube  of  this  last  line,  &c. 

The  young  student  in  the  mathematics 
is  much  puzzled  about  the  signs  +  and 
-  ;  and  I  believe  that  older  mathemati- 
cians are  not  always  without  feeling  simi- 
hur  difficulty. 

I  think  this  puule  will,  as  so  many 


a  X  a  is  obviously  d^ ; 

a  X  -6  is  as  obviously  —aft,  beeaoae  b 
is  to  be  subtracted;  and,  therefore,  b 
times  a,  or  a  times  b  are  to  be  sub- 
tracted. 

In  like  manner  -  ft  x  a  is  —oft,  and  to 
be  subtracted  for  the  same  reason. 

But  -  ft  X  -  ft  are  ft',  and  +  ft*,  because 
the  subtrahend  ft  is  to  be  subtracted  ft 
times;  that  is,  it  is  to  be  added  ft  times; 
just  as  -  ft  subtracted  from  a  makes  a  +  ft, 
and  as  ft  times  -  ft  subtracted  from  a?-^ 
2ajb  makes  c?  -  2flft  +  ft*. 

To  subtract  a  subtrahend,  is  the 
same  thing  as  to  add  an  addend.  It  may 
require,  however,  a  slight  mental  efibrt 
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00  the  part  of  the  pupil  to  realise  this 
double  idea.     I  am,  Sir,  yours,  &c., 
Tatbomathemat  ic  us. 


,  August  20,  1848. 

P.S.  The  sign  -  appears  always  to 
have  a  special  reference  to  an  antecedent 
Dumber. 

8BA  WAU.  aVBSTION  —  DESIGN  FOR  TBB 
COMBIKATION  OF  A  LONG  SLOPS  WITH 
VPBIOHT  ASHLAB  FACB. 

Sir,— In  the  papers  which  I  have  re- 
cently troubled  you  with  upon  the  sub- 
ject of  sloping  sea  faces,  it  may  be  ob- 
served that  I  entirely  confine  myself  to 
investigating  and  pomting  out  what  ap- 

rred  to  me,  after  close  consideration,  to 
the  leading  defects  of  the  long  sea 
slope,  and  the  insufBlciency  of  many 
eoncluaions  hastily  drawn  respecting  it. 
In  the  most  ordinary  affairs  of  life,  no 
plan  or  system  should  be  condemned,  or 
even  depreciated,  without  due  delibera- 
tion as  to  its  merits  or  demerits ;  but  in 
the  instance  of  the  discussion  upon  the 
relatlTe  efficiency  of  sloping  and  vertical 
sea  faces,  that  attention  was  rendered 
still  more  necessary  on  account  of  the 
oonflieting  opinions  enunciated  by  men, 
whose  eminence  and  professional  fame 
must  always  impart  a  factitious  character 
to  any  proposition  they  may  be  pleased 
to  espouse. 

Having,  therefore,  given  in  a  previous 
commanication  what  appears  to  me  suffi- 
cient grounds  for  dissenting  from  the 
principle  of  the  long  sea  slope — ^having, 
SB  I  believe,  shown  that  the  long  slope 
carries  within  itself  the  seeds  of  its  own 
destruction — ^permit  me  to  submit,  for 
the  consideration  of  those  interested  in 
such  matters,  the  annexed  cross-section 
of  the  form  of  construction,  which  ap- 
pears to  me,  under  all  circumstances,  the 
most  suitable  for  the  face  of  a  break- water 
in  an  exposed  position  and  deep  water. 

In  submitting  this  compound  form,  it 
is  not  to  be  supposed  that  I  compromise 
in  the  least  the  convictions  I  have  ar- 
rived at,  that  the  upright  facing  of  heavy 


ashlar  work  is,  of  all  forms,  the  best 
adapted  to  resist  the  shocks  of  the  most 
violent  seas.  Difficulty  in  execution  does 
not  affect  the  principle  of  construction ; 
and  were  it  possible  to  carry  up  the  ver- 
tical face  from  the  bottom  ot  the  sea  with 
the  requisite  degree  of  care,  and  also  to 
secure  the  stability  of  the  foundations 
beyond  all  doubt,  I  should  at  once  pro- 
pose to  do  away  with  the  front  slope, 
and  build  upright  from  the  bottom  level. 
I  therefore  adopt  the  front  slope,  not  on 
principle,  or  as  the  best  mode  of  con- 
struction, but  merely  as  an  expedient  to 
avoid  important  practical  difficulties,  and 
as  the  readiest  means  of  securing  the 
following  advantages : 

First,  It  removes  all  doubt  which  can 
possibly  be  suggested  as  to  the  stability 
of  the  foundations. 

Secondly,  It  obviates  the  trouble  and 
expense  which  would  be  attendant  upon 
setting  the  unright  work  with  the  requi- 
site degree  of  care  in  deep  water. 

Thirdly,  Because  all  experience  shows 
that  front  slopes  descending  from  low 
water  are  not  subject  to  injurious  effects 
even  in  violent  gales;  and  therefore  in 
that  position,  this  inferior  mode  of  con- 
struction is  sufficient. 

In  adverting  to  the  combinations  of 
forms  for  the  sections  of  breakwaters,  it 
may  not  be  irrelevant  to  point  attention 
to  the  circumstance,  that  in  many  parts 
of  the  Protest  of  Sir  Howard  Douglas 
(vol.  xlviii.,  p.  564),  the  author  would 
appear  to  draw  an  argument  in  fiivour  of 
his  peculiar  views  of  the  long  sea  slope 
from  the  combination  of  forms  recom- 
mended for  the  adoption  of  the  Dover 
Habour  Commissioners.  Now  the  &ct 
is,  that  those  formtf  and  that  submitted 
in  this  paper  are  in  reality  more  at  vari- 
ance with  the  combinations  advocated  by 
Sir  Howard  DougUs,  than  is  the  upright 
face  itself  from  the  bottom  of  the  sea.  It 
is  no  business  of  mine  to  show  that  the 
argument  of  Sir  Howard  fails  in  the  case 
to  which  it  is  applied ;  but  I  feel  desurous 
to  put  it  beyond  all  doubt,  that  the  com- 
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poeite  form  gifen  in  the  acoompanying 
seotionk  no  compromise  of  the  principle 
of  the  upright  face ;  and  can  never  be 
taken  to  furnish  an  argument  in  favour 
of  a  long  iea  slope. 

Referring  to  the  section,  the  upright 
work  there  shown  is  oontemptated  to  he 
fiiuaded  at  the  level  of  a  few  feet  under 
low  water  spring  tides,  to  be  composed 
of  heavy  ashkr  masonry  of  sound  natu- 
ral stone ;  the  blocks  to  vary  from  three 
to  five  tons  in  weight;  the  beds  and 
joints  roughlf  punched  fair  out  of  wind- 
ing, dowelied,  and  set  flush  in  best  ce« 
ment  The  whole  of  the  lower  portion, 
and  part  of  the  backing  of  the  upright 
work,  to  be  formed  by  dropping  out  of 
▼osselo  in  the  ordinary  way,  natural  rub- 
ble stones  as  they  come  from  the  quarry^ 
in  blocks  of  from  two  to  four  tons  weight ; 
the  basement  to  be  allowed  sufficient 
time  to  consolidate  before  the  upright 
work  is  commenced. 

I  shall  now  endeavour  to  give  some  de* 
fined  notion  of  the  stability  of  the  struc- 
tnre  I  have  above  described,  and  its 
resistance  in  opposition  to  the  shocks  it 
would  be  subjected  to ;  taking  care,  how- 
ever, to  maintain  an  ample  excess  of 
security. 

As  we  know  the  momentum  of  the 
waves  increases  towards  high  water,  let 
us  suppose  it  ffreatest  at  the  point  where 
tiie  line  H.  W.  S.  T»  {high  water  Spring 
tides)  enters  the  front  of  the  wall,  which 
point  we  shall  suppose  also  10  fieet  below 
ihe  base  of  the  parapet  or  surface  of  the 
wharf ;  and  let  us  also  suppose  this  ash- 
lar facing  to  be  20  feet  thick  from  the 
front  to  the  back  of  the  wall.  Now,  if 
vre  take  an  area  of  one  square  foot  upon 
the  fboe  of  the  wall,  and  suppose  it  ex- 
tended to  the  back,  it  will  generate  a 
horizontal  column  of  20  cubic  feet  of 
•tone  t  but  each  foot  of  this  column 
suffers  a  superincumbent  pressure  of  10 
oubic  feet ;  therefore  the  pressure  upon 
the  under  surface  of  the  entire  hcri<ontal 
Ooluan  is  the  weight  of 

20  X  10^200  cubic  feet. 
I  might  with  safety  take  the  friction 
upon  a  unit  of  surface  of  this  material 
at  one- third  of  the  superincumbent 
weight,  exclusive  of  the  advanti^e  to  be 
derived  from  the  cement ;  but  I  shall  cal- 
culate only  upon  one-third,  including 
friction  and  eoheiion.  Therefore,  ea£ 
st^uare  foot  of  area  upon  the  upright  face 
wil  give  a  resistance  ^roughout   the 


breadth  of  the  wall  equal  to  the  wesght 
of  226  cubic  feet ;  and  taking  16  feet  of 
this  material  equal  to  a  ton,  we  find  that 
each  square  foot  upon  the  feee  of  the 
wall,  at  the  peiM  ef  let^t  reeietai^ce^ 
presents  an  opposing  force  to  any  hoit* 
zontal  shock  equal  to  20i  tons,  exehialve 
of  the  additional  restBtance  afforded  by 
the  backing. 

It  appears  finrtn  thtft  experhnents  of 
Mr.  Thomas  Stevenson  (vol.  xlvtti.,  p. 
436,)  that  the  maximum  result  regislmd 
by  the  marine  dynamometer  in  a  heavy 
gale  at  the  Skerry  vore  Rocks,  was  about 
three  tons  upon  the  square  foot  Thnt 
gentleman  has,  however,  sikggesled  fti 
his  valuable  paper  many  reasons  VfMs 
eient  to  incline  one  to  tne  opinion  that  a 
heavy  sea  iibpingingupon  the  bn>ad  fhce 
of  an  upright  obstacle  may  develope  r 
much  greater  force  per  unit  of  area  thtal 
that  exhibited  by  the  more  oonfined  dian 
of  his  instrument.  It  may  be  also  said, 
that  as  the  resistan<^  of  the  wall  is  of  the 
nature  of  pressure,  it  is  an  established 
principle  that  a  pressure,  however  grent, 
must  yield  to  a  rorce  of  impact,  however 
small.  Be  it  so ;  but  it  will  be  for  othen 
to  expand  these  speculations  into  sneh 
intelligible  terms  as  to  show  thkt  the  ex- 
cess of  resistance  above  exhibited  is  in- 
sufficient for  seeuHtv,  even  were  the 
dimensions  of  the  ashlar  facing  eonsider* 
ably  reduced. 

I  shall  now.  Sir,  take  leave  Of  tiiii 
subject.  I  respectfully  invite  the  alien- 
Hon  of  your  readers  to  the  consideratSon 
of  the  upright  ashlar  fiice,  and  request 
them  to  show  where  any  force  cvet 
known  to  have  been  exerted  by  the 
waves  of  the  sea,  can  possibly  break  it 
Little  more  than  one-fourth  the  quantity 
of  material  required  for  the  long  sen 
slopes  will  suffice  for  this  form  of  break* 
water ;  and  whereas  those  sloping  ni&nes, 
as  shown  before,  are  liable  to  be  oarried 
away  in  detail,  the  upright  ashkr  foee 
presents  a  form  enduring  As  the  mmte* 
rials  of  which  it  is  composed.  In  the 
graphic  language  of  your  esteemed  eof- 
respondent.  Dr.  M'Cormac,  '*  The  sea 
may  boom  and  roar  for  ever,  or  so  long 
88  the  living  rock  endures,  without  en- 
tailing injury  (upon  the  upright  ashlar 
face),  and  consequently  without  entailing 
fresh  expense." 

Bespeetfully  yours, 

T.  Smith. 
Bridgetovn,  Wfzfted,  Angttit  10, 1848. 
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IX.  Ths  Leedt  Correspondent 
Or^'h.— This  excellent  periodical  was 
Commenced  at  Leeds,  in  January,  1814, 
and  was  concluded  with  No.  3,  vol.  v., 
So  Juljr,  1823.  It  professed  to  be  *'si- 
inikr  m  iu  gvDsral  plan,  and  in  tb«  sub- 
jects whick  it  embraMd/'  to  tbe  Quttr- 
ieri0  FiiUor  and  the  JEnquirer,  but 
affsrcot  from  thein  « in  what  ils  con- 
dlidnri  considered  to  be  a  more  commo- 
dkws  disposal  of  some  parta  of  the  mate- 
rials.'* 

Editors.^l.  Mr.  James  Nichols;  the 
literary  department  was  under  his  care, 
UJd  he  Was  also  the  proprietor  of  the  . 
work. 

2.  Mr.  John  Rylev,  teacher  of  the 
mathematics,  Leeds;  ne  edited  the  ma- 
thematical department  in  Nos.  1  to  4, 
TOl.  i. 

3.  Mr»  John  Gawthorp,  of  Leeds; 
editor  of  the  same  department  in  Nos.  1 
to  3»  ToL  ii. 

4.  BIr.  John  Whitley*  editor  of  the 
nne  department  from  No.  4,  vol.  ii.,  to 
the  eoncinsion  of  the  work. 

Owrten/*.— Each  number  of  the  first 
thtee  volumes  of  the  Work  contained  two 
ifivisionvit^apectively  adapted  to  junior 
and  senior  correspondents.  The  former 
^Qsisted  of  English  Uiemes,  Latin  and 
French  extracts,  transladoni^i  &o.;  the 
latter  contained  poetry,  bodi  origuul  and 
selected ;  miscellaneous  essays;  interest* 
iqg  and  instructive  extracts  from  various 
authors ;  philosophiod  and  grammatieal 
aneries:  reviews;  biographies,  &c.,  Ac. 
The  formal  proposal  of  queries  was  dis- 
•oatinQed  with  vol.  ii.,  and  In  the  last 
two  volumes  the  juvenile  literary  depart- 
ment was  omitted,  and  its  place  supplied 
by  reviews  of  various  publications.  A 
icries  of  extracts,  undei'  the  head  of 
••Genefal  Scientific  Information/*  was 
also  added,  which  contained  a  large 
amount  of  valuable  mformatioa.  The 
mathematical  department  contained  a  few 
essays,  a  series  of  "  QuesdonB  for  Youth,*' 
and  **  Mathematical  Questions"  for  the 
exercise  of  ceniorfttudentsw  Much  good 
tacte  wac  exhibited  by  the  editors,  who 
were  eminently  suocessful  in  producing 
one  of  the  meet  useftd  and  valuable  of 
tbe  SagMi  periodicals. 

Among  the  many  interestittg  contri- 
bttttointnaybeenumeittted,  ''AnJSssay 


kATBEHATICAI.   PfiEIODICALS. 
(OoBtlaued  from  p.  7,  voL  xlix.) 


on  Music ; "  *<Oo  Attempts  at  Universal 

Empire;''  a  series  of  amusing  papers 
relative  to  mishaps  of  an  absent  maihe- 
matieian^  by  Mr.  Timothy  Triangle;" 
**  The  Historv  of  ftmr  I\«atoes,"  by  the 
mmei  *<0n  tne  Coofooniessof  the  Eag- 
ysh  Language ; "  *^  Heights  of  tile  most 
remarkable  Hills  in  Great  Britain  and 
Ireland,"  by  Mr.  John  Baines;  <<0n 
the  Migration  of  Swtdl^ws ;"  "  On  (Geo- 
metry and    Mechanism    in    Nature;'' 
'*  Characters  of  George  III.  and  his 
Queen  j "  "  Difference  of  Style  between 
Addison  and  Johnson  ;*'  "A  Dissertation 
on  Forks,"  from  Beckman's  Inventions; 
"Female  Mathematicians;"  **0n  Wit 
and  Humour,"  &c.,  &c.    Many  of  the 
themes  and  translations  are  also  well 
worthy  of  notice  did  space  petmit.  Amon^ 
the  biographical  notices  are,  Memoirs  or 
l^.  John  Byley,  Mr.  Henry  Andrews^ 
John  Sennie,  ]^.|  F.E.S.{  and  in  the 
reviews  are  some  exoellenti  and  oooa- 
cionally  severe,    remarks   on    Byron's 
**  Sardanapalus,"  "  The  Two  Foscari," 
and  *<Cain;"  Dr.  Pearson's  '' Lilb  of 
Wm.  Hey,  Esq.,    F.R.S.  ?"   Irving's 
*«  Bracebridge  Hall;"    Cunningham'^ 
"  Traditionary  Tales ; "  Deacon's^'  Inn- 
keeper's  Album ;  '*  Scoresby^s  *•  Journal 
of  a  Voyage  to  the  Whale  Fishery  ;•• 
Dr.  Johnson's  ^Life  and  Writings  of 
William  Hayley,  Esq.,"  &c.    The  ma- 
thematical papers  consist  of,  "A  Mew 
Method  of  Bxtractinff  the  Cube  Root," 
by  Mr.  John  Blaynurec>  of  BodeshiU  | 
the  investigation  of  a  fluxional  cxprca- 
sion  given  in  question  15,  vol.  i.  itfirtA. 
Mepos.y  N.  S.,  by  Mr.  Jonathan  Mab- 
bott,  of  Manchester  t  a  Reply  to  come 
Remarks  at  page  86  of  the  Xtttft>#'  Di'af^ 
fbr  1817,  by  Mr.  John  Gawthorp,  of 
Leeds ;  *'  A  new  and  ExpeditioOb  Me« 
thod  of  Proving  the  Square  and  Cube 
Roots,"  by  Mr.  Samuel  Taylor,  of  Woo- 
ley,  &c.    In  N6.  8,  vol.  lii.,  a  Mathe- 
matical ''  Prize  Quesdon^'  was  proposed, 
the  true  answers  of  which  stood  a  cnance 
by  lot  to  win  six  numbers  of  the  Gor^ 
retpondeni:  the  practice  was  contiaued 
in  all  the  following  numbers,  the  suc- 
cessful candidates  l^ing,  in  the  order  of 
date: 

Mr.  Samuel  Johnson,  of  Apfieflay 
Bridge. 

Mr.  William  WHght,  of  Hull 
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"Amicus"  (Mr.  Whitley,)  without  a 
competitor. 

Mr.  J.  H.  Swale,  of  Liverpool. 

"Amicus,"  no  competitor. 

Rev.  Price  Bronwin. 

"  Amicus,"  no  competitor. 

Rev.  Brice  Brouwin,  no  competitor. 

"  N.  Y."  (Mr.  Whitley,)  no  eompe- 
iitor.  Iliis  question  was  a  geometrical 
one,  proposed  by  Mr.  Swale,  and  is 
referred  to  by  Mr.  Whitley  in  his  solu- 
tion to  the  prize  question  in  the  Ladies* 
and  Gentleman's  Diary  for  1841. 

T.W. 

Burnley,  Lancashire, 
'    g.  17,  18«. 


Aug. 


(To  be  continued,) 


THK    KSW   F&SMCH    BAROMSTBE. 

At  one  of  the  recent  meetings  of  the 
BritiBh  Association  at  Swansea,  Professor 
Lloyd  having  been  requested  by  several 
members  to  describe  a  barometer  on  a 
new  principle  which  he  had  lately  seen, 
said  that  it  was  a  French  invention.  "  A  cy- 
linder of  copper,  with  a  very  thin  and  corru- 
gated  end,  was  partially  exhausted  and  her- 
metically sealed  ;  and  the  effect  of  the  varying 
pressure  of  the  atmosphere  on  the  thin  end 
was  magnified  by  a  system  of  levers,  so  as 
to  affect  the  index  of  a  dial  very  little  larger 
than  a  watch-dial.  A  friend  of  his  had 
tested  the  indications  of  the  instrument  by 
placing  it  under  the  receiver  of  an  air-pump, 
and  observing  its  march  in  comparison  with 
the  indications  of  the  long  gauge,  and  found 
them  to  agree  to  less  than  the  1*  100th  of  an 
inch.'» 

The  barometer  referred  to  was  patented 
in  this  country,  April  27,  1844,  by  Mr. 
Fontainmoreau,  on  behalf  of  the  inventor, 
from  whose  specification  we  extract  the  fol- 
lowing complete  description. 

This  new  mode  of  constructing  barometers 
and  other  pneumatic  instruments,  consists 
more  especially  in  the  application  of  thin 
sheets  or  diaphragms  of  metal,  glass.  India- 
rubber,  or  other  flexible  air-tight  substances, 
to  certain  apparatus  employed  for  measur- 
ing the  pressure  and  elasticity  of  the  air  and 
other  fluids,  in  such  manner  as  to  form  a 
kind  of  elastic  cushion,  or  buffer,  suscepti- 
ble of  the  slightest  variation  of  the  pressure 
of  the  atmosphere  or  fluid  with  widch  it  is 
in  contact,  and  consequentiy  indicating  the 
amount  of  the  same  by  the  greater  or  less 
depression  of  the  said  yielding  substances. 
And  the  invention  consists  generally  in  the 
application  of  the  above  principle  to  all 
those  pneumatic  instruments,  in  which  any 
reoiprooating  motion  and  osdllstion  takes 


place  upon  a  variation  in  the  pressure  or 
vreight  of  the  superincumbent  column  of  the 
atmosphere,  or  in  the  pressure  of  the  liquid 
in  which  it  is  immersed,  or  in  the  elasticity 
of  a  gaseous  body,  and  which  instruments 
are  commonly  oiled  barometers,  mano- 
meters, &c. 

I  will  proceed  to  describe  the  engravings 
appended  hereto,  explaining  in  the  course 
of  the  desoiption  the  working  action  of 
the  apparatus  which  is  therein  fuUy  deli- 
neated. Fig.  1,  is  a  diametrical  section  of 
the  barometer;  fig.  2  being  a  horizontal 
riew  of  the  same,  with  the  dial  plate,  M, 
taken  off,  in  order  to  show  the  arrangement 
of  the  sheet  B  and  the  cup  6. 

The  instrument  is  constructed  of  brass  or 
any  other  suitable  material  impervious  to 
air.  The  lower  part,  AA,  is  a  hollow  box 
stoutiy  made,  and  strengthened  by  radial 
brackets,  HH,  soldered  internally  to  insure 
rigidity  in  AA.  This  box  is  covered  in  an 
air-tight  manner  by  a  sheet  or  diaphragm, 
BB,  of  metal,  glass,  ficc.,  very  thin  that  it 
may  be  the  more  flexible,  and  also  corru- 
gated circularly,  so  u  to  enable  it  to  be 
depressed  or  elevated  to  the  greatest  extent 
.  requisite  without  rupture.  Underneath  this 
diaphragm,  BB,  are  flat  annular  discs, 
E,  E,  E,  made  up  of  segments  or  in  entire 
plates,  which  serve  as  caps  to  a  number  of 
spiral  springs  for  the  purpose  of  supporting 
it  against  the  atmospheric  pressure.  The 
lower  ends  of  these  springs,  six  of  which, 
C,  C,  C,  C,  C,  C,  may  be  seen  in  the  engrav- 
ing, are  inserted  in  the  cavities  cut  for  them 
in  the  false  bottom,  D,  D,  D,  D,  D.  They 
communicate  their  pressure  to  the  discs, 
E,  E,  E,  which  diffuse  it  equally  to  all  parta 
of  the  delicate  diaphragm. 

And  I  would  here  remark  that  I  do  not 
confine  myself  to  the  spiral  form,  since  I 
can  use  steel  plates,  folded  in  a  xigzag  man- 
ner, in  lieu  thereof^ 

In  the  centre  of  the  thin  diaphragm,  BB, 
a  round  hole  is  cut,  audits  edges  soldered  to 
the  lips  of  a  small  capsule  or  cylindrical  cap, 
6,  which  projects  into  the  interior  of  the 
hollow  box,  AA,  sufficient  space  being 
allowed  between  6  and  D  to  permit  it  to  be 
depressed  to  its  greatest  required  deflexion. 

In  the  bottom  of  the  box,  AA,  and  imme- 
diately under  the  cup,  6,  there  is  a  small 
aperture,  Z,  fi>r  the  purpose  of  exhausting 
the  air  from  the  box,  A  A. 

This  is  accomplished  in  the  following 
manner:-— A  littie  solder  is  spread  round 
the  hole,  and  a  flat-headed  peg  inserted  there- 
in, suffidentiy  open  to  per^t  the  passage 
of  the  air.  The  diaphrsgm,  BB,  with  the 
springs,  C,  C,  C,  C,  C,  C,  is  compressed  to 
its  proper  position  by  means  of  a  board,  and 
is  then  soldered  or  cemented  to  the  boX| 
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AA,  b«iiig  retained  in  its  place  by  clamps  ing-boz,  through  which  passes  a  smooth  rod, 

embracing  the  board  and  bottom  of  the  ip-  capable  of  moTing  freely  within  it.     The 

stroment,  whidi,  in  this  state,  is   to  be  inner  extremity  of  this  rod  bears  a  soldering- 

placed  under  an  air-pump  receiyer  to  which  iron,  which  must  be  treated  before  com- 

has  been  preriously  fitted  an  air-tight  stuff-  mencing  to  exhaust.    This  done,  all  is  ready 

Fig.  1. 


^^ 


Kg.  2. 


for  the  operation  of  the  air-pump ;  and  when  communication  by  the  hole,  Z,  the  hot  iron 
the  Tacuum  is  obtained,  both  in  the  instru-  must  be  pressed  down  upon  the  peg  at  Z, 
ment  and  in  the  receiTer,  since  they  are  in      and  its  heat  will  cause  the  solder  to  melt 
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iroottd  tiM  pegt  tiieroby  nakiog  «  complete 
•nd  p«rmaii«nt  jomt  The  peouliar  edi^ta- 
tion  of  Chii  buometer  to  ifei  intended  object, 
before  I  proceed  Anther,  will  be  eleeriy  aeen. 
The  pretfure  of  the  atmotphere  being  re- 
moyed  from  the  under  anrface  of  the  thin 
diaphragm  ;  bnt  this  weight  being  yariable| 
according  to  the  state  of  the  weather,  conse- 
quently, the  amount  of  depression  will  be 
greater  or  less  in  proportion  to  its  Tariation. 
Therefore,  all  that  is  required  to  complete 
the  instrument,  is  simply  to  provide  mechan- 
ism for  accurately  measuring  this  depression 
and  exhibiting  its  amount  on  a  dial  or  other 
ordinary  scale.  The  eontrivanee  which  I 
baye  adopted  for  this  purpose  is  very  simple. 
In  the  before-mentioned  cup,  6,  is  placed  a 
small  nut,  U,  with  an  internal  screw-thread. 
This  nut  is  suspended  upon  a  kind  of  uni- 
versal joint,  which  will  be  better  understood 
by  a  reference  to  fig.  2.  The  nut,  H,  as 
there  seen,  is  not  directly  attached  to  the 
cnj),  G,  but  is  balanced  and  plays  freely  on 
two  pivots  projecting  from  a  ring,  which, 
again,  is  balanced  on  two  other  pivots  at 
right  angles  to  the  former  ones,  and  con- 
necting the  whole  with  the  cup,  G.  This 
arrangement  allows  for  any  accidental  devia- 
tion from  precision  which  may  occur  in 
fitting  together  the  several  parts.  A  verti- 
cal screw,  K,  works  in  the  nut,  H,  or  rather 
is  worked  by  it ;  for  when  the  cup,  G,  is 
depressed,  tiie  nut,  H,  catches  the  thread  of 
the  spindle,  K,  and  causes  it  to  turn  round ; 
when  the  cup,  G,  is  elevated,  the  spindle 
naturally  turns  in  the  reverse  direction. 
The  upper  end  of  the  spindle,  K,  passes 
through  the  dial-plate,  M,  and  carries  the 
index,  L,  which  exhibits  its  variations  upon 
a  scale  graduated  in  inches,  or  any  other 
convenient  standard. 

And  here  I  would  again  observe,  that  I 
do  not  limit  myself  to  the  above  arrange- 
ments, since  I  can  employ  for  the  same  pur- 
pose a  rack  and  pinion,  or  a  chain  and 
pulley,  with  two  bevel  wheels,  or  a  simple 
lever ;  the  dial-plate  being  placed  at  right 
angles  to  the  diaphragm  (see  fig.  6,)  in  which 
the  rack  and  pinion  may  be  replaced  by  a 
chain  and  pulley.  The  influence  of  heat 
and  cold  in  expanding  and  contractiDg  me- 
tals would,  however,  disturb  the  regularity 
of  its  action  and  the  faithfuhiess  of  its  indi- 
cations, if  not  corrected  by  some  means. 
When  the  increase  of  temperature  of  the 
diaphragm  causes  it  to  rise,  it  indicates, 
erroneously,  a  light  stete  of  the  atmosphere. 

This  error  is  counteracted  by  a  regulating 
plate,  O,  made  of  two  strips  of  difieront 
netab,  brass  and  steel  for  example;  the 
opptr  «Be,  estpiBdiikg  lees  than  the  other,  is 
iMd  ftt  OfOiO,  a  MMU  ^aee  bdag  left 


between  it  and  the  dial,  M.  One  end  of 
this  plate  projeote  ae  for  as  the  oeetie  of  the 
diaphragm,  when  a  small  hole  is  bored  for 
the  spindle,  K,  to  pass  through. 

Upon  this  spindle  a  ooUar  is  foatened, 
immediately  under  and  abutting  against  the 
plate,  O,  which  collar,  in  addition,  is  provi- 
ded with  a  coil-spring,  N,  in  order  to  keep 
it  gently  in  contact  with  the  said  plate,  and 
therefore  steady  in  the  nut,  H.  When, 
from  expansion  by  heat,  the  cup,  G,  is  ele- 
vated, the  temperature  also  acts  upon  the 
plate,  O,  which,  on  account  of  the  unequal 
expansion  of  the  two  metels  of  which  it 
is  composed,  curves  upwarda  to  a  degree 
proportional  to  the  heat,  and  equal  to  the 
height  which  the  cup,  G,  has  risen  at  the 
same  moment. 

This  permite  the  spindle  to  rise  higher, 
instead  of  being  turned,  as  would  be  the 
case  if  it  were  held  down  while  the  cap 
rose. 

When  the  apparatus  is  under  the  effecte 
of  cold,  the  mechanism  will  naturally  act 
in  the  reverse  manner,  thus  compensating 
for  all  foreign  influences.  The  proportion 
of  this  compensation  may  be  lessened  or 
Increased  by  slipping  the  wedge,  P,  nearer 
to  or  further  from  the  spindle,  K ;  the  screw, 
CI,  Q,  Q,  being  placed  so  as  to  hold  it  firmly 
in  the  required  position.  This  approachmg 
or  receding  of  the  piece,  P,  shortens  or 
lengthens  the  play  of  the  regulating  plate, 
O,  and  thus  raises  the  amount  of  Ite  de* 
flexions ;  and  when  the  proper  position  is 
once  obtained,  it  must  be  permanently  fixed 
there. 

To  graduate  the  instrument,  I  place  it*ia 
&  bell-plunged  mouth  downwards  in  a  liquid, 
in  the  same  manner  as  a  gasometer.  This 
vessel  is  provided  with  a  manometer ;  and  I 
vary  the  pressure  by  raising  and  lowering  it, 
noting  at  the  same  time  the  arcs  which  the 
index,  L,  describes  upon  the  dial,  M,  in 
consequence  of  the  said  variations.  It  vriU 
be  seen  that  in  the  application  of  my  prin- 
eiple  to  various  useful  purposes,  any  elaatic, 
and,  at  the  same  time,  air-tight  diaphragm, 
may  be  used,  and  also  that  it  does  not 
require  any  variable  form  of  apparatus  for 
the  flucoessfol  operation  of  the  said  principle. 
In  exemplification  of  this,  I  subjoin  some 
modifications  of  the  above  arrangement. 
These  are  shown  in  figs.  3, 4,  S,  and  6. 

In  fig.  3,  in  lieu  of  the  corrugated  dia- 
phragm, BB,  I  substitute  one  of  copper, 
a  Of  in  shape  like  an  annular  trough, 
pierced  with  radial  slota,  as  will  be  observed 
in  the  enlarged  segment  exhibited  at  fig.  4. 
This  annular  trough  is  coated  with  lamina  of 
cAotttohouc,  and  the  outer  edge  is  cemented 
to  the  box,  AA,  the  inner  edg0  being  at<« 
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taebed  to  the  cup,  6,  which,  with  the  rest 
of  the  mechanism,  is  similar  to  that  of  fig.  1» 
and  for  the  same  purpose. 

Fig.  5  represents  two  plates,  connected, 
and  entirely  enveloped  by  a  coating  of  caout- 
cbonc,  or  other  supple  material.  The  cylin- 
drical tube  of  caoutchouc,  aa,  is  kept  dis- 
tended by  an  internal  spiral  coil  of  wire,  66. 
The  lower  plate  is  fixed  to  the  bottom  of 
the  box,  AA,  and  the  upper  one  carries  the 
cup,  G,  in  which  is  seen  a  nut*  C,  with  a 
slightly  conical  screw-thread,  for  the  pur- 
pose of  reoeiying  a  tightening-screw,.  /, 
which  last  supports  the  uni? ersal  joint  of  the 
nut,  H,  as  above  described.  The  air  Is 
exhausted  through  the  India-rubber  pipe, 
C,  which  is  streoigthened  by  an  internal  lead 
tube,  coated  with  wax.  When  the  vacuum 
is  complete,  the  pipe,  C,  must  be  pinched, 
and  the  projecting  portion  cut  off,  and  the 
place  finally  sealed  with  caoutchouc. 

Fig.  6  represents  two  plates,  aa,  similar 
to  the  above,  connected  by  a  deeply  corru- 
gated tube  of  metal,  glass,  or  other  suitable 
material.  The  cup,  G,  carries  a  rack,  to  work 
into  a  pinion  above  it,  which  last  communi- 
cates its  motion  b jr  means  of  two  bevel  wheels 
fixed  to  the  dials,  to  the  index,  L,  or,  if  the 
axis  of  the  tube,  mm,  be  placed  (u  shown 
^  ^S*  7)  parallel  to  the  dial,  the  pinion  may 
be  fixed  upon  the  axis  of  the  index,  L,  and 
the  bevel  wheels  dispensed  with.  This  roe- 
chaniam  may  also  be  applied  to  the  other 
modifications  of  my  apparatus.  If  the  fist 
projections  of  the  tube,  mm,  be  thin  and 
large,  I  give  strength  by  stamping  each  of 
them  with  radial  corrugations. 

In  all  these  forms,  if  the  diaphragm  be  not 
alone  sufficiently  strong,  springs  must  be 
employed,  either  internally  or  externally,  be- 
tween the  projecting  portions  of  the  upper  and 
lower  plates  (as  at  aa,  fig.  6 ;)  or,  instead  of 
springs,  the  air  may  be  left  in  the  box,  AA ; 
but,  in  this  case,  greater  play  must  be  given 
to  the  bimetallic  regulator,  in  order  to  com- 
pensate for  the  expansion  of  atmospheric 
air. 

The  principle,  as  above  exemplified,  can 
also  be  applied  to  the  construction  of  mano- 
meters for  measuring  the  pressure  or  elastic 
force  of  gas  or  steam.  An  arrangement  for 
this  purpose  is  seen  in  fig.  8.  A  is  a  hoUow 
column,  communicating  by  its  base  with  the 
boiler  or  reservoir  of  the  fluid  to  be  mea- 
sured. Hie  top  of  this  column  is  covered  in 
steam-tight  by  the  cover,  66,  in  the  centre  of 
which  is  attached  the  corrugated  tube,  ec. 
The  bottom,  H,  of  this  tube,  according  as  it 
ifl  more  or  less  compressed  by  the  steam, 
raises  the  standard,  a,  which  abuts  against 
the  spring,  ee.  This  standard  is  forked,  as 
shown  in  the  side  view,  fig.  9 ;  and  between 
the  two  branches  is  suspended,  on  an  uni- 
T  ersal  joint,  a  nnt,  H,  which,  in  risbg  or 


falling,  turns  the  spindle  of  the  screw,  K. 
This  spindle  carries,  at  its  upper  extremity, 
a  pair  of  bevel  wheels,  m,  which,  by  commu- 
nicating with  four  other  bevel  wheels,  trans- 
mit the  indications  through  their  axes,  fin, 
and  indices,  LL,  upon  the  four  faces  of  the 
box,  6.  I  can  also  employ  as  a  manometer 
the  arrangement  represented  for  the  baro- 
meter, with  this  difference,  that  the  springs 
must  be  placed  between  the  flexible  dia- 
phragm, BB,  and  the  dial,  M,  the  steam  or 
gas  being  introduced  into  the  interior  of  the 
box,  AA.  It  is  farther  obvious  that  the 
arrangement  before  described  may  be  ap- 
plied to  measuring  the  pressure  of  liquids 
at  different  depths. 


THB  BRITISH  ASSOCIATIOK— BWAKSKA 
IflBTING. 

We  extract  the  foUowing  additional 
Notices  from  the  Aihenaum. 

ApplieatUm  of  the  Oaua  evolved  from 
Blaet  Fumacee  to  Heating  Purpoeee, 
By  Mr.  J.  P.  Bndd.^It  appears  that  the 
gases  which  are  evolved  from  these  fnmaees 
escape  at  a  temperature  which  is  about  the 
melting  point  of  brass.  In  the  iron  works 
at  Ystalyfera,  where  the  iron  is  smelted  by 
the  use  of  anthracite  coal,  advantage  has 
been  taken  of  this  in  a  most  ingenious  man- 
ner. By  an  arrangement,  which  is  in  its 
character  exceeding  simple,  but  somewhat 
difficult  to  describe  without  a  model,  (Mr. 
Budd's  description  was  illustrated  by  a  very 
nicely  constructed  one,}  the  hot  gas  is  led 
off  into  another  channel  by  means  of  a  strong 
current  generated  through  a  chamber  and 
air-way  from  a  point  just  below  the  top  of 
the  iron  furnace.  It  is  conducted,  very  lit* 
tie  heat  being  lost  in  the  passage,  under  the 
boiler  of  a  steam-engine ;  and  it  is  found  to 
be  at  a  sufficiently  Idgh  temperature  to  heat 
the  boiler  without  the  consumption  of  any 
fuel  whatever.  Hence  an  immense  saving 
Is  effected.  Although  only  one  furnace  and 
one  boiler  has  hitherto  been  adapted  to  this 
purpose,  it  is  foudd  to  effect  a  saving  of 
350/.  a  year.  We  may  consequently  expect 
that  whttL  the  experiment  is  fbrther  extended 
and  more  of  the  furnaces  so  arranged  that 
this  heat  may  be  economist  and  employed 
for  the  numerous  useful  purposes  to  wlueh 
it  is  applicable  in  a  large  establishment,  the 
saving  will  amount  to  many  thousands  an- 
nually. 

The  Cutting  Property  of. Coke, 
By  Mr.  J.  Nasmyth.^The  following  In- 
teresting fket  was  discovered  some  years 
ago,  and  it  appears  to  furnish  addiUonal 
evidence  as  to  the  identity  of  the  diamond 
with  carbon,  luunely,  that  coke  Is  possessed 
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of  one  of  the  most  remarkable  propertiei  of 
tiie  diamond,  and  in  to  far  aa  it  has  the 
property  of  cutting  glau,  I  oae  the  term 
«•  catting"  with  all  due  eonsideration—- in 
contradistinction  to  the  property  of  scratch- 
ing, which  ia  poflseased  by  all  bodiea  that 
are  harder  than  glass.  The  cnt  produced 
by  coke  is  a  perfect  clear  diamond-like  out, 
io  dean  and  perfect  aa  to  exhibit  the  most 
beantilnl  prismatic  coloun ,  owing  to  the 
perfection  of  the  incision.  Ck>ke  hitherto 
has  been  considered  aa  a  soft  substance, 
doubtless  from  the  ease  with  which  a  mass 
of  it  can  be  crushed  and  pul? erized ;  but  it 
will  be  found  that  the  minute  plate-formed  < 
crystals,  of  which  a  mass  of  coke  is  com- 
posed, are  kUenstlg  hard,  and  as  before  said 
are  possessed  of  the  remarkable  property  of 
euiiimg  glass.  This  discovery  of  the  ex- 
treme ^*  diamond-like"  hardness  of  the  par- 
ticles of  ooke  will,  no  doubt,  proye  of  yalue 
in  many  processes  in  the  arts,  as  well  as 
interesting  in  a  purely  scientific  sense. 

In  a  conyersation  which  ensued,  it  was 
stated  by  Mr.  Chance,  of  Birmingham,  that 
in  all  probability  the  knowledge  of  this  fact 
woold  lead  to  a  saying  of  nearly  400/.  a 
year  in  their  sstablishment  alone. 

Hydraulic  Prenure  Bnginet, 
By  Mr.  J.  Glyn.  The  following  mode  of 
employing  the  power  of  waterfalls  in  a  most 
naciul  and  important  manner,  has  been  too 
loiig  n^lected  in  this  country,  considering 
the  kdfantages  it  affords  in  hilly  districts  for 
the  drainage  of  mines ;  namely,  the  applica- 
tion of  high  falls  of  water  to  produce  a  reci- 
procating motion,  by  means  of  a  *' pressure 
engine."  The  pressure  engine  acted  by  the 
power  of  a  descending  column  of  water  upon 
the  piston  of  a  cylinder  to  give  motion  to 
pomps  for  raising  water  to  a  different  level,  or 
to  produce  a  reciprocating  motion  for  other 
purposes.  The  pressure  engine  was  calculated 
to  giye  great  mechanical  effect  in  cases  where 
wUerfaUs  may  be  found  of  much  too  great  a 
height  and  too  small  a  quantity  to  be  prac- 
tically brought  to  bear  in  a  sufficient  degree 
on  waterwheels  within  the  ordinary  limits  of 
diameter.  The  author  produced  instances 
of  the  desired  pressure  engine,  one  of  which 
was  constructed,  about  forty  years  ago,  in 
Derbyshire— end  which  he  belleyed  was  still 
at  work  in  the  Alport  Mines,  to  which  it  was 
remoyed  from  its  original  situation.  The 
cylinder  was,  he  belieyed,  30  inches  in  dia- 
meter. In  1841,  Mr.  John  Taylor  adyised 
the  application  of  another  and  more  power- 
ful engine  at  the  Alport  Mines,  which  was 
made  under  his  (Mr.  Glyn's)  direction,  at 
the  Batterly  Ironworks,  in  Derbyshire.  This 
was  the  most  powerful  engine  that  had  been 
made.    The  cylinder  was  50  inches  in  dia- 


meter, and  the  stroke  10  feet.  It  was  worked 
by  a  column  of  water  of  132  feet  in  height, 
so  that  the  proportion  of  power  to  act  on  it 
was  as  the  area  of  a  piston  to  that  of  the 
plunger-— namely,  1,963  to  1,385,  or  fully  70 
per  cent.  The  superintendent  of  the  ma- 
chinery assured  him  that  the  engine  had 
neyer  cost  them  j^l2  a  year  since  it  was 
erected.  Its  usual  speed  was  about  5  strokes 
per  minute ;  but  it  was  capable  of  working 
at  7  strokes  per  minute,  without  any  con- 
cussion in  the  descending  column,  the  duty 
actually  done  being  equal  to  163  horse- 
power : — ^Area  of  plunge,  9*621  feet  x  10 
feet  X  7  strokes =673-41.  67341  x  62-5  x 
132««Ug^««163  horse-power.  The 
author  concluded  by  remarking  that,  in  this 
case,  as  in  all  others  when  water  acta  by  its 
grayity  or  pressure,  those  machines  do  the 
best  work  when  the  water  enters  the  machine 
without  shock  or  impulse,  and  quits  it  with- 
out yelocity.  They  thereby  obtain  all  the 
ayailable  power  that  the  water  will  yield  with 
the  least  loss  of  effect ;  and  this  result  is 
best  accomplished  by  making  the  pipes  and 
passages  of  sufficient  and  ample  size  to  pre- 
Tent  acceleration  of  the  hydrostatic  column. 

Gutta  Percha  Manujfactures. 
By  Mr.  Whishaw.  Contrary  to  the  general 
opinion  that  gutta  percha  is  a  simple  sub- 
stance, Mr.  Crane  has  found  it  in  its  ordinary 
state  to  consist  of  at  least  two  distinct  mate- 
rials, besides  a  notable  proportion  of  sulphur, 
yiz.,  1.  A  white  matter,  gutta  percha  in  its 
pure  state ;  2.  A  substance  of  a  dark  brown 
colour.  Various  experiments  were  made  to 
ascertain  its  strength  when  mixed  with  other 
matters,  and  also  as  to  what  pigments  would 
mix  with  it  without  rendering  it  brittle  or 
deteriorating  its  qualities.  From  these  it 
appeared  that  the  only(?)pigments  that  could 
altogether  be  relied  on  to  be  used  with  gutta 
percha  were  orange  lead,  rose  pink,  red  lead, 
▼ermilion,  Dutch  pink,  yellow  ochre,  and 
orange  chrome.  Under  the  influence  of  heat 
and  pressure,  gutta  percha  would  spread  to 
a  certain  extent,  and  more  so  it  mixed  with 
foreign  matters.  All  the  mixtures  composed 
of  gutta  percha  and  other  substances  which 
had  been  subjected  to  experiment,  except 
that  containing  plumbago,  were  found  to  in- 
crease its  power  of  conducting  heat ;  but  in 
its  pure  state  gutta  percha  was  an  excellent 
non-conductor  of  electricity.  The  best 
composition  for  increasing  the  pliability  of 
gutta  percha  was  that  formed  in  conjunction 
with  caoutchouc  tar,  (caoutchidne,)  and  next 
in  order  that  of  its  own  tar ;  (gutta  perchine  ?) 
and  the  best  material  at  present  known  for 
moulding  and  embodying  was  obtained  by 
mixing  gutta  percha  with  its  own  tar  and 
lamp-black. 
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Whiihaw's  Tslakotg^hanon  or  Speaking 
Tnmptt* 

Mr,  WhUhaw  ezbiblted  the  Telakou- 
phaaon,  or  speaking  trampet ;  and  in 
doing  so,  said  that  speaking  tubes  of  gutta 
percha  were  quite  new,  as  was  also  the  means 
of  oaUing  the  attention  by  them  of  the  person 
at  a  distance,  which  was  accomplished  bj 
tho  insertion  of  a  wbiBtle,  which,  being 
blown,  sounded  at  the  other  end  quite 
shrilly.  Attention  having  been  thus  ob- 
tained, you  remoye  the  whistle,  and  by  simply 
whispering,  the  Toice  would  be  conveyed 
gttite  audibly  fat  a  distance  of  at  least  three- 

?uarter«  of  a  mile,  and  a  conversation  kept, 
t  must  be  obvious  how  useful  these  tde- 
gru>hs  must  become  in  large  maptifactories ; 
and,  indeeed,  in  private  houses  they  might 
quite  supersede  the  use  of  bells,  as  they  are 
80  very  cheap,  and  by  branch  pipes  could  be 
conveyed  to  Cerent  rooms : — and*  indeed, 
if  there  were  no  electric  telegraphs,  they 
might,  by  a  person  being  stationed  at  the 
end  of  each  tube  of  three*  quarters  of  a  mile 
or.  a  mile,  be  made  most  speedily  to  convey 
intelligence  for  any  distance.  In  private 
houses  the  whistle  need  not  be  used,  but  a 
more  musical  sound  could  be  produced.  He 
then  amused  the  anditon  by  causing  the  end 
of  the  tube,  which  was  of  Uie  length  of  100 
feet,  to  be  inserted  into  the  mouth- piece  of 
a  flute  held  in  a  person's  hand,  regulated  the 
notes,  and  placing  his  own  mouth  to  the 
other  end  of  the  tube,  "God  save  the 
Queen"  was  played  at  a  distance  of  100  feet 
from  the  person  giving  the  flute  breath. 
Turning  to  the  Bishop  of  St.  David's,  he  said 
that  in  the  event  of  a  clergyman  having  three 
livings,  he  might,  by  the  aid  of  three  of  these 
tubes,  preach  the  same  sermon  in  three  differ- 
ent churches  at  the  same  time. — [See  Mtch* 
Mag,^  Tol.  zlvi.,  p.  205,  and  vol.  xlvii.,  p. 
545,  for  the  grounawork  of  this  anggestion.] 

ProgrMmqfBttm  Skip  BftiUtmg. 
By  Mr.  J.  Scott  Ruaadl.  A  few  yean 
ago  steam-vessels  which  would  go  ten  or 
twelve  miles  an  hour  were  deemed  fkst 
ships;  now,  however,  we  had  attained 
a  much  higher  rate  of  speed.  Vessels  were 
then  built  on  the  old-fcshioned  principle 
that  the  water-line  should  be  nearly  straight, 
and  that  the  run  of  the  vessel  should  be  a 
flne  line,  and  that  there  should  never  be  a 
hollow  line,  eioept  a  Uttle  in  the  run  of  the 
ship,  but  that  tiiere  most  certainly  should 
not  be  any  hollow  line  in  the  bow,  for  there 
the  waler-linea  ahould  be  straight,  or  a  little 
convex.  Researches  and  inquiries  were, 
however,  made  by  a  Committee  of  the 
British  AMoeiation  as  to  the  form  which 
would  enable  the  vessel  to  go  fastest 
throu|^  the  water.    These  inquiries  lasted 


for  years,  and  established,  by  a 
of  experiments,  a  set  of  very  enriona  Austi. 
Formerly,  every  builder  of  afaips  had  his 
notion  of  proportion  ;  some  liiat  the  leogtl^ 
should  be  four  times  die  breadth— others 
that  it  should  be  4i  or  5 — and  some  went 
as  far  as  to  say  that  the  length  should  be 
six  times  the  breadth,  but  these  were  deemed 
innovations ;  so  that  although  the  propor- 
tions of  width  as  compared  with  breadtli 
were  said  to  be  fixed  ones,  yet  strangdy 
enough  every  one  di£fered  as  to  those  pro- 
portions. Another  question  waf  what  part 
of  the  vessel  should  nave  the  greatest  width, 
and  it  was  generally  thought  that  the  greateat 
widtli  should  be  nearest  the  bow.  Some 
daring  persons  had,  however,  put  it  back  as 
fkr  as  the  centre  of  the  ship.  This  was, 
however,  the  exception,  and  not  the  rule. 
Then  there  was  another  mat  principle, 
which  waa  that  the  bow  and  the  stem  should 
exactly  balance  each  other — that  is,  that  the 
vessel  should  be  equally  balanced ;  but  the 
new  rules  which  the  British  Association  bad 
established  were  u  follows :— They  began  by 
upsetting  the  old  rule  with  respect  to  the 
proportions  fdiich  the  length  should  bear  to 
the  breadth,  finding  that  the  greater  the 
speed  required  the  greater  should  be  tiie 
length,  and  that  the  vessel  should  be  built 
merely  of  the  breadth  necessary  to  enable 
the  engines  to  be  put  in,  and  to  atow  the 
requisite  cargo.  Then  the  second  great  im- 
provement made  bj  them  was  that  tlie 
greatest  width  of  water  line,  inatead  of  being 
before  the  middle,  should  be  abaft  the  mid- 
dle of  the  vessel,  and  in  fust  two-fifths  from 
the  stem,  and  three-fifths  from  the  bow. 
The  next  great  improvement  was  that,  hutead 
of  having  the  bow  broad  and  bluff,  or  a  ood's 
head  bow,  for  the  purpose  of  riahig  over 
the  wave,  you  micht  nave  hollow  water  Unes, 
or  what  are  called  wave  lines  f^m  their  par- 
ticular form,  and  witii  that  form  the  veisael 
would  be  propelled  with  less  power  end 
greater  vetoelty—- and  also  that  instead  of 
keeping  to  the  old  fine  mn  abaft,  and  enttlBg 
it  away,  you  might  with  great  advantage 
have  a  friller  line  abaft,  provided  it  waa  fine 
under  the  water.  Thus,  by  theae  improve- 
menta,  the  form  of  the  old  vessel  was  pretty 
nearlv  reversed,  to  the  great  annoyance  of 
the  Old  school,  and  the  steamers  were  given 
large  and  commodious  cabins  and  after 
holds,  instead  of  having  eabins  so  pinched 
in  that  you  can  hardly  stand  in  them. 

Another  heresy,  introduced  by  the  British 
Association,  was  that  of  the  principle  aa  to 
the  balance  of  the  stem  and  the  bow  upon 
which  they  now  rested ;  but  which  was 
founded  in  a  most  sinrular  error,  fbr  they  left 
out  something  which  waa  very  material, 
lltey  concluded  that  the  wave  aolsd  e^niDj 
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•n  both  ends  of  the  Tesael  in  striking  it ;  b^t 
they  did  not  take  into  consideration  tbe 
imposfibilitj  of  this  when  a  vessel  was  movv 
ing,  not  having  taken  into  calculation  the 
velocity  of  the  wave  or  of  the  vessel,  and 
that  from  this  circomstanoe  the  concauion 
from  a  wave  striking  the  bow  would  be  a  most 
powerfol  one,  while  it  could  not  be  so  with 
ng9xd  to  the  stern,  because  if  the  velocity 
of  tho  wave  meeting  it  was  fifteen  milesi  the 
shock  would  be  as  of  thirty  miles;  and, 
therefore,  it  became  most  plain  that  the 
boir  woidd  give  the  greatest  resistance  to 
the  wave.  Be  had  examined  all  the  fastest 
steamers,  which  bad  accomplished  fifteen  to 
lerenteen  miles  an  hour— and  in  smooth 
water  dghteen  miles  an  hour ;  and  he  would 
reotnre  to  state  that  there  was  not  one  of 
them  which  accomplished  from  fifteen  to 
seventeen  miles  an  hour,  which  had  not  all 
these  alterations  in  every  particular,  and 
that  the  wave  form  and  wave  principle  were 
now  adopted  by  all  the  great  steam- ship 
builders,  and  that  all  the  fast  steam-boats 
had  what  was  called  the  wave  bow.  Now, 
of  the  eight  boats  on  the  Holyhead  and  Dob- 
En  stations,  if  examined,  it  would  be  found 
that  all  of  them  were  built  on  these  princi. 
pies,  although  in  some  of  them  there  was 
still  left  a  little  of  the  old  principle,  some  of 
the  boats  being  made  a  little  fuller  and  more 
straight ;  and  if  any  one  would  look  at  oqe 
of  these  boats,  it  would  be  perceived  that 
the  moment  they  moved,  the  very  wave  itself 
rebelled  against  them  and  broke  against  their 
bows, — and  that,  consequently,  these  were 
slower  than  any  of  the  others.  All  of  them, 
however»  were  vessels  of  the  first  class ;  and 
he  gave  the  details  of  their  construction, — 
for  whidi  we  have  not  space.  All  of  them 
were  examples  of  the  value  of  the  form  and 
the  principles  whieh  the  British  Association 
had  advocated  and  introduced  at  a  very  early 
period  of  its  history,'*' 

Mr.  J.  Xsylor  stated,  that  as  Treasurer 
of  the  Association,  he  oould  bear  witness  to 
the  value  of  the  efforts  of  the  Association  in 
this  direction ;  and  he  felt  bound  in  justice 
to  state,  that  the  credit  Mr.  Russell  had 
given  to  the  Association  was  chiefly  due  to 
himself,  as  the  indiridual  who,  with  the  late 

[*  The  tone  of  self^uid-iociety  approprtatlon  and 
^oiMeakioii,  predomiiuait  throagbout  this  Article, 
IS  exfrsmtly  repi«h«naibls.  More  than  the  bettex 
half  of  it  hai  DO  foundation  in  tnith.  We  need  but 
give  one  strwng  Instance :— -Mr.  Russell  claims  the 
vimdng  ef  the  '*  greatest  width  of  water  line  ((be 
beaoB)  two-<ifths  &om  tba  stern  and  three-fifths  from 
the  bow,"  as  an  improvement  made  by  the  British 
AasociAtion,  under  the  inspection  and  direction  of 
Mr.  John  Scott  Russell.  Now,  this  improvement 
ia  as  oU,  at  least,  as  the  ezpcnments  of  Col.  Beau- 
fqy  1  n  the  Greenland  poek  (of  which,  no4  strange 
to  say,  Hr.  Russell  never  once  makes  mention). 
BtmMmk,  M%g.,  vol.  zxiv.,  p.  880.— £x>.  H.  If.] 


Sir  J.  Robinson,  had  oondncted  the  inresti* 
gations  on  this  subject, 

Mr.  J.  Price  rose  to  say  that  he  agreed 
with  Mr.  Russell  in  all  that  he  had  adduced. 
There  was,  however,  one  mode  of  steam 
navigation — one  mode  of  propulsion  to  which 
he  had  not  alluded ;  he  meant  the  mode  of 
propulsion  by  the  screw  propeller.  He 
would,  therefore,  mention  that  they  had 
built  a  little  vessel  called  the  Neaih  Abbey ^ 
which  plied  from  Neath  to  Bristol,  a  distance 
of  upwards  of  sixty  miles,  and  which  had 
only  two  12-inch  cylinders — in  fact,  a  mere 
toy — of  course,  using  high  steam.  Now, 
she  could  walk  round  the  Bererford,  which 
had  two  40  horse-power  engines : — the  work- 
ing her  upon  the  high-pressure  steam  prin- 
ciple necessarilr  increased  the  speed  of  the 
piston.  With  these  engines  they  nad  stepped 
out  of  the  old  track.  They  had  not  adopted 
the  American  plan  of  a  high*pressure  engine 
and  puffing  off  the  steam,  but  of  a  high- 
pressure  engine  without  puffing  off  the  steam 
and  without  using  a  jet  of  cold  water.  He 
confessed  that  when  this  plan  was  proposed 
by  his  younger  coadjutors,  he,  as  one  of  tht 
old-fashioned,  hesitated — but  at  length  he 
consented.  The  Neath  Abbey  had  a  screw 
propeller  with  three  blades,  which^were  im- 
mersed under  the  water — ^her  propeller  being 
about  3^  feet  in  diameter.  The  vessel  is 
built  in  the  best  form,  allowing  sufficient 
breadth  for  her  engines.  The  two  12-inch 
cylinders  are  placed  diagonally,  and  slung 
up  by  wrought  iron  beams ;  and  they  lay 
hold  of  one  crank  pin  like  the  hands  of  two 
men  working  at  a  grindstone  j  and  thus  they 
conducted  their  engines  almost  in  a  snuff- 
box, llien  they  emnloyed  their  boiler  in 
the  manner  described  by  Mr.  Russell.  Then 
they  came  to  the  condensation  of  the  steam, 
which  they  did  not  allow  to  go  puffing  off, 
but  let  it  pass  back  into  the  boiler  condenseda 
and  in  a  distilled  state,  which  accounted  for 
their  never  having  any  mud  or  dirt  in  theur 
boilers. 


tbi  orxsuav  frofbs8om0if  of 

okomstht. 
Tht  article  in  the  Athmmum  which  we 
transferred  to  our  oolnmns  the  week  before 
last,  and  which  wu  founded  on  the  aeries  of 
papers  whieh  had  prerionily  appeared  in 
this  Journal  on  the  aubjeot  of  the  Gresham 
College,  hu  called  forth  the  following  do* 
fence  of  the  Gresham  Trustees. 

The  tone  of  the  article  on  this  subject  In 
the  Atherumm  is  unjust  towards  the  present 
Trustees  as  to  the  motives  that  appear  Iq 
have  fulded  them  hi  their  cfaoioe  of  Mr. 
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iSdkiiu :— nor  are  the  facto  relating  to  it 
correctly  or  fairly  stated. 

The  Trutteei  hare  not,  as  ii  alleged,  oon- 
ftidered  the  appointment  as  "  the  private 
patronage  of  a  few  illiterate  liverymen;" 
neither  is  it  tme  that  Mr.  Edkins  Is  the  son 
of  a  common-coondlman.  A  relative  of 
his  has,  indeed,  been  chosen  a  member  of 
that  body — subsequently,  however,  to  Mr. 
Edkins  having  been  selected,  by  the  joint 
act  of  the  professors  of  University  and 
King*s  Colleges,  from  a  number  of  highly 
recommended  candidates,  as  the  Second 
Master  of  the  City  of  London  School.  At 
that  time  no  member  of  his  family  had  any 
connection  with  the  Corporation.  His  zeal, 
assiduity,  and  success  at  the  head  of  the 
mathematical  department  in  this  large  and 
important  Institution  have  guided  the  trus- 
tees, most  of  whom  have  taken  a  part  in  the 
management  of  the  school,  in  the  choice 
they  have  made — and  not,  it  is  presumed, 
unfairly  or  unreasonably,  although  in  so 
doing  they  have  preferred  a  resident  layman, 
whoUy  devoted  to  scientific  pursuits,  to  his 
distuiguished  clerical  competitors,  and  a 
most  successful  teacher  to  the  son  of  an 
alderman.  So  much  for  this  invidious  im- 
putation on  the  motives  of  the  Gresham 
Committee.  The  members  of  the  Committee 
may  surely  be  justified  in  accepting  as  a 
satisfactory  guarantee  for  the  propriety  of 
conferring  upon  Mr.  Edkins  the  office  of 
teaching  geometry  in  Gresham  College  the 
remarkable  success  in  mathematical  studies 
of  every  one  of  his  pupils  who  have  pro- 
ceeded to  the  univerdties,  and  the  opinions 
repeatedly  expressed  by  the  examiners  of 
the  school,  men  of  high  reputation  as  ma« 
thematiciaDS.  What  he  may  do  in  his  pro- 
fessorship remains  to  be  seen  ;  the  Trustees, 
from  past  experience  have  good  reason  to 
expect  that  he  will  be  anxious  to  make  it 
conducive  to  the  advancement  of  the  science 
to  which  he  has  been  devoted. 

The  article  concludes  with  a  denunciation 
against  the  Corporation :  "  The  Corpora- 
tion of  London  is  strong — ^but  there  cometh 
a  stronger!'*  Is  there,  then,  to  be  more 
spoliation  ? — Is  it  not  enough  that  the  cor- 
rupt ministers  and  Parliament  of  the  Third 
George  plundered  Gresham  College  of  ito 
revenues,  so  that  only  500/.  a  year  are  paid 
by  Government  for  Gresham  Estates  which 
would  now  let  for  5,000/.,  leaving  what 
more  is  requisite  to  be  defrayed  by  the  Cor- 
poration and  the  Mercers'  Company  ?  If, 
therefore,  "there  cometh  a  stronger"  to 
seize  on  the  trust,  the  greater  part  of  the 
funds  which  should  have  supported  the  Col- 
lege will  be  found  to  have  been  applied  by 
Government  to  the  Excise-office ;  and  the 
new  College  hai  been  built  and  is  inpported. 


not  with  the  funds  of  the  trust,  but  with 
those  of  the  two  corporate  bodies  to  whom 
Gresham  confided  it.    - 

Candibus. 

August  10,  1848. 

The  defence  of  "  Candidus  "  is  thus  ably 
and  satisfactorily  disposed  of  by  our  con- 
temporary : 

*4i*  The  Gresham  case  has  so  very  bad  a 
look  that  many  persons  might  suspect  our 
account  to  have  been  distorted  or  coloured. 
We  are,  therefore,  well  pleased  to  see  the 
other  side :  and  we  can  assure  our  readen 
that  the  name  of  our  correspondent,  if  we 
were  at  liberty  to  give  it,  would  be  a  guaran- 
tee for  the  above  answer  being  the  best  that 
could  have  been  given. 

We  will  consider,  then,  the  various  points 
of  our  correspondent's  letter.  First,  we  are 
stated  to  have  alleged  that  the  Trustees 
"considered"  the  appointment  as  private 
patronage.  We  merely  said  that  they  had 
made  it  so:  we  never  doubted  that  th^ 
would  have  good  words  in  their  mouths 
about  the  duties  of  thdr  trust.  Next  it 
appears  that  Mr.  Edkins  is  not  the  son  of  a 
common-councilman— but  some  other  rela- 
tive. Our  correspondent  further  states  that 
this  gentleman  has  been  preferred  to  the  son 
of  an  alderman  :•— we  were  aware  that  he 
was  preferred  to  the  son  of  Alderman  Gibbs. 
Throwing  such  matters  as  these  aside,  the 
long  and  short  of  our  correspondent's  argu- 
ment is,  that  Mr.  Edkins  hu  made  a  good 
teacher  of  such  elements  of  mathematies  as 
are  learnt  in  a  boys'  school.  This  is  the 
last  kick  at  poor  Gresham  College !  That 
the  chair  founded  for  the  advanoement  of 
learning  among  educated  men,  and  filled  in 
their  time  by  firiggs  and  Wren,  should  be 
considered  as  worthily  occupied  by  a  person 
who  has  given  no  proof,  either  in  his  col- 
lege degree  or  in  his  subsequent  career,  of 
having  ever  attended  to  the  higher  brandies 
of  his  subject,  because  he  has  been  a  good 
teacher  in  a  boys'  school — ^is  the  finish !  It 
is  true  that  there  are,  and  have  i>een, 
teachers  in  schools  who  have  made  them- 
sehes  known  by  the  fruits  of  their  leisure ; 
but  we  have  yet  to  learn  that  Mr.  Edkins 
is  one  of  those. 

In  his  grasp  at  every  twig,  ouroorrespon- 
dttit  has  laid  some  stress  upon  the  fact  of  a 
layman  being  preferred  to  derioal  opponenta. 
Now,  first,  Mr.  Potts,  the  most  geomeiriea! 
of  the  rejected  candidates  for  this  ohair,  is 
a  layman ;  and  Mr.  Mosdey  and  Mr.  CowiSy 
though  clergymen,  have  not  cure  of  soniSt 
but  are  connected  with  education,  as  Mr. 
Edkins  is — Mr.  Moseley  being  an  inspector 
of  BchooLi,  and  Mr.  Cowie  the  head  of  tiM 
Collie  of  Engineers.  Our  correspondent 
has  Tolnnteer^  the  information  that  Mr. 


QUESTION   IN    DTNAKICS. 


213 


EAiiiB  is  "  wboHy  devoted  to  fcientificpar- 
foito."— What  has  he  done  ? 

As  to  the  question  ahont  spoliation,  onr 
correspondent  is  altogether  wrong.  When 
we  hint  at  a  power  which  shall  prevent  the 
Greebam  iqppointmentfl  from  being  private 
patronage,  he  asks  if  there  shall  be  more 
spoliation  ?  We  answer,  yes,  if  by  spolia- 
tion be  meant  restoring  the  College  to  its 
pristine  state  and  intended  use,  in  to  far  as 
its. remaining  funds  will  serve  that  purpose. 
We  disapprove  of  the  "  plunder;" — but  we 
are  quite  sure  that  neither  ministers  nor  Par- 
liament would  have  dared  to  touch  the 
Gresham  Aind  if  the  Corporstion  had  kept 
the  College  in  activity.  A  highwayman  who 
stops  a  runaway  clerk,  and  makes  him  give 
up  the  assets  with  which  he  is  taking  himself 
off  to  America,  is  a  robber : — but  we  do  not 
feel  so  much  concerned  at  the  clerk's  loss  as 
we  do  at  that  of  his  master. 

We  have  taken  the  liberty  of  striking  out 
a  parenthesis  in  our  correspondent's  letter, 
wherein  he  alludes,  by  name,  to  a  gentle- 
man whom  he  alleges  to  have  recommended 
Mr.  Edkios  to  his  post  in  the  City  of  Lon- 
don  School.  We  do  not  desire  to  give 
occasion  to  further  correspondence.  Possi- 
bly the  gentleman  so  alluded  to  might  write 
to  inform  us  that  he  considered  the  second 
mastership  of  a  school  and  the  Gresham 
professorship  two  very  distinct  things. 


ON  THB  COLOURED  PHOTOGRAPHIC  Itf  AGS 
OP  TRR  SOLAR  8PS0TRUM.  BY  MR.  BD- 
liOMD  BRCaUERBL. 

The  author,  in  the  course  of  bis  researches 
upon  the  chemical  action  of  light,  was  led 
to  this  remarkable  fact,  that  the  solar  spec- 
tram  could  form  its  image  with  colours 
corresponding  to  its  own,  upon  a  plate  of 
silver  properly  prepared.  For  this  purpose 
the  plate  may  be  attacked  by  free  chlorine, 
with  the  precautions  indicated  in  the  note 
presented  to  the  Academy :  the  sensitive 
eoating  which  is  formed  upon  the  surface  of 
the  plate,  is  red  in  the  prismatic  red,  yellow 
in  the  yellow,  green  in  the  green,  blue  in 
the  blue,  and  violet  in  the  violet.  The 
reddish  tint  turns  to  purple  in  the  extreme 
red,  and  extends  even  beyond  Fraiinhofer's 
Hne  A;  as  to  the  violet,  it  continues  far 
beyond  A,  gradually  becoming  more  feeble. 
When  the  action  of  the  spectrum  is  per- 
mitted to  last  a  long  time,  the  tints  become 
dark,  and  the  image  finally  takes  the  metal- 
lie  lustre;  the  colours  have  then  disap- 
peared. 

According  to  the  preparation  of  the  plate 
and  the  thickness  of  the  sensitive  coating, 
any  of  the  tints  of  the  spectrum  may  be 
made  to  predominate ;  thus,  a  surface  well 


prepared,  and  previously  in  diffused  light 
coloured  purple  under  a  deep  red  glus, 
gives  a  beautiful  coloured  photographic 
image  of  the  spectrum,  in  which  the  orange, 
yellow,  the  green,  and  the  blue,  are  marked 
with  the  greatest  clearness.  The  substance 
formed  upon  the  surface  of  the  silver  is  not 
the  white  chloride,  but  probably  a  sub- 
chloride,  since  it  is  not  strongly  coloured 
beyond  the  visible  violet,  as  the  chemically 
precipitated  chloride  is,  and  the  maximum 
of  action  is  found  in  the  yellow,  where  the 
maximum  of  luminous  intensity  is,  or  moves 
towards  the  red,  according  to  the  prepara- 
tion to  the  plate.  To  get  a  tolerably  rapid 
action,  it  is  necessary  to  use  a  strongly  con- 
centrated spectrum.  These  effects  explain 
the  red  colour  of  the  chloride  of  silver,  and 
of  the  sensitive  paper  formed  with  that 
compound,  in  the  red  rays,  which  has  been 
already  observed  by  MM.  Seebeck  and 
Herscbel. 

The  author  has  succeeded  in  preparing, 
by  means  of  free  chlorine,  and  also  by  using 
bichloride  of  copper,  a  sensitive  coating  of 
the  chloride  of  silver,  so  impressed  that  now 
only  certain  parts  of  the  spectrum  are  repre- 
sented with  their  colours,  but  besides,  white 
light  makes  a  white  impression. 

The  compound  formed  upon  the  surface 
of  the  silver,  by  the  action  of  chlorine,  is 
the  only  one  hitherto-  found  which  shows 
the  properties  here  mentioned.  Up  to  the 
present  time,  it  appears  necessary  to  keep 
the  coloured  prismatic  images  in  the  dark, 
and  the  author  has  not  found  the  means  of 
fixing  it  under  the  influence  of  light.  If 
the  fixation  conld  be  accomplished,  and  if 
the  sensitiveness  of  the  material  was  greater, 
we  could  not  only  draw,  bnt  also  paint  by 
light ;  nevertheless,  the  results  mentioned, 
show  that  the  solution  of  the  problem  is 
possible. 


QUaSTfOX  IN  DYNAMICS. 

Sir, — Some  of  your  distinguished  mathe- 
matical contributors  will  perhaps  be  good 
enough  to  answer  the  following : 

Can  there  be  any  motion  in  the  universe 
which  imparts  motion  without  losing  the 
motion  it  imparted  ? 

If  a  jet  of  water  impinge  into  the  cav!« 
ties  of  a  wheel  receding  from  the  jet  at  half 
its  velocity,  the  water  will  have  lost  all  its 
motion,  and  will  fall  with  no  other  motion 
than  that  due  to  its  gravity. 

What  motion  will  the  water  have  left 
when  the  jet  moves  a  wheel  by  reaction,  or 
more  properly  unbalanced  pressure,  at  half 
the  vdodty  of  the  issue  ? 

If  a  jet  of  unbalanced  pressure  issuing  at 
32  feet  per  second  into  the  atmosphere  pro* 
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pel  a  TMsel  in  the  opposite  direction  at  16 
feet  per  lecond,  (assmnlng  it  can  do  so,)  at 
what  distance  from  the  orDlee  must  a  trough 
he  placed  to  catch  the  water  toiihout  <m- 
inpffement  f  At  what  distance  also  most  the 
end  of  the  trough  be  to  prerent  the  water 
impinging  whtn  itfallt,  if  it  then  haTc  any 
motion  in  it  ?  The  projection  of  the  jet  is 
twice  the  square  root  of  the  altitude  due 
to  the  velocity  of  the  issue  multiplied  by  the 
height  of  the  orifice  above  the  horixontal 
plane.  Will  it,  then,  be  according  to  the 
altitude  due  to  the  whole,  or  differential 
Telocity  ? 

If  a  stone  be  thrown  from  a  railway  train 
at  32  feet  per  second,  the  train  going  at  16 
feet  per  second,  how  long  must  the  train  be 
for  the  thrower  to  catch  the  stone  ? 

A.  B. 

August  22,  1848. 

[We  insert  these  questions  out  of  regard 
to  an  old  and  (by  another  signature)  uni- 
tersally  esteemed  correspondent,  and  be- 
cause we  know  that  interests  of  considerable 
maguitude  are  dependent  on  the  practical 
solution;  we  hope  also  that  some  of  our 
mathematical  friends  will  not  disdain  to  be- 
stow a  little  of  their  atteation  upon  them  j 
but,  at  the  same  time,  we  must  beg  that  it 
may  not  be  inferred  from  our  insertion  of 
them,  that  we  are  either  blind  to  their  para- 
doxical character,  or  at  all  inclined  to  the 
conclusions  apparently  aimed  at  by  their 
proposer.— £o.  M.  M.] 


THE  GIANTS  OW  OTHKIt  DATS. 

In  a  recent  lecture,  Professor  Silliman, 
the  younger,  alluded  to  the  discovery  of  the 
skeleton  of  an  enormous  lizard,  measuring 
upwards  of  80  feet.  As  no  lining  specimen 
of  such  gigantic  magnitude  has  been  found, 
the  professor  argued  that  the  bpecies  of 
which  it  is  the  representative  must  have 
greatly  degenerated  ;  and  the  truth  of  this 
position  he  endeaToured  to  enforce  by  an  al- 
lusion to  the  well-known  existence  of  human 
giants  in  the  olden  times.  The  professor 
eited  the  following  instances: — **A  giant 
was  exhibited  at  Rouen,  in  1336,  which," 
the  professor  says,  ''measured over  18  feet. 
Gorapius  saw  a  girl  who  was  10  feet  high. 
The  body  of  Grostes  was  Hi  feet  high. 
The  giant  Galbara,  brought  from  Arabia  to 
Rome,  under  Claudius  Caesar,  was  near  10 
feet  high.  Fonnman,  who  lived  in  the  time 
of  Eugene  II.,  measured  11^  feet.  Scrog, 
in  his  voyage  to  the  Peak  of  Teneritfe,  found 
in  one  of  tbe  caverns  of  that  mountain,  the 
head  of  Gnnucfa,  which  had  80  teeth,  and 
it  is  supposed  that  his  body  was  not  less 
than  15  feet  long.  The  giant  Ferragus» 
glain  by  Orlando,  nephew  to  Charlemagne, 


was  18  feet  high,  tn  1814,  near  St.  Ger- 
main, was  found  the  tomb  of  the  giant  Iso- 
rent,  who  was  no  less  than  20  feet  high.  In 
1590,  near  Rouen,  was  found  a  skeleton 
whose  skull  held  a  bushel  of  com,  and  whooe 
body  must  have  been  18  feet  long.  Plato- 
rious  saw,  at  Lucerne,  the  human  bones  of 
a  sulject  19  feet  long.  The  giant  Baeart 
was  22i  feet  high;  his  thigh  bones  were 
found  in  1703,  near  the  banks  of  the  river 
Moderi.  In  1613,  near  a  castle  in  Dan- 
phigny,  a  tomb  was  found  30  feet  long,  20 
wide,  and  8  feet  high,  on  which  was  cut  on 
a  gray  stone,  the  words  '*  Kentolochus  Rez.' 
The  skeleton  was  found  entire,  25 1  feet 
long,  10  feet  across  the  shoulders,  and  5 
feet  deep  from  Uie  breast  bone  to  the  back. 
Near  Mazarino,  in  Sicily,  in  1516,  was 
found  the  skeleton  of  a  giant  30  feet  high. 
His  head  was  the  size  of  a  hogshead,  and 
each  of  his  teeth  weighed  5  ounces.  Near 
Palermo,  in  Sicily,  in  1548,  was  found  the 
skeleton  of  a  giant  30  feet  long,  and  in  1550, 
another  33  feet  high"  I !  I 

[We  are  rather  surprised  that  the  learned 
SUH-mMf  the  younger,  did  not  go  on  to 
mention  the  case  of  the  giant  of  oiants, 
recorded  in  the  Chronicles  of  the  Lost  Ata- 
lantis,  who  could  stand  with  one  foot  on 
Europe  and  the  other  on  America ;  between 
whose  legs  it  took  people  many  long  months 
to  travel ;  and  who  was  wont  to  wreath  his 
prodigious  temples  with  strings  of  rea/Warr,' 
plucked  by  his  giant  arms  from  their  native 
spheres.  The"  Chronicles  '*  we  allude  to  is 
rather  a  scarce  book ;  but  if  Professor  Silli- 
man will  give  us  a  sight  of  a  good  authority 
for  any  one  of  his  wonders,  we  will  show 
him  our  copy,  and  make  him  a  free  gift  of 
it  into  the  bargain. — Ed.  M.  M.] 


KOTES  AKD   NOTICES. 

Coating  of  Ships'  Bottomt.—Vorismciuth,  15th 
inst.  The  Rocket  steam  vessel,  of  Iron  construction, 
was  docked  this  morning,  to  have  her  bottom  ex- 
amined. She  was  coated  12  months  since,  on  on« 
side  of  the  bottom  with  the  then  newly-invented 
anti-corrosive  composition  of  uaphthalfed  pitch, 
and  on  the  other  with  that  preparation  and  red  ted, 
.  In  alternate  streaks,  zebra  fashion,  In  order  to  de- 
velop more  perceptibly  the  advantages  of  those 
alleged  preventives  of  the  growth  and  adhesion  of 
rubbish,  animalcules,  ftc,  to  the  bottoms  of  Iron- 
vessels.  Admiral  Prescott,  Mr.  Murray,  Mr.  Fln- 
cham,  and  numerous  other  ofOcen  of  eminence  in 
this  establishment,  made  a  survey  of  the  results  this 
afternoon,  which  was  pronounced  most  satisfactory 
as  regards  the  efficacy  of  Mr.  Hay's  valuable  anti- 
dote. The  iron,  coated  with  that  officer's  prepara- 
tion, was  free  ft'om  all  the  adhesive  substances  that 
usually  cling  to  iron  subject  to  tlie  action  of  salt 
water,  except  in  here  and  there  a  spot  which  had 
been  imperfectly  paid;  whereas,  the  red-led  streaks 
were  covered  with  weeds  and  grass  »ome  feet  long, 
muscles,  shrimps,  barnacles,  and  every  kind  of  im- 
pediment to  sailing,  independent  of  the  great  oxi- 
dation which  had  taken  place.  [Mr.  Hay  is  the 
chemical  assistant  to  the  master  shipwright  and 
lecturer  upon  scieotlflc  salijoftt  (•  tho  Jloyai  Karal 
College.] 
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ScU  ifaier  ani  Pruh^^Vfe  hare  Just  had  the  then  treated  by  the  tSm^  galnnie  pnceta,  at 

ptoMQie  of  drlokfOf  a  goUei  of  water  taken  from  patented  by  Mr.  Crosse.   The  invention,  for  emi- 

the  sea  at  Margate,  as  sparkling  and  aqueable  as  if  grant  ships  and  other  long  yoyages,  will  be  invaln- 

drawB  from tha beat  pomp  inXondon:  inde^,  it  able. — The  BmigraiU,    What  patent?    We  nerer 

was  impoasibte  to  toll  the  difference.    The  water  heard  of  it  before, 
had  iMon  prertoatly  diitflled  in  the  usual  way,  and 


WSBKLT  liUT  OV  MIW  SROLI8H   PATRim. 

Thomaa  Aiehardson,  of  Breweaftlenpon«7^e,  and  vegetable  substances,  and  also  stone,  ehaik,  and 

rtWMlst,  Jbr  imptovcmeta  in  the  eondenaation  of  plaster  ftom  decay.    August  21 ;  six  months. 

OMtalUc  ftunes,  and  in  the  maoufaeturo  of  white  Alexander  Angus  Crou,  of  the  gas  work,  Tottm- 

lead.    August  21 ;  six  months.  ham,  for  improvements  in  the  manufacture  of  gas 

WflHam    Toung,  of   Queeii-ttreet,   Cbespaide,  and  in  apparatus  to  be  used  in  transmitting  gas. 

IiM  naaufsetomr,  ftvr  tmprovomcnta  la  ciostaig  August  22  ,*  six  months. 

■pirit  and  othai  eanf  or  veasela.    Auguat  21 ;  six  ^^  ^^^  Pattison,  of  Waahlnfton-housa,  Gates- 

monflia.  head,  Durham,  ehemieal  manufiKnurer,  for  Improve- 

Isaae  Taylor,  of  Stanford  Rfvert,  Essex,  gentle-  mento  in  manufikcturing  a  certain  eompound  or 

1Mb,  fior  improre— nts  in  piepariiig  and  engraving  certain  compounds  of  lead,  and  the  application  of 

surfaces;   also  in   the  construction  of  cylinders  this,  and  certain  other  compounds  of  lead  to  various 

adapted  for  engraving,  and  also  in  machinery  for  useful  purposes.    August  22 ;  six  months, 

printing  and  ornamenting  surfaces.    August  21 ;  Alonzo  Buonaparte  Woodooek,  of  Manchester, 

alx  moDths  for  improvements  in  steam  engines,  and  in  appa- 

Rlchard  Shaw,  of  Oold'i-green,  West  Bromwich,  ratus  for  raising,  forcing  and  conveying  water  and 

Stafford,  railway-bar  finisher,  for  improvements  in  other  fluids.    August  22;  six  months. 

tke  manufacture  of  iron  Into  tyre  bars,  round  bars,  Alfred  Vincent  Newton,  of  Chancery4ane,  Mld- 

squave  bars,  and  flat  bars.  Tee  iron,  angle  iron,  and  dlesex,  mechanical  draughtsman,  for  certain  hn  • 

troo^  iron*    August  21 ;  six  months.  provements  in  dressing  or  cleaning  grain,  and  in 

John  Bethell,  of  Parliament-street,  Westminster,  separating  extraneous  matters  therefrom.    (Being 

ggnthiiiiBii,  Jbr  impravomanta  in  preacrving  animal  a  communication.)    August  22;  six  months. 


WI8KLT  LIST  09  DBSIGNS  FOR  ARTI0LB8  OV  UTILtTlT   mBGTSTBRRD. 
Date  of  No.  In 
Reglstra-  the  Ro- 

tloo.       gister.      Proprietors*  Names.  Addresses.  Subjects  of  Designs. 

Auff.  17      IMO     Abraham  Bettridge  k 

Co M Birmingham    Penholder. 

„  1541  Richard  Burrows  ^....  Ruddington,  Notts Regulating  apparatus,  or  stop- 
gauge,  for  farming  imple- 
ments. 

„      IMS     Lynch  and  Inglis -.  Manchester m.........  Pressure  gauge. 

18      IMS      William  Day    King  William-street Beer  tap. 

81      1M4      Robert  Weare Birkenhead Oalvanio  dlffnser. 

88      IMtf      Shaw  Thewlis  U  Peter 

Orlffith  ..................  Warrington Cheese  press. 

„      1546     Jamas  Campbell Beak  street,  Regent-street  ......  Champagneand aerated  water- 
fountain  tap. 
„      1547     Thomas  Spicer  DIsmora 

and  George  Dismore,  Clerkenwell-green « Waistband  centre. 

28      1548      WllHam  Armitage  ......  Louth ^ Safety  signal  light. 

84      1549     Samuel  Messenger Birmingham....... RaUway  signal  lamp. 


GUTTA  PERCHA  COBIPANVS  WORKS, 

WHARF  ROAD,  CITY  ROAD. 

Xofufofi,  \9i  Apriit  1848. 
ffHB  OUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  that  the  ateadUy  Increasing  demand 
-*>    for  tht  PATxa*  Gwra  PancMA  Dniviiio  Bands  Justifies  the  utmost  confidence  that  they  are  Ailly 

Their  dunblllty  and  strength— permanent  contractility  and  uniformity  of  substance— their  non-suscep- 
tlbDity  of  lujury  ftrora  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Waler— and  the  facility  with  which  the 
single  joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
pnrpoaes,  and  decidedly  economical. 

6o&osHxa,  Tusmo  of  all  sixes,  Bovexss,  CATflXTxns,  Stbthescofxs,  and  other  Surgical  Instrumentaj 
MotriDivoa  fox  Pxcruax  Fxames  and  other  decorative  purposes;  Whips,  Tbobos;  Taiiiixs,  Goi.»,  and 
CaxcKST  BAI.U,  &c.y  in  great  variety. 

Patent  Gkitta  Percha  Shoe  Soles. 

Tho  applicability  of  Gutta  Percha  Soles  for  Boots  snd  Shoes  having  been  extensirely  and  satltfttf  torfiy 
tasted,  we  ean  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
aeknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
aa  k>ng  aa  leather,  with  great  additional  personal  comfort;  and  they  remain  perftetly  impert/o«§  to  wet 
until  quite  worn  through. 
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ADYERTISBUEKTS. 


To  InTentora  and  Patentees. 

1IE8SR8.  ROBERTSON  ft  CO., 

PATSST  S0LXCIT0K8, 

(Of  Which. firm  Mr.  J.  C.  ROBERTSON.  th« 
Edito*  of  the  Mbchakio'  Maoaziiib  from  lU 
coTunencement  in  1823,  if  principal    partner,) 

The  procnratlon  of  Patents 

Por  England,  Scotland,  Ireland,  and  aU  Foreign 
Countriei,  and  the  transaction  generally  of  all  bu«i- 
ness  relating  to  Patbmtb. 

flpeelfteatlone  Drawn  or  ReTised. 

DIBCLATMiaS,  AND  MKMOaAKDUMS   OF 
ALTBRATION    PREPARED     AND    RNROLLBD. 

Oaveats  Entered  and  Oppoeltlona 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  snbmittedj  Ac.  *e. 

Messrs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OP  PATENTS  EXTANT, 

Commencing  a.d.  1617(15  James  I.)  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


TO  ARCHITECTS,  BUILDERS,  &c. 
Copper-wire  Cord* 

■D  8.  NEWALL  &  Co.»s  PATENT  IMPROVED 
•""  COPPER-WIRE  CORD  for  WINDOW  SASH 
LINES,  Hot-houses,  Lightning  Conductors,  Hang- 
ing pictures,  Clock-cord,  and  various  other  puipoMS 
for  which  hempen  rope  has  hitherto  been  naed.  Thia 
new  and  valuable  Patent  Ss  fast  superseding  the  xue 
of  the  hempen  cord,  and  is  strongly  recommended 
to  aU  iBuilders  and  other  parties  eonnected  with 
the  above.  The  Wire-cord  may  be  bad  wholeaale, 
and  specimens  seen  at  the  Offlco  of  the  Patentees, 
No.  163,  Penchurch-street,  W.  T.  ALLEN,  Agent, 
or  retail  of  G.  and  J.  DEANE,  46,  King  William- 
street,  and  E.  PARKS,  140,  Fleet-street;  also  of 
all  respectable  Ironmongers. 


To  Engineers  and  Boiler- 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM  -  BOILERS. 
Tubes  for  Steam,  Gas,  and  other  purposes;  — all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingham, 
and  Smethwiclt,  Staffordshire,  manoftctnre  BoUers 
and  Gas  Tubes,  under  an  exclusive  License  from 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boil  ers 
of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent;  — are  Stronger, 
Liffhter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  m 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON     WAREHOUSE— No.    08,    UPPER 

THAMES-STREET. 


Lately  published,  Third  Edition,  Price  78.  6d., 

Blicroscopic  IlltuitrationSy 

"UtriTH  descriptions  of  the  New  Microscopes,  and 
▼▼  ample  Instructions  for  Use.  By  Ah  drew 
Pritchard,  M.R.I. 

Also,  by  the  same,  Price  128., 
A  HISTORY   OF   INFUSORIA,  Living   and 
Fossil,  with  Descriptions  of  all  the  known  species 
of  Animalcules,   and   upwards   of  600  Engraved 

'Sote!— Part  I.  of  the  above  work,  entitled  "A 

GENERAL    HISTORY   OF    ANIMALCULES," 

with  the    Engravings,  may   be   had   separately. 

Price  5s.  „    ,    . 

London:  Whittaker  and  Co.,  Ave  Mana-lane. 
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DAY'S   IMPROVED  WIND  GUARDS. 

Fig.  1.  Kg..8. 


^^        Wig.  Ih 
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D4T'8  imfvotkd  vivd  ouarob* 
[Registered  nnder  the  Act  fbr  the  Protection  of  Articlei  of  Utility.      W.  Jeakes,  Great  ttnsMll-ttl«et, 

Bloomabuor,  Proprietor.] 

Figs,  d  and  6  ire  side  eleTstionSy  and 

S.  7  is  a  plan  in  section  on  the  line  ab 
a  third  design  for  a  guard.  Two  of 
the  sides,  AA,  are  oppMite  each  other 
and  their  combined  area  is  more  than 
double  that  of  the  chimnej  shaft  B, 
b  the  flat  top. 

Figs.  8  and  9  are  front  and  side  eleva- 
tions. Fig.  10  a  secUon  on  the  line  ch^ 
and  flg.  1 1  a  pUin  of  the  top.  A  is  the 
body ;  B  B  B  B,  the  sides :  the  ends, 
h  h  h  b^  are  bent  inwards  at  right 
angles  to  assist  in  forming  the  top.  The 
sides,  00,  are  shaped  as  shown  in  ilgs. 
9  and  10,  and  form  the  openings  for  Um 
wind-guard.  The  area  of  each  opening 
is  equal  to  that  of  the  chimney-shaf^ 
The  ends  of  the  sides,  O  C,  are  bent 
over  bhbh^  to  which  the j  are  fastened, 
and  so  complete  the  coyer. 


Fio.  1  is  a  representation  of  one  of 
these  improved  guards.  A  is  the  stem 
or  base ;  B,  the  body  which  is  formed  of 
pla^,  COO,  worked  into  a  spheroidal 
form,  having  spiral  openings  or  slots, 
D  uXk  P,  between  them.  These  open- 
in|i  ara  more  than  double  the  area  of  that 
of  Ao  otlimnev^shaft.  The  plates,  0  0. 
are  suhmuenilv  united  by  the  tie  pi^oas, 
c  c,  im4  ihe  solid  arown,  F. 

Fig.  9  is  a  (Vont  elevation,  fig.  3  a  tido 
elevatioiii  and  (g.  4  a  plan  on  th^  line 
a6  of  flf .  3  of  iMother  form  of  guard.  A 
is  the  atem  2  P,  0,  D,  £,  F,  G,  Ihe 
side  plates ;  iL  and  I,  openings,  the  com- 
bined urea  of  whi^h  is  more  than  double 
that  of  th^  chimney-shaft.  H  and  L  sre 
plates  fibced  at  an  angle,  to  give  an  up- 
ward direction  to  the  wind,  and  prevent  its 
blowing  down  the  chimney;  m  is  a  solid  top. 


ON  Tm  DIFPUSIOM  OP  SOUND— If  BANS  OV  INCaBASINO  THE   SOUND  OV  INSTBVVBNTB. 


Sir, — I  have  taken  the  liberty  of  ad- 
dressing to  you  the  following  remsrks, 
in  the  hope  that  they  may  draw  the  atten- 
tion of  some  of  your  readers  who  have 
the  leisure,  which  I  have  not,  to  do  jus- 
tice to  the  subject,  though  it  may  be  that 
the  Questions  I  raise  may  have  been 
already  decided. 

On  reading  the  report  of  Professor 
Faraday's  fifth  lecture  "  On  Chemical 
and  Electrical  Forces,"  at  the  Royal  In- 
stitution, I  was  put  in  mind  of  some  in- 
quiries which  I  bad  formerly  directed  to 
tne  phenomena  of  acoustic  telegraphing. 
The  report  recites  two  experiments,  illus- 
trating  facts  as  to  the  transmission  of 
sound,  which  are  familiar  to  most  of  your 
readers,  but  to  which  I  must  refer  as  the 
groundwork  of  my  remarks.  In  one  ex- 
periment, a  thin  strip  of  deal  was  sus- 
pended from  one  end  of  the  lecture-room 
to  the  other,  and  at  the  further  end  it 
bore  against  a  box.  A  tuning-fork,  when 
struck  and  applied  to  one  end  of  the 
strip  of  wood,  caused  the  box  at  the 
other  extremity  to  emit  a  loud  musical 
sound,  thouffh  the  tuning-fork  itself 
could  scarcely  be  heard.  In  the  other 
experiment,  a  rod  of  metal  passed 
through  the  floor  of  the  lecture- room, 
and  was  placed  in  connection  with  a 
pianoforte  in  a  room  beneath.  When 
the  instrument  was  played,  scarcely  any 


sound  was  heard,  until  a  guitar-oase  WM 
placed  on  the  rod,  and  then  the  notes 
were  distinct  and  loud,  as  if  proceeding 
from  the  guitar-case. 

Your  readers  will  notice  that  the  sound 
heard,  does  not  depend  on  the  power  of 
the  instrument,  or  on  the  sise  of  the  con- 
ducting-rod ;  for  until  the  latter  is  brought 
in  contact  with  some  vibratory  body  the 
sound  is  scarcely  audible.  This  is  fami- 
liar enoueh ;  but  looking  at  practical  re- 
sults, it  does  not  seem  to  me  thai  suffi- 
cient attention  is  paid  to  the  means  for 
diffusing  sound,  the  whole  power  of 
musical  mechanics  being  directed  to  the 
generation  rather  than  the  diffusion  of 
sound,  and  very  little  distinction  beiqg 
made  between  the  generation,  condne- 
tion,  and  diffusion  of  sound.  It  is  al 
once  taken  for  granted,  and  is  true  within 
eertain  limits,  that  the  effect  must  de- 
pend upon  the  power  originally  deve* 
loped  i  but  this  Is  the  same,  as  if  in  « 
steam-engine  it  were  taken  for  granted  that 
the  steam  generated  is  wholly  represented 
in  the  working  power,  and  as  if  the  one 
answered  to  the  other,  and  it  was  neoea* 
sary,  in  order  to  get  a  greater  workinig 
effect,  to  generate  more  steam,  l>efore 
full  work  had  been  got  out  of  the  weaker 
engine.  Musical  instrument-makers  have, 
however,  applied  themselves  to  make  in* 
struments  w  hich  are  more  powerful  gene- 


mjfwyi^  pjvpfQ  B^ifi* 
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^q^tfin  of  «ouii4  xaJli£f  th^  to  ge^  the 
greapwt  noBsibfe  diffi^ico  iof  itfuiod  fitow 

xecitd^  it  jfficfiagmilf  m^esi^  Uaelf  that 
the  9tmi  hmrd  i»  proportioi^sl  to  /be 
anrA^  .of  tjbie  box  £xpo»e49  which  X  call 
tfie  gpne^iio^  B«4  ^jtfU^^dexMt  ^  it9  re* 
Mtfjr^  id))Batixw  jgtivallties.  VheAer  anf 
CMcrimppta  l#ve  b^n^  mfde  b/  Mz. 
'VWHooe  «Dd^%p  fo  4eternij»e  jue 
]^w»  yJUdb  r^^gwte  ihe  «gif«Brficjl  ^ 
t^0i^£;eQ(BriitQi9  J  aw  Q^QAvane, 
^zg^imenjbi  Ivure  bees  made  as  to  . 
weaadjvateri^Jaj^M'Aoiiduetocsu  tlither- 
jtp  tfa^  JuKTestigstioygis  of  xo^H^fim^timm 
tu^ve  Iween  dJAeded  Mther  lo  the  lams 
vhicJi  re^jgdate  the  jjprff^of^s  pf  tbe  air, 
than  the  f^oint  vji^icb  I  iu>w  «»i^st,  ^ 
the  la^a  ^c^gvlatiipg  $h»  Mimf>n  pf 
■ovnd  aa  likUsxcX  from  ^^gi^eratioja. 

F/^tlc9)]y,  80  I  bay.e  aau),  Ut;^e  or  no 
4rtteQjU«9  ia  pai4  0  the  /iisjaact  laws 
myfimog  jSmmm  jof  aound^  Jo  a  m- 
m,  (of  \na$wce,  ^e  a^ ea  Qf  diffuaioo^  or 
Ihe  box  of  Ihe  vistnimeja^,  i»  limited  In 
me,  jhoqdi  In  j]»e  larger  bi^s  the  grefAer 
fjiea  jOif  aiffusioDf  and  not  the  U^^er 
strln^^  give  focth  a  lewder  sound.  The 
motive^  of  conyemence  suggest  the  re^- 
aon  iu  this  case.  Ip  » tr«xDpet»  or  bom, 
^  dSffiisive  area  is  ouly  on  the  mouth 
pf  the  instrument,  and  the  other  parts 
are  devoted  to  generation  and  transmis- 
fdon.  In  9  piano,  although  the  toatnf- 
inent  may  seem  )oud^  and  the  poweir  is 
supposed  to  be  ip  the  strings,  the  diffi^- 
aion  depends  mainlj  on  the  sounding- 
board,  of  which  the  area  exposed  is 
small,  the  form  not  even  being  so  well 
adapted  as  that  of  the  violin  to  give  the 
^[reatest  area  of  diffusion.  With  all  Ae 
mechanical  appliances  of  the  organ^  the 
effect  producecTis  relatival v  smaB.  The 
^arp  IB  an  instrument  much  restricted  in 
its  effective  sonorous  productions. 

The  necessity  of  uniting  the  genep- 
fhB  and  diifusive  properties  in  one  in- 
strument, under  ihe  present  system, 
«ovems  tiie  forms  and  powers  of  the 
-instrument,  and,  consequently,  the  ex- 
^^ent  of  sound  effectiveiy  heard.  The 
▼io4in  must  be  of  the  sixc  not  to  produce 
the  loudest  sounds,  but  to  be  conveniently 
handled ;  other  instruments  subserve  the 
same  law  of  convenience.  If  we  sepa- 
rate the  processes  of  generation  and 
dfflTusion,  experiment,  it  seetns  to  me, 
holds  out  to  us  the  means  of  getting  a 
^greater  dFeetiTe  sound.    I  say  effective 


sound,  to  express  not  tl^e  quantity  oi 
soond  geperated^  bul  that  which  is  ma^e 
aeosible  to  the  ear.  This  separation, 
carried  out  under  /lertajn  conditions, 
holds  out  tiie  means  of  increasing  or- 
chestral and  other  effects  sq^  to  produce 
results,  whicb  Eo^y  be  r^arded  «^  truly 
wonderfi^. 

Xj9  eonsideripg  fhe  questjos  of  sound, 
U  has  been  mope  u^uu  .tp  IooIl  ^  the 
par4gl  effect,  repultSng  fron?  the  $recit 
emanation  of  sound  from  the  instrument 
or  speaker,  whereas  if  we  have  a  diffuser 
of  suitable  form,  we  may  diffuse  sound 
in  every  diicction.  Adoptixi^  Professor 
Faraday's  aeoopd  experiment,  the  guitar- 
box,  if  placed  in  the  middle  lof  the  room, 
would  diffuse  sound  in  every  direction, 
while  a  mnsical  instrumei^  acts  only 
partially.  Professor  Farada|r  alludes  to 
some  points  which  illustrate  the  identity  of 
the  laws  gof  enisg  electrief^  and  sound, 
and  others  have  shown  the  identity  of 
other  laws  governing  liglit  and  sound ; 
but  sound  Mkfswise  seems  $p  have  the 
property  of  duids,  of  ac^jjoig  equally  in 
every  direetiop,  and  by  propier  attention 
to  this  pnaperty,  we  mav  produce  as 
great  an  aeoipstio  effect  with  musical  in- 
struments, as  we  do  mecl^ically  with 
Bramah*s  prefs. 

One  result,  which  is  the  ^consequence 
of  separating  the  prqcesffis  0i  the  gene- 
ration and  division  of  sound,  is  a  greater 
economy  eg  the  generative  JM>wer.  Thus 
we  may  neadily  assume  fpat  a  smiJl 
organ  plac^  In  a  separate  cl^unber,  and 
connected  bf  a  conductor,  «#h  a  diffuses 
placed  in  a  ahurch,  shall  give  forth  a 
louder  sound  than  even  #  larger  organ 
in  which  the  means  of  diffpgion  are  neff- 
lected.  To  do  this,  is  to  plane  within  the 
resources  off  a  greater  Asmber,  effects 
which  can  noar  be  commanded  only  by 
the  wealth  of  a  few. 

If  these  jre^aariu  meet  ynd^*  approval, 
I  proooee  to  communicate  some  further 
considerations  in  reference  lo  other  prac- 
tical branches  of  the  subject. 

I  am,  Sir,  yews,  4e., 

Htdb  Ci^ammu 

^  BatinghAll-ttreet,  August  24,  1848. 

IBCPSOYBD  DITTNO  BBLL. 

Sir, — As  the  bold  experiment  of  buJUd- 
^g  nearly  perpendicular  sea  walls  is  in 
actual  progress  of  execution,  and  aa 
every  lover  of  his  country  must  be  ansqi- 
ous  for  its  successful  accomplishment, 
.— even  those  whose  opinions  are  adveise 
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to  it,— it  behoves  persons  who  have  (to 
the  best  of  their  knowledge)  original 
notions  of  schemes  or  inventions,  which 
ma^  possibly  facilitate  the  great  under- 
taking, to  lay  them  before  &e  public. 

As  the  diving-bell  will  be  in  great 
requisition  during  the  work  in  question, 
I  conceive  that  any  important  improve- 
ment in  that  necessary  machine  would 
greatly  facUiUte  it.  I  therefore  here 
submit  my  notion  of  an  improved  diving- 
bell. 


Perfect  as  the  present  one  may  appear 
to  be,  it  seems  to  me  that  much  loss  of 
time  and  inconvenience  are  occasioned, 
by  the  machine  having  to  be  hoisted  out 
of  the  water  and  lowered  everv  time  the 
man  has  to  be  relieved.  To  obviate  that 
necessity  is  the  basis  of  my  improvement, 
which  I  effect  by  fixing  an  iron  tube  to 
the  upper  part  of  the  bell,  of  sufficient 
internal  diameter  to  allow  of  a  man 
getting  up  or  down  in  it,  and  of  the 
required  length  for  whatever  denth  of 
water  it  may  be  intended  to  be  worked  in. 
In  this  tube  are  two  air-tight  valves  or 
trap-doors,  the  openings  of  which  are 
large  enough  to  admit  of  a  man  passing 
through  them.  Thus,  in  the  annexed  en- 
graving,  B  is  the  bell ;  T,  the  exit  tube ; 
y  1,  the  first  valve  or  trap- door,  opening 
downwards;  YS,  the  second  or  upper 
valve,  also  opening  downwards;  LL, 
the  ladder  or  steps  for  climbing  up  or 
down  the  tube.  Now,  supposing  the 
bell  to  be  at  work,  with  the  upper  valve 
closed  and  the  lower  one  open,  and  that 
a  man  at  work  in  it,  wants  to  make  his 
exit  to  be  relieved,  he  climbs  up  the 
tube,  and  having  passed  through  the  first 
opening,  he  carefully  closes  the  valve, 
using  any  convenient  purchase  to  make 
it  perfectly  air-tight.  That  done,  he 
again  ascends  the  tube  until  he  reaches 
the  upper  valve;  but  this  he  cannot 
open  until  he  turns  the  cock,  C,  to  let 
out  the  condensed  air,  whose  density  will 
be  in  proportion  to  the  denth  of  the  bell's 
immersion.  Any  personal  inconvenience 
from  the  sudden  changing  of  the  air's 
density,  is  prevented  by  his  having  the 
power  of  liberating  the  condensed  air  as 
gradually  as  he  chooses ;  the  valve  would 
hW  by  iu  own  weight  a  little  before  the 
internal  air  was  in  equilibrium  with  the 
external.  Through  the  opening  b  v  which 
he  would  make  his  exit  (if  to  be  relieved), 
the  other  man  would  enter,  and,  after 
first  closing  carefully  air-tight  the  upper 
valve,  he  would  turn  a  small  cock,  C  2, 
contrived  to  admit  the  condensed  air  by 
a  pipe  leading  into  the  bell,  as  gradually 
as  he  chose.  Before  the  air  in  the  tube 
was  in  equilibrium  with  that  in  die  bell, 
he  would,  by  unfastening  the  lower  valve, 
which  would  fall  by  its  own  weight  when 
relieved  from  the  air's  pressure,  be  ena- 
bled to  enter  the  bell.  And  so,  in  tJ^s 
manner,  the  workmen  might  be  relieved 
as  often  as  could  be  desired. 

Although  not  a  diver  myself,  I  can 
well  fancy  the  confidence  one  would  feel. 
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to  know  tfiat  he  had  the  means  of  exit 
oat  of  his  eonfinement  at  pleasure ;  and 
those  who  superintend  diving-bells  can 
best  appreciate  the  labour  and  time 
which  would  be  saved  b^  doinff  away 
with  the  necessity  of  hoisting  &e\  beu 
oat  of  the  water  (especially  in  a  heavy 
sea)  every  time  the  men  have  to  be 
xeHeved* 

The  increased  weight  caused  by  the 
length  of  the  tube  when  required  to  be 
woned  in  deep  water,  say  42  feet,  may 
be  nrged  as  an  objection ;  but  this  may 
be  remedied  by  making  a  great  part  of 
the  tube  of  wrought  or  sheet  iron,  se- 
eorely  riveted  to  the  cast  iron  tube. 
The  tube  might  be  made  (if  desirable)  to 
weigh,  with  the  bell,  not  heavier  in  water 
than  the  present  one,  and  the  upper  part, 
being  the  most  buovant,  would  have  a 
tendency  to  make  it  keep  in  a  perpendi- 
euhur  direction.  Should  the  stroke  of  a 
sea  or  wave,  acting  upon  the  tube,  incon- 
veniently shake  me  machine,  nothing 
would  he  easier,  with  such  a  length  of 
tube,  and  part  of  it  above  water,  than  to 
■ecure  the  machine  steadily  in  a  perpen- 
dicolar  direction. 

It  appears  to  my  mind,  that  a  diving- 
bell  of  this  description  might  be  made  on 
a  mneh  Isrger  scale  than  the  present  one, 
and  the  work  greatly  fkcilitated  by  the 
emplovmont  of  more  divers.  I  think, 
also,  that  gas  might  be  led  down  by  a 
pipe  from  the  upper  part  of  the  tube 
into  the  bell,  so  as  to  illuminate  it  suffi- 
ciently for  the  men  to  work  by  night  as 
well  as  by  day. 

The  sun  will  be,  ere  long,  to  the  sonth 
of  the  line,  and  much  calm  and  beautiful 
weaUier  will  happen  during  darkness  be- 
fore the  sun  recrosses  it,  for  carrying  on 
without  loss  of  time  the  important  work. 
Supposing  the  bell  to  be  in  use  for  lay- 
ing the  foundation,  it  may  not  be  required 
to  be  moved  at  all  for  some  time,  and 
therefore  would  need  much  less  night 
attendance  than  the  other,  whilst  the 
sabmarine  work  would  be  in  continual 
progress.  The  air  might  be  pumped  into 
ttie  openinff  of  the  tube  at  a,  and  let  down 
into  the  b^  by  the  pipe,  P,  and  the  long 
flexible  air^tube  discontinued. 

I  have  not  made  an  external  drawing 
of  the  machine,  because  I  do  not  attempt 
to  describe  how  it  is  to  be  manufactured, 
and  merely  send  a  section  to  show  the 
prweipie  of  it,  knowing  well  that  should 
It  be  deemed  worthy  of  adoption,  first* 


rate  engineering  capacity  will  not  be 
wanting,  to  carry  out  the  idea  in  the  most 
masterly  style  $  so  on  this  head  I  should 
have  no  misgivings. 

There  would  be  no  fear  of  the  valves 
not  being  air-tight,  when  one  atmosphere 
would  produce  a  pressure  on  either,  of 
8,640  lbs,,  supposing  the  openings  to  be 
two  feet  square  in  diameter.  These 
valves  must,  of  course,  be  made  suffi- 
ciently strong  for  whatever  pressure  they 
miffht  be  exposed  to. 

I  may  observe  that  the  lower  valve 
might  be  placed  at  any  convenient  situa- 
tion ;  if  low  down,  two  men  might  make 
their  exit,  by  shutting  and  opening  the 
valves  only  once  insteiui  of  twice ;  but  the 
more  the  valves  were  placed  asunder, 
the  more  condensed  air  would  be  wasted 
every  time  the  valves  were  opened  and 
shut;  however,  that  would  bie  of  litde 
consequence,  considering  the  ampb  sup- 
ply of  air. 

For  convenience,  there  might  be  two 
or  three  sets  made,  to  suit  different  depths 
of  water.  The  one  intended  for  seven 
fathoms  would  require  a  tube  about  fifty 
feet  long,  as  eight  feet  of  it  should  he 
above  water,  so  as  not  to  allow  any  water 
to  enter  the  upper  opening.  With  such 
a  length  of  tube  there  would  be  ample 
room  for  seven  men  to  stand,  one  above 
the  other,  between  the  two  trap-doors, 
so  as  to  admit  tiiat  number  to  be  re- 
lieved, if  required,  in  only  one  operation 
of  opening  and  shutting  the  valves; 
although,  as  I  before  observed,  shoold 
any  inconvenience  be  felt  from  the  loss 
of  so  much  condensed  air  as  would  be 
contamed  in  the  tube  between  the  two 
valves,  it  is  quite  optional  the  placing 
them  at  any  distance  from  each  other — 
not  being  less  always  than  the  height  of 
one  man.  The  sectional  drawing  is  on  a 
quarter-of-an-ineh  scale,  which  shows 
tne  internal  dimensions  of  the  bell  to  be 
eight  feet  at  bottom  ;  that  seems  an 
enormous  siae  for  what  is  now  called  a 
diving-bell ;  but  I  really  see  no  occasion 
whatever  for  its  bemg  made  of  cast  iron, 
as  it  requires  no  strength  as  regards 
internal  and  external  pressure,  which  are 
equalised.    In  fact,  the  only  use  of  its 

r&t  weight  IB  to  sink  it,  which  might 
more  convenientiy  managed  by  con- 
trivances to  load  it  securely  with  lead- 
pig-ballast  properly  fixed.  Thus  we 
should  have  a  spacious  diving  machine — 
for  I  would  no  longer  call  it  a  bell — ca- 
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pacious  endtigh  to  emtiUff  0eYenl  work- 
Baen,  with  plenty  of  €tbow-to<Stn,  i^hich 
should  tiot  be,  wKen  unloaded  and  hoisted 
out  of  the  water,  inconveniently  heavy 
for  transportation. 

I  can  conceive  such  a  suhmitfine  cham- 
ber, with  plenty  of  thfek  rias*  io  give  h 
atnple  light  hf  day  and  Mltiant  aa  to 
light  it  bt  nr^ht,  one  in  which  divers 
wotild  delight  to  w6Tt  hi,  ttid  one  which 


Wflfnld  greatly  facilitate  (he  cttrtJ>ferfot» 
€^  that  great  nsttottat  unctertakivg— the 
Dover  Refnge  Harbottr.  1  shall  eotf- 
cinde,  with  the  hope  that  U  will  befoontf 
worthy  of  caosideration  by  the  eminent 
men  who  are  carrying  it  oxit, 
I  am.  Sir,  yours,  &c., 

M.  9.  SfltTLD^AM, 

Ck)mmander  K.  tL 


[Registered  nndei  the  Act  for  the  Protection  of  Aitiolet  of  Utility.    John  Joeeph  Huwey,  ef  Hertferdr 
straet,  Fitaioy-squaie,  Carpenter  and  Wholetale  Kltehen  Screen  Konufactoret,  Pnq^iietoc] 


Fig.  1  it  »  frottt  elevadcm  of  tbfa 
sereeti ;  ftg.  2  is  a  crom  teettoo  dn  the 
line  06  af  fig.  1 1  and  ftg.  3,  a  perspeotivo 
view.  A  hi  tlie  baek^  to  which  Uie  two 
flat  aftdo  pieoea,  BB,  and  a  flat  top  pieee^ 
C,  are  attached.  The  other  portions  D  D 
of  the  ndes^and  £of  the  top,  are  hmged 
to  t)ie  fixed  pfteeea^  BB  and  C.  FP^  are 
ahdvea*  whieb  are  hinged  to  the  baek^ 
A.  When  the  attiele  ia  not  in  use,  the 
ahdvca^  FF',  tei  be  folded  op  toto  the 


poaitioD  repreeeoted  by  the  dottad  Ubsb  hi 
fig.  2.  The  ttdea,  liD,  together  witk 
the  feet,  OG,  whtek  are  sttK^ed  io 
theoi,  any  then  be  folded  m  over  the 
ahelvea,  when  the  top,  fi,  will  faU  dowa 
over  theee  other  parts.  In  fkh  Aided 
state  the  apparatot  oeeepico  vefy  lit^ 
space.  And  in  this  consists  the  greek  $A* 
vaatage  which  it  poeecaars  over  ordioili^y 
meat  strcetM*  H  ia  the  door,  and  1 1  tii# 
haadke. 


oAfTAfW  CAa^wwae'a  avAvm  vsopiLLma. 


The  seHea  of  pa«t  experihients,  and 
those  which  are  in  dtify  progress,  in  the 
application  of  screw  steam  machinery 
to  vesseli  df  war,  haVc  fblly  evolved  the 
merits  of  this  novel  power  of  propaMon, 
avd  established  ita  Miperiority  over  pad- 
dle wheehr.  ^hat  haa  thus  been  at- 
teiitpeed  step  by  atep,  haa  eflcHed  hifor- 
matioti  fornlifi^  data  fbr  Working  <m 
an6ther  ftineiple  of  moffon,  whieh,when 
perfected  in  Ita  application  on  a  large 
scale  will,  We  believe,  lead  to  reanlta  of 
a  yet  tttore  sittofhctory  and  important 
chatMier. 

The  BtartHnf  H^nM  \m  mn^  the 


fbllowing  annonneement,  lat  Jtily,  Id48 : 
— *'  The  Amfhion  ia  the  ship  thitt  has  fatid 
the  fbmidathm  fbr  that  ttighty  soccean 
which  ia  shadowed  fbrth  In  the  Working 
at  the  Encounter  sloop,  the  aecdnd  htrgt? 
ship  which  haa  been  tried  with  advanta^ 
and  cfedit. 

"  In  our  formed  ncrticea  of  the  Bk* 
counter  we  have  atated,  that  she  Wae 
designed  by  Mr.  FiDcham,  of  Ports- 
mcHfth  dockyard.  She  is  8^95  tons,  Mnd 
has  engitlea  (n  800  horae  power,  by 
Messrs.  Pienri  and  Co.,  and  yeaterday  #<» 
spoke  of  the  compactness  of  the  itMK 
cfahiery  ttkd  the  rate  <if  her  apaed  (to  Ike 
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pMgi  16  Porttniolitb  fmn  Wodwieb. 
TUte  T^flsel  iiltid^ed  a  wonderful  instance 
of  what  haa  been  aceompliflhed,  in  tbi^ 
improtenent  of  botb  yettel  and  engines. 
Bhe  was  tried  several  timea  on  the  riter, 
with  the  most  gratifying  results.  Ofl 
tbe  last  trial  in  the  Hter,  immersed  with 
Weights  equal  to  her  stores  and  arma« 
mem,  she  attained  atl  aterage  speed  of 
11  kndtSi  (he  engines  baying  etlindeM 
60  inehes  diameter,  with  a  stroke  of  d 
fern  9  inchMi  making  78  retoldtiotts, 
With  a  8cre#  12  feet  6  toebes  diameter, 
add  16  fbet  pitch  t  and  this  speed  with 
another  and  better  adapted  screw,  she 
1ms  inaintaltted  Within  half  a  knot  on  a 
■ea  paasage;  tbe  ship  too,  having  eom- 
pttratltely  for  a  steamer  a  blnff  bow,  as 
k  neaessarjr  for  men-of-war  to  possess. 

"  A  third  large  ship  is  now  about  to 
come  into  the  field  of  experiment,  and 
titis  Teisel  Is  the  frigate  Dauntless.  She 
iraa  built  by  tbe  same  naval  arehiteet 
(Pi]lcham)|  but  that  extreme  portion 
of  bet  stem  in  whieb  the  propeller  is 
plaaed.  Instead  t^  being  flnelv  shaped 
away  as  that  of  the  Bncomtter,  to  square, 
and  thus  in  her  ease  it  is  proted  beyond 
miestion  that  with  a  square  truck,  al- 
tnough  with  lines  generally  good  and 
well  adapted  for  a  serew- steamer,  she 
cannot  attain  that  spaed  which  the  JBn^ 
ooim/0f  with  a  inerrun  has  acquired; 
fbr  although  tbe  Dauntless  has  engines 
of  a&O  borsa  power  to  1,496  tons,  or 
1  to  2-68,  the  mghest  mean  rate  of  speed 
on  trial  was  not  beyond  7|  knots.'* 

Hera  then  we  have  an  example  on  a 
large  aeale**showing  that  the  propeller, 
when  it  k  working  hi  the  broken  water, 
aa  it  always  must  no  in  the  dead-wood 
poaltion,  will  net  produce  so  satisfactory 
a  nsttlt  I  bttt  immediately  it  is  removed 
into  the  more  solid  stream  tbe  speed  of 
the  ship  Inereaaes,  which  applies  partl- 
ealarly  to  tbe  model  about  to  be  de« 
aetibed^  with  the  "  quarter  propellers.** 

Tbe  fdUowinff  letter  appmu^d  in  the 
M^fmUng  HsrM,  1st  July,  1848 : 

**Sk, — An  allusion  having  been  made 
itt  yosr  eolonuia  yesterday,  under  tbe 
bead  of  '  War  Steamers/  to  my  expe- 
riittema  on  the  lake  in  tbe  Regent's  Park 
with  a  tariety  of  ptiipellers  on  the  screw 
prhidple,  I  beg  to  observe  that  they 
mtt  corteatly  stttod  namely  *  Speed  of 
aaodel^  with  a  propeller  placed  in  the 
dead  wood,  aa  it  is  applied  to  her  Ma* 
jeaty's  steam-yacht  Fawy— 40  feet  in  21 


seconds  {  speed  With  tWo  propellers,  one 
under  each  quarter,  With  a  single  vane  on 
each  propeller  instead  of  two— 40  feet  in 
13  seconds.' 

'*  Tbe  plan  has  since  been  submitted 
to  the  Admiralty,  and  at  present  I  am 
corresponding  adtb  their  lordships  re- 
specting it;  afterwards  it  is  nay  Intention 
to  place  the  model  in  the  Polytechnie 
Instltutiott,  that  anv  person  who  takes  atl 
interest  in  subb  things  may  bare  ah 
opportunity  of  aeelng  the  experimenti 
tried. 

"  The  liovelty  of  the  plan  consists  in 
ilsing  two  profilers,  one  under  each 
quarter.  With  a  junction  to  the  shall 
outside,  where  the  universal  Joint  was 
applied  to  the  pinnace  of  the  Geyser, 

'*  The  propellers  can  be  detached  at* 
together,  and  carried  on  tbe  quarters^ 
leaving  Uie  vessel  with  very  little  impe« 
diment  to  her  sailing,  and  without  cutting 
away  the  dead-wood. 

'*  From  the  shafts  passing  outside  the 
Atime  of  the  vessel  there  is  more  rootfl 
left  for  the  stowage  of  the  after  hold 
than  with  the  dead-wood  propeller. 

*'  From  the  power  befttg  transmitted 
equally  en  botb  sides  of  the  vessel  there 
is  less  vibration. 

«*  From  there  being  two  propellers, 
one  can  be  used  if  the  other  gets  damaged. 

"  From  the  propellers  being  nearer 
tewards  the  centre  of  the  vessel  they  trt 
more  effective  in  a  heavy  sea  when  she 
is  pitching. 

"  From  the  simple  afraagement  of 
detatching  and  rtistng  the  propellers  out 
of  the  water  they  are  very  bandy  for 
sailing  ships  as  an  auxiliary  to  the  sails. 

"  Yf\x\k  these  observations  I  must  leave 
the  subject  till  tbe  model  is  placed  in  the 
Polytechnic  Institution. 

"  I  am,  Sir,  your  obedient  Servant, 
"  S.  J.  CAnt»aNTfiit|  Captain,  R.  N; 
-   "LMunlngton,  80UiJ«M," 

The  position  selected  for  the  propelletn 
as  they  appear  in  this  model,  is  taken 
from  toac  type  offered  by  the  unerring 
hand  of  Nature,  since  we  see  the  powef 
ef  propulsion,  thei«  appHed,  In  the 
aquatic  tribe  of  birds  of  the  auk  speeiea* 
Their  boat*like  Ibrm  of  body,  mere  rtt« 
dimenul  wings,  short  and  remote  legsi 
scale-like  plumage,  all  alike  concurring 
to  fit  them  for  dwelling  only  on  tbe  ooean. 
Tbeir  velocity  of  movement  on  the  sur- 
fiu;e  of  the  Waten  is  well  known,^  and 
hitherto  notfahig  has  mrpaaied  it. 
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Length  of  model,  from  figure-head 
to  tamul,  4  feet  8^  inches;  draught 
of  water  aft  3^  inches ;  ditto  forward 
3  inches.  Weight,  with  machinery  on 
board,  23  lbs. 

Diameter  of  propeller  2  inches. 

Scale  S-8  inch  to  a  foot. 

Three  shafts  are  placed,  horizontal 
and  parallel  with  each  other,  and  con- 
nected with  the  machinery  leading  to 
the  motiye  power,  so  that  a  single  pro- 
peller in  the  dead-wood,  or  the  ''  quar^ 
let  propellent*  may  be  worked  either 
separately  or  together.  A  novel  plan  of 
raising  tne  propellers  out  of  the  water, 
and  a  new  adjustment  of  the  stem  bear- 
ing, are  practically  shown. 

T.S.— The  Times,  of  the  Ist  and  3rd 
September,  1838,  contained  a  description 
of  the  propeller  with  two  vanes,  as  it  was 
originally  exhibited  by  Mr.  Taylor,  one 
in  me  stem  position  as  in  the  JEncouaUr, 
the  others  in  the  quarters  as  in  the 
pinnaces  of  the  Geyser,  before  they 
nad  received  motion  from  steam  power. 
The  Mechanics'  Magazine  contains  also 
their  faithful  history  long  before  steam 
gave  them  motion. 

[The  model  referred  to  is  exhibited  by 
Mr.  J.  J.  O.  Taylor,  at  the  Polytechnic 
Institution,  with  other  models,  on  Mon- 
days and  Fridays,  and  is  well  deserving 
of  the  attention  of  all  interested  in  the 
advancement  of  steam  navigation. — £d. 
M.M.] 

iiiss  wallacb'b  patent  imfkoyxhskts 

IK  THB  DBCOBATXVB   AKT8. 

[Patent  dated  Feb.  28th,  I84S.     Spedflcatlon  en- 
roUed  Aug.  28th,  1848.] 

We  question  much,  whether  the  Chan- 
cery Rolls  ever  before  presented  so  grace- 
ful a  combination  of  the  useful  and  orna- 
mental, or  were  ever  before  made  the 
medium  of  so  great  a  movement  in  the 
constructive  and  decorative  arts,  as  on  the 
present  occasion.  How  to  enable  our  ar- 
chitects and  artists  to  straggle  successfully, 
against  the  tarnishing  and  corroding  in- 
fluences of  a  humid  and  smoke-corrapted 
atmosphere — how  to  furnish  them  with 
materials  to  work  with,  as  enduring  in 
texture  as  any,  and  more  enduring  in 
colour  than  all — ^how  to  give  them  an 
equivalent,  and  more  than  an  equivalent, 
for  Italian  skies  and  Italian  quarries- 
how  to  keep  the  purest  white  for  ever 
pure,  to  preserve  unsullied  (if  not  "to 
gild")  "refined  gold",   to  shield  with 


an  invisible  shield  (if  not  '<  to  ndnt") 
"the  lily"— how  to  banish  brick  (red 
svmbol  of  democratic  vulgarity  I)  from 
tne  face  of  our  architecture — ^how  to 
make  our  palaces  and  houses  (withoat 
costing  more  than  they  do  at  present) 
rival  in  external  beauty  of  materials  the 
finest  marble  stractures  of  Athens  and 
Borne— such  are  a  few,  of  the  many  diffi- 
cult problems  in  art,  which  Miss  Wallace 
has  undertaken  to  solve,  and  which  she 
has  solved,  by  means  at  once  so  simple 
and  efficient^  as  quite  to  preclude  any 
doubt  of  their  rapid  and  nmversal  adop- 
tion. 

The  chief  instruments  which  Mist 
Wallace  employs  in  her  improvements, 
are  glass  and  piaster  of  Paris;  her  sub- 
ordinate agents,  painting,  enamelling, 
engraving,  sculpture — every  art,  in  short, 
that  can  contribute  in  any  way  to  visible 
beauty.  Our  fair  patentee  proceeds  on 
this  general  utilitarian  principle,  that  if 
vou  can,  by  any  arrangement  or  com* 
oination  of  materials,  produce  on  the  eye 
aU  the  effect  of  any  natural  substance,  as 
marble,  alabaster,  porphyry,  &c.,  it  is  a 
matter  of  perfect  indifferenoe  to  the  ob- 
server that  the  means  employed  are  arti- 
ficial. You  see  in  this  laay's  studio  tab- 
lets and  slabs  which  you  cannot,  by 
looking  at,  distinguish  from  the  ikirest 
specimen  of  Carnura  marble,  and  feel 
only  much  inclined  to  think  superior  to 
any  pu  ever  saw  before.  You  learn,  on 
inquiry,  that  the^  consist  but  of  glass 
and  plaster  of  Pans  higenionsly  put  toge- 
ther ;  but  why  should  that  dreumstanoe 
lessen  your  pleasure  and  satisfiiedQii  ? 
You  would  not  object  to  a  gUded  pillar, 
that  it  is  only  gilt  and  not  solid  «>ld : 
why,  then,  should  you  olject  to  4  facia, 
white  as  the  driven  snow,  that  it  is  only 
glazed  plaster  of  Paris,  and  not  real 
Carrara  ?  You  may  urge  that  one  does 
not  expect  to  meet  with  pillars  of  solid 
gold.  True ;  but  to  make  matters  equal 
in  this  respect,  the  public  mind  has  Dut 
to  be  accustomed  to  expect,  in  future, 
never  to  meet  with  a  piece  of  real 
Carrara  (newly  imported)  on  this  side  Uie 
Channel.  The  transition  to  such  a  state 
of  feeling  ought  to  be  all  the  easier,  that 
the  imitation  Carrara  ofi^ers  advantages 
which  the  real  does  not;  the  one  will 
preserve  all  its  original  purity  and  fresh- 
ness of  colour,  long  after  the  other  has 
sunk  irredeemably  into  the 
yellow.** 
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In  the  case  of  gold,  Miss  Wallace  does 
sot  so  mach  imitate,  as  protect  the  actual 
thing  itself.  The  use  of  gilding,  both 
for  internal  and  external  decoration,  has 
long  been  uniyersal;  but  if  gilding  is 
left  exposed  to  the  atmosphere  (especially 
such  an  atmosphere  as  prevails  m  most 
of  our  coal  and  gas-buminf  cities  and 
towns)  it  soon  becomes  tarnished  and  ob« 
seared;  and  hence  the  necessity  for 
lenewlnff  out-of-doors  gilding  once  a 
year  at  teast,  and  the  muffling  practice 
within  doors,  so  destructive  of  all  har- 
mony and  b«uitv.  Now,  what  Miss  Wal- 
lace does  is  to  mclose  the  gilding  from 
the  atmosphere — to  give  it  a  transparent 
coveiing — ^by  which  its  lustre  may  not 
only  be  preserved  for  (almost)  any 
length  of  time  undimmed,  but  rendered 
more  effulgent  than  ever.  The  dull  pro- 
jecting letter  of  wood  or  brass,  gilt  on 
the  ontsidci  she  would  supp]^nt  by  a 
erystaUne  letter  i^ith  the  gilaing  inside ; 
the'wooden-gilt  mirror  and  picture  frame, 
with  its  sepulchral-like  shroud,  by  a 
frune  of  glass,  underlaid  with  irradiated 
sold.  Assuredly,  this  is  a  very  happy 
Sioaght— arealandmost  useful  invention. 

However^it  would  be  hardly  correct 
to  say  that  Miss  Wallace  protects  gold 
only,  and  does  not  imitate  it ;  for,  as  we 
proceed  in  the  {perusal  of  her  soecifica- 
tioD,  we  are  reminded,  that  she  nas  also 
invented  a  mode  of  giving  to  glass  all  the 
appearance  of  gold,  without  a  particle  of 
gold  or  any  yeUow  metal  being  employed 
for  the  purpose;  another  singular  and 
most  valuable  discovery.  Some  specimens 
of  diis  golden  glass  which  we  have  seen 
were  quite  bewildering  for  their  likeness 
to  the  actual  metal ;  one  especially,  which 
exhibited  (the  semblance  of)  a  ground  of 
burnished  gold,  veiled  by  a  network  of 
matted  or  frosted  gold. 

Other  novelties,  not  a  few,  there  are  in 
Miss  Wallace's  specification,  which  offer 
tempting  subjects  for  remark;  but  for 
the  present  we  must  content  ourselves 
with  referring  to  the  speciflcatibn  itself, 
which  we  have  now  the  pleasure  of  lay- 
ing at  length  before  our  readers. 

SpeeificaiUm. 
My  invention  has,  fintly,  for  its  object 
the  fcdng  of  the  walls,  porches,  pillars, 
pilasters,  and  other  external  parts  of  houses 
and  other  bnildlags  with  a  combination  of 
materials  which  is  less  liable  to  be  affected 
by  wet,  damp,  and  atmospheric  imparities 
than  any  matnialy  or  combination  of  mate- 


rials, hitherto  in  use  for  the  purpose,  is  of  a 
beautifal  lustre  and  great  durability,  and 
may  be   made   to  exhibit,  externally,  any 
colour,  or  mixture  of  colours,  or  disposition 
of  colours,  arbitrary  or  natural ;  and  also  to 
resemble  closely  any  natural  building  mate- 
rial; as,  for  example,  pure  wMte  marble, 
veined    marble,    shell    marble,    porphyry, 
malachite,  granite,  &c.    I  make  this  new 
facing  in  tablets  or  pieces,  of  any  required 
form,  as  round  or  square,  flat  or  curved, 
and  of  any  sizes  convenient  for  use.    The 
materials  of  which  it  is  composed  are ;  first, 
an  outer  sheet  of  glass,  the  under  side  of 
which  is  either  left  blank  or  planted  and 
figured  in  manner  hereinafter  mentioned; 
and,  second,  a  backing  of  plaster  of  Paris  of 
from  half  an  inch  to  an  inch  in  thickness. 
If  it  is  intended  that  the  facing  should  have 
an  uniform,  white  appearance,  I  make  use 
of  white  glass,  either  clear  or  ground ;  hut  if 
polished  white  marble,  such  as  the  Carrara,  is 
meant  to  be   imitated,  I  use  clear  white 
glass  only.    If,  again,  a  substance  is  to  be 
imitated,  in  which  white  is  the  predominant 
colour  or  ground,  as  in  many  veined  mar- 
bles and  in  shell  marbles,  I  use  also  clear 
white  glass.    But  if  a  substance  is  to  be 
imitated,  in  which  the  predominant  colour 
or  ground  is  other  than  white,  as,  for  ex- 
ample, the  yellow  in  Sienna  marbie,  the 
purple  in  porphyry,  or  the  green  in  mala- 
chite, I  impart  a  corresponding  colour  to 
the  plaster  of  Paris,  by  preparing  it  with 
water,  and  dissolving  in  the  water  some 
colouring  matter   or   matters,  soluble   in 
water,  which  will    produce    the    required 
colour.    The  lines,  strokes,  dote,  and  other 
markings  necessary  to  produce,  in  conjunc- 
tion with  a  white,  yellow,  or  other  ground 
colour,  the  resemblance  of  veined  marble, 
shell  marble,  or  other  natural  substance, 
are  painted  on  the  under  side  of  the  glass 
by  any   of   the   well-known    methods  of 
doing  so,  (as  to  which,  in  themselves,  I 
make  no  daim,)  and  they  may  be  either 
burnt  in  in  the  usual  way,  or  left  to  the 
protection  of  the  glass  and  plaster  of  Paris 
backing,  which  will  in  general  be  found 
amply  sufficient  for  the  purpose.    The  ghun 
must  in  every  case  be  well  annealed,  but 
need  not  be  of  greater  thickness  than  ordi- 
nary crown  glass,  unless  u   the  case  of 
very  large  single  tableto,  for  which  thick 
plate  glass  is  preferable  to  any  other  sort 
of  glass.    The  pUater  of  Paris  is  laid  on  in 
a  liquid  state,  and  care  taken  to  spread  it 
evenly    over   the    gkss.    Bach    tablet  as 
finished  is  placed  in  the  open  air  or  in  a 
warm  chamber  to  dry,  and  when  quite  dry 
the  glass  is  gently  raised  from  the  plaster  en 
Paris  by  inserting  a  flat  knife  or  blade  be- 
tween them,  wiped  dean,  and  then  restored 
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to  its  place  abore  the  plaater.  When  plasie? 
of  Paris  has  been  once  thoroughly  dried,  it 
possesses,  9M  is  well  known,  the  property  of 
being  oo  loDger  liable  to  anj  material  ex- 
pansion or  contraction  from  variatioos  of 
temperature.  To  protect  the  tablets  froo 
the  intrusioD  of  moisture  at  the  edges,  I  coat 
these  e4ges  all  over  with  white  lead  paint. 
In  fioally  proceeding  to  fix  them  in  their 
places,  I  first  give  the  surface  to  be  faced  a 
thick  coating  of  any  good  white  cement,  and 
while  this  cement  is  yet  in  a  moist  and 
plastic  state  I  lay  or  imbed  the  tablets  in  it. 
And  for  greater  secorityf  I  drive  into  the 
waU,  at  suitable  places  in  the  joiniDgs* 
narrow  copper  nails  with  broad  heads, 
which  overlap  and  hold  fast  the  tablets. 
For  example,  supposing  the  tablets  are  of  « 
square  form,  one  such  nail  inserted  at  each 

Cnnt  where  four  corners  meet  would  over- 
p  with  its  broad  head  the  comers  of  iQV 
tablets,  and  every  tablet  would  have  four 
such  holdfasts.  The  heads  of  the  naiU 
might  also  be  covered  with  dead  white  glass, 
(after  the  manner  of  glass  buttons,}  so  as  to 
be  hardly  distinguishable  from  the  general 
furface  of  the  widl. 

B^condly,  my  invention  has  for  its  object 
the  facing  of  tiie  walls,  ceilings  and  other 
parts  of  the  interior  of  houses  and  other 
buildings,  with  tablets,  similar  to  those  last 
described,  and  differing  chiefly  from  them 
in  the  greater  variety  and  splendour  of  em- 
bellishment which  the  apptication  of  them 
in  snch  places  and  situations,  admits  of  with 
propriety.  For  example,  the  tablets  may  be 
made  to  represent  marble,  porphyry,  or  any 
of  the  other  natural  building  materials  before* 
mentioned ;  or  they  may  exhibit  representa- 
tions (that  is,  either  on  the  under  surface  of 
the  glass,  or  on  the  surface  of  the  plaster  of 
Paris,)  of  all  sorts  of  objects,  natural  and 
artificial,  as  flowers,  fruit,  foliage,  birds, 
jandscapes,  hnmaii  figures,  coats  of  arms, 
crests,  &c.,  which  representations  may  be 
either  plain  ox  coloured,  or  gilt,  or  silvered^ 
and  may  be  either  drawn  or  painted  on  the 
glass  by  the  hand  of  the  first  designer  or 
artist,  or  by  a  copyiat,  or  be  transferred  to 
the  glaas  from  engraved  surfaces,  or  printed 
impressions  of  engraved  surfaces,  pr  be  first 
drawn  or  painted,  or  printed,  or  stamped, 
<»r  embossed  pn,  or  cut  out  of,  paper  or 
other  suitable  material,  in  which  last  case, 
the  paper  or  other  material  mnst  be  made 
fiMt  by  gum  or  some  other  adhesive  sab- 
ataoce  to  the  plaster  after  \t  has  been 
thoroughly  dried  and  the  glass  raised  from 
it  as  before  explained.  So  also,  there  may 
b^  imbedded  in  the  plaater  of  Paris,  and 
covered  over  by  the  glass,  pieces  of  sculpture 
in  intaglio  or  bassp.relievo,  or  imitations 
io  glaas,  or  other  artificial  cpmposiUona,  pf 


the  diamottd,  niby«  emerald  and  other  pre- 
cious stones,  placed  or  grouped  ia  any  d^ 
sired  order,  or  lenses  (with  their  plane  faces 
uppermost,)  possessed  either  of  magnifying 
or  diminishing  properties,  and  with  pictures 
or  statuary  placed  behind  them.  Again* 
the  major  part  of  a  wall  or  ceiling,  or  com- 
partment of  a  wall  or  ceiling,  may  be  covered 
with  plain  tablets,  representing  one  or  other 
of  the  natural  building  materials  aforesaid,  and 
the  centres,  or  comers,  or  borders, or  parts  of 
theborders  only,  be  filled  in  with  tablets  of  tbe 
pictorial  character  just  exemplified.  Some- 
times  in  order  to  enhance  the  effect  of  suck 
pictorial  tablets  (as  where  very  etrosg  tighls 
are  required),  I  silver  the  fropt  glass  plates* 
protect  the  silvering  with  silver  paper,  and 
interpose  between  the  paper  and  the  plaater 
of  Paris  a  sheet  of  white  glass.  And  so  also 
to  increase  the  brilliancy  of  artificial  gems 
when  embedded  as  aforesaid,  in  the  plaster  of 
Paris.  I  occasionally  underlay  them  with  tin 
foil.  The  colours  used  in  painting  or  drawing 
on  the  under  side  of  the  glass,  should  be  of 
the  description  commoi^y  used  in  glass 
painting,  and  known  by  the  name  of  "  ena- 
mel colours,*'  which  wiU  not  be  affected  hj 
any  damp  which  may  exude  from  the  plaster 
backing  In  the  course  of  drying.  But  when 
an  engraved  print  or  drawing  is  to  be  intrs- 
duced  into  the  tablet,  or  the  inQture  ia  to  be 
of  any  material  which,  like  paper,  would  be 
liable  to  be  affected  by  damp,  I  proceed  in 
the  making  up  of  the  tablets  in  the  foUowi^ 
order : — I  first  pour  the  plaater  of  Paris  over 
the  glass  to  the  required  depth,  and  when  it 
has  become  perfectly  dry,  I  raise  the  glass 
from  it,  in  manner  before  described.  I  then 
gum  the  print  or  other  pictured  material  on 
to  the  plaster,  restore  the  glsss  to  its  place, 
preas  it  closely  down  upon  the  plaster,  and 
finally  coat  the  edges  with  white  lead  paint 
The  imbedding  of  tiie  sculptures,  artifidal 
gems,  lenses,  and  other  objeda  is  effected  in 
diis  way  :*-I  attach  them  slightly  to  the 
under  side  of  the  glass,  in  the  positiona  thef 
are  intended  to  occupy,  by  means  of  amaU 
patches  of  plaster  (turaing  the  glass  over  for 
the  purpose)  \  I  then  form  ronnd  the  glaas 
an  edging  or  moulding  of  wood  or  puttj, 
and  pour  gently  into  the  enclosed  space  the 
]4aster  in  a  liquid  state,  so  that  it  msj  dif- 
fuse itself  over  and  around  the  sculptures, 
gems,  lenses,  &c.,  without  disturbinjj^  them ; 
and  when  the  pisster  has  set  sufficiently  to 
bear  lifting,  I  remors  the  moulding,  raise 
the  g;Iaas,  aa  in  the  preceding  instance,  from 
the  plaster,  and  wine  deap  the  aculptnrea, 
gems,  lenses,  &c.,  Irom  anyadheriPg  plaater 
or  moisture,  replace  the  slassi  press  it  doselj 
down  on  the  surface  of  the  plaster*  and  con- 
clude by  coating  tl)f»  edgei  as  beJEore,  irith 
whits  Uad  paint. 
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XihUU  of  BBf  of  the  virieties  daicriWd 
ttDder  tbU  bead  of  my  specification,  maj  be 
fixed  i&  their  places  io  the  same  way  as  the 
tablets  lar  the  oatsides  of  booses  bave  before 
been  diraeted  to  be  aeciired. 

Tkirdljf,  my  inTention  ooosists  in  en- 
piofingt  to  face  the  walls  and  other  flat^ 
parti  «r  the  interior  of  buildings,  a  oombi- 
wttion  of  materials  which  exhibits  exter- 
nally fall  the  appearance  of  figured  gold, 
though  there  is  neither  any  gold  nor  yellow 
ineCal  anpioyed  la  the  same,  and  the 
anrfiue  of  which  combinatioa  is  of  a  lus- 
tre which  neither  air  nor  d«mp  can  per- 
Buneatly  tarnish,  and  which  can  neter  at 
•oy  time  want  more  than  wiping  clean,  to 
J^  aa  fresh  and  resplendent  as  at  first  To 
wske  A  fl&t  tablet  of  t^is  description,  I  ta|ce 
•  piate  of  fignred  yellow  glass  (the  nearer 
the  colenr  of  gold  the  better) ;  to  the  back 
oi  this  I  attach  a  plate  of  plain  yellow  ^ass 
iilTered ;  and  I  onice  the  two  plates  of  glass 
|py  csmcntiog  them  at  the  edges  with  gutta 
p«rcha,  AT  any  other  suitable  cement.  The 
result  of  the  combination  is,  that  the  i|gured 
|MUts  of  the  upper  glass  exhibit  the  appear- 
Auce  of  deadened  or  frosted  gold,  with  a 
giDundwork  of  burnished  gold,  or  vice 
vend.  Sometimes  I  substitute  for  the  front 
plate  of  figured  yellow  glass,  a  plate  of  white 
glass,  figured  or  ground  (the  whole  of  it, 
or  parti  only) ;  and  sometimes  I  also  dis- 
pense with  the  second  sheet  of  glass  altoge- 
ther, and  apply  the  silvering  at  once  to  the 
back  of  the  figured  or  ground  front  plate. 

The  effect  is  best  wheu  the  figuring  of  the 
class  has  been  effected  by  cutting,  instead  of 
if  the  more  common  fluoric  acid  process. 
Instead  of  using,  in  the  formation  of  these 
tableU,  such  figured  glass  as  is  to  be  ordi- 
narily met  with  in  the  market,  the  glass  may 
be  specially  figured  for  the  purpose,  and 
baTC  any  sort  of  subject,  design,  or  pattern 
dr»wn  or  painted  on  the  under  side  of  it, 
and  bomt  in  also  if  required,  as  has  been 
before  described  under  the  first  head  of  this 
specification. 

The  fixing  of  the  tablets  in  their  places 
may  he  effected  either  by  setting  them  in 
cement  (with  a  sheet  of  silver  paper  inter- 
posed between  the  silTcring  of  the  under 
plate  and  the  cement),  or  by  means  of  metil 
ptna  soldered  to  small  patches  of  1^, 
attadbed  by  the  process  called  "qulcking,*'  to 
the  back  of  the  under  plate,  In  places  scraped 
fclean  of  the  nlvering  for  the  purpose,  wd 
inserted  into  the  laths  of  the  wall  or  roof. 
The  joinings  may  be  concealed  by  overlaying 
flbem  with  narrow  mooldiogs  of  glass,  inlaid 
with  gold  paper,  in  the  manner  next  de- 
aeribed,  and  which  mouldings  may  be  readily 
made  fast  io  the  surface  glass  by  gutta 
percha  solution. 


Fmrtkfy,  to  form  pQaaters,  ArebitraTes, 
cornices,    mouldings,  headings,   and  other 
projecting  architectural  ornaments  with  a 
golden  appearance,  equalp  if  not  superior,  to 
that  of  the  double  yellow  glass  tablst  before 
described,   I  proceed  as  foUowa:    I  Arst 
make  a  mould  of  the  omaaseat  in  wpod  t  I 
then  giva  this  mould  to  a  fauader,  who 
makes  a  reverse  mould  from  it  ta  aaetal^ 
either  in  one  piece  or  several  pi«oes»  aa 
practical   convenience    may  determine;    I 
then  head  thia  metal  mould  to  the  glaaa- 
blower,  who  takes  hoUow  casts  from  it  in 
white  glaaa,  in  the  aame  way  aa  he  now 
forms  bottles  and  other. hollow  wares,  that 
ia  to  Bay,  by  blowing  the  glass  into  the 
inonld ;  aifter  which  these  casts  are  apaaalad 
and  fire  polished  in  the  usual  way.    I  aazt 
inaert  into  each  caat,  a  atrip  of  gilt  paper  of 
a  width  sufficient  to  cover  ail  the  front  or 
prqjecting  parts  of  the  caat,  (drawii^  it 
through  by  meana  of  a  long  needle  aad 
thread,)  and  back  up  thia  paper,  so  at  to 
press  it  aa  much  as  asay  be*  into  close  con- 
tact ^ith  the  glass,  by  meaaa  of  cotton 
-  wadding;  and  this  done,  J  close  up  the  ends 
of  the  cast  with  gutta  percha  solution  or 
aome  other  like  air  and  waterproof  cemeat. 
The  gilt  paper  may   be    either   plain  or 
figured,  and  in  all  cases  paper  gilt  with  the 
true  gold  leaf  (not  Dutch  leaf)  ahould  be  pre- 
ferred.   Being  shut  up  firom  contact  with 
the  atmosphere,  this  paper  will  retain  for 
an  indefinite  length  of  time   its   original 
freshness  and  brilliancy  of  appearance*    In 
fixing  these  ornaments  ia  tke  places  for 
which  they  are  destined,  I  place  them  with 
the  back  or  flat  side  undermost,  and  make 
them  feat  by  means  of  gatta  percha  solntioOy 
marine  glue,  or  any  other  suitable  cement* 
Fyikfy,  my  invention  consists  in  the  oo- 
casional  sttbstituti<Mi  for  the  imitation  gold 
tableU  and  ornaments  last  hereinbefore  da- 
acribed  of  tablets  and  omamanti  aaade  to 
reaemble  silyer,  which  I  accomplish  in  man- 
ner following  :^To  form  flat  tablets  of  this 
filver-like  description,  I  first  coat  one  aide 
of  a  pUte  of  glaas  with  black  lead,  and  pre- 
eipitate  on  this  a  thin  coating  of  silver  by 
the  electric  process  or  magaeto-alectric  pro- 
cats  ;  I  then  eaver  this  sUvar-platad  surface 
with  a  ahaet  of  white  glass,  (pieferring  the 
whitest  and  dearest  I  can  obtaw;)  and 
finally  cannect  the  two  platea  by  cem eating 
them  together  at  tbe  edges  with  aoma  traof- 
parBot  eeoseot,  as  gam  copal  or  l^iga  balsam* 
Of,  instead  of  ailvenog  the  top  surfece  «f 
the  under  pUte,  I  interpose  between  the  two 
plates  a  sheet  of  silvered  paper,  either  plaia 
or  embosaed,  ao4  in  either  case  well  bur- 
njshed.    To  form  projecting  architactnrai 
uraaaieata  of  thia  ailyer-lika  daMriptioa,  I 
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of  the  imitation  gold  ornaments  of  that  class, 
substitnting  only  silTered  for  gilt  paper. 

Sixthly,  my  invention  consists  in  the  em- 
ployment of  the  following  means  of  rendering 
stained,  or  painted,  or  other  figured  glass, 
when  introduced  into  the  windows,  doors, 
domes,  fknlights,  and  other  parts  of  houses 
snd  otiier  buildings,  more  effective  on  both 
sides  than  hitherto,  and  in  the  appUntion  of 
the  same  means  to  the  formation  of  wall 
tablets  and  architectural  ornaments,  similar 
to  those  described  under  the  preceding  heads 
of  this  Specification.  And,  first,  as  re- 
gards stained,  or  painted,  or  other  figured 
glass — I  take  a  sheet  of  plain  white  glass, 
give  it  a  coating  of  gum,  then  sprinkle  over 
it  a  quantity  of  what  are  known  in  the  glass 
trade  by  the  name  of  ^'frostings,"  which 
are  readily  laid  hold  of  by  the  gum ;  and 
the  glass  thus  prepared  I  attach  to  the 
stained,  or  painted,  or  other  figured  glsss  on 
the  inside,  or  that  side  which  is  next  to  the 
interior  of  the  house  or  building,  by  means 
of  gntta  percha  solution,  or  some  other 
suitable  cement,  applied  to  the  edges.  The 
firostings  have  on  the  inside  the  effect  of 
giving  a  beautiful  lustre  to  all  the  lighter 
parts  of  the  design  on  the  stained,  or 
painted,  or  other  figured  glass,  without  im- 
pairing in  the  least  the  strength  of  tone  of 
the  darker  or  coloured  portions ;  while  they 
impart  to  the  glass,  when  viewed  from  the 
outside,  much  the  same  effect,  as  if  a  flood 
of  light  were  streaming  through  from  within. 
In  the  case  of  wall  and  other  flat  tablets, 
where  transparency  is  not  required,  or 
where,  at  least,  an  effect  on  one  side  only  is 
required  to  be  produced,  I  apply  these 
frostings  to  the  under  plates  of  the  tablets 
wherever  such  plates  have  been  before 
Greeted  to  be  silvered,  (dispensing,  of 
course,  with  the  silvering,)  but  with  this 
difference,  that  the  frostings  are  applied  to 
the  front  instead  of  the  back  of  the  under 
plates.  Or  the  gumming  of  frostings  to  the 
under  plate  may  be  altogether  dispensed 
with  by  leaving  a  free  space  between  the 
two  glasses,  and  filling  it  up  with  loose 
frostugs.  To  inlay  a  hollow  glass  archi- 
tectural ornament,  such  as  before  described, 
with  these  frostings,  I  either  fiU  it  com- 
pletely with  the  frostings,  (in  lien  of  the 
gilt  or  silver  paper  and  wadding,)  or  I  coat 
it  on  the  inside  with  gum,  (by  pouring  a 
quantity  of  the  gum  solution  through  it,) 
and  then  throw  in  a  quantity  of  frostings 
sufficient  to  cover  the  inner  superficies,  and 
attach  them  to  the  gum  by  «h*king  or 
whirling. 

Sevenikfyf  my  invention  consists  in  the 
employment  of  UbleU  of  any  of  the  varieties 
before  described,  or  formed  of  a  combniation 
of  any  two  or  more  of  the  said  varietifls,  or 


of  parts  of  sny  two  or  more  thereof,  as  mu- 
ral monuments  in  cathedrab,  churches,  civic 
halls,  and  other  public  buildings,  and  also  in 
the  construction  of  isolated  monumental 
edifices  in  churchyards,  cemeteries,  and 
other  places.  In  figs.  1,  2, 3, 4, 1  have  given 
such  exemplifications  of  this  part  of  my  in- 
vention as  will  make  sufficiently  clear  the 
manner  of  carrying  out  the  same.  Fig.  1  is 
a  front  elevation  of  a  mural  monument  suit- 
able for  the  interior  of  a  cathedral  or  church, 
and  fig.  2  a  vertical  section  thereof.  The 
parts  marked  A,  A,  A,  A,  are  composed  of 
marble  or  common  stone ;  B  is  an  emble- 
matic tablet,  which  is  formed  in  the  way 
hereinbefore  described,  of  a  front  plate  of 
glass,  a,  and  a  backing,  b,  of  plaster  of  Peris, 
and  let  into  a  recess  made  in  the  upper  part 
of  the  monument  (see  ftg.  2.)  The  figure 
of  a  crested  urn,  B,  is  painted  on  the  under 
side  of  the  glass,  and  the  imitation  star,  D, 
consists  of  a  plano-concave  piece  of  wliite 
glass  imbedded  in  the  plaster  of  Puis  with 
the  flat  side  uppermost,  and  nnderlayed  with 
tinfoil.  £  is  the  inscription  tablet,  whidi 
is  formed  and  let  into  a  recess  in  the  base- 
ment of  the  monument,  in  the  same  way  as 
the  upper  tablet,  and  has  the  words  and 
figures  of  the  inscription  painted  on  the 
under  side  of  the  upper  glass  plate.  Fig.  3 
is  a  front  elevation,  and  fig.  4  a  vertical 
section  of  a  sepulchral  edifice,  which  differs 
only  from  the  preceding  in  being  isolated 
from  any  other  building,  and  in  the  character 
of  the  funereal  emblems  painted  on  the  upper 
tablet,  B.*  The  advantage  of  forming  mo- 
numents in  this  way  is,  that  the  principal, 
or  emblematic  and  inscriptive  portions,  will 
always  stand  prominently  out  from  the 
other  or  subordinate  parts,  and  may  be  ex- 
pected to  retain  all  their  original  freshness 
and  beauty  long  after  the  other  parts  have 
become  tarnished  and  decayed.  Such  mo- 
numents, too,  though  they  may  be  made  to 
equal  in  appearance  the  most  finely  sculp- 
tured marbles,  will,  in  no  case,  cost  nearly 
so  much. 

Bighthlyf  my  invention  condsts  in  the 
application  of  the  principles  of  constructioa 
hereinbefore  developed  to  the  improvement 
of  the  letters,  numerals,  and  devices  used  in 
the  figuring,  designating,  and  decorating  of 
houses  and  other  buildings. 

1.  To  make  a  raised  letter  or  numeral  on 
the  same  plan  as  the  projecting  architectural 
ornaments  before  described,  which  shall 
have  all  the  appearance  of  a  highly  gilt 
letter  or  numeral,  but  without  any  of  the 
gilding  being  exposed  to  the  action  of  the 


[•  Theae  additional  fiffures  we  do  not  thfaik  K 
necessary  to  give.— Ed.  M.  H.] 


mss  Wallace's  patent  improvembnts  in  the  decorative  arts.     229 

are  intended  to  occupy.    The  letter  i^a 


atmosphere,  I  proceed  as  follows:— I  take 
pieces  of  half  roand  or  semicircnlar  tabingi 
drawn  or  cast  in  moulds^  in  the  manner  be- 
fore described,  and  cut  the  same  into  lengths 
anitable  for  forming  into  letters  or  numerals, 
making  them  either  square  or  bevelled  at 
the  ends,  according  to  the  positions  they 

Fig.  1. 


for  example,  would  be  formed  of  three 
pieces  (Nos.  1,  2,  3,)  all  of  which  would  be 

9 

bevelled  at  both  ends,  while  the  letter  id 4 

a 

would  consist  of  four  pieces  (Nos.  1, 2, 3, 4,) 
Fig.  2. 
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of  whkli  No.  1  would  be  cut  perfectly  square, 
and  Nos.  2,  3,  4  would  be  square  at  the 
OQter  ends,  but  bevelled  at  the  opposite  ends, 
■o  as  to  overlap  No.  1  (the  perpendicular 
style  being  supposed  to  be  adopted  in  both 
is).    £ito  each  piece  I  insert  a  strip  of 


gilt  paper,  of  width  sufficient  to  cover  the 
front  or  round  part  of  the  tube,  and  press  it 
up  into  close  contact  with  the  glass,  by 
means  of  cotton  wadding,  as  before  explained. 
I  then  close  up  each  end  with  plastio  gntta 
percha  or  put^.    The  pieces  of  whidi  etch 
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fatter  «r  Bameral  it  ooaposed  are  next  put 
together  with  the  flat  sides  andermost,  upon 
afoundatioa  plate  of  zinc  or  tin,  cut  into 
the  exact  form  of  the  letter  or  numeral,  and 
aocar«d  thereto  by  gutte  peroba  aolotioii,  or 
tome  other  suitable  cement. 

The  letter  or  nnaeral  is  ultimately  at- 
tached to  the  facia  or  other  part  of  the  house 
or  building  which  it  is  to  occupy,  by  means 
of  metal  pins  soldered  to  the  hack  or  ir.etal 
foundation  plate,  or  passed  through  ears- 
two,  three,  or  more — formed  on  the  edges 
of  that  plate.  Or,  instead  of  thus  making 
up  the  pieces  into  entire  letters  or  namerab, 
and  then  fixing  these  letters  or  aamerab  in 
their  places  by  the  ogeans  aforesaid,  I  pro- 
oeed  as  follows: — I  quick  eaeb  aeparate 
piece  at  the  back  in  one  or  two  places,  of 
joat  saffident  size  to  enable  me  to  solder  a 
metal  pin  or  pins  thereto,  and  I  attaob  the 
pieces  at  once  to  the  facia  or  otiber  abow- 
plaoe  (without  the  interrention  of  any  loun- 
daUon  plate,)  securing  each  pieop  in  its  pro- 
per place  by  its  own  pin  or  pins. 

I  ttave  assumed,  in  the  precetliog descrip- 
tion, that  all  the  parts  of  each  letter  and 
numeral  are  and  may  be  readily  formed  ont 
of  straight  glass  tubing;  but  it  regains  that 
I  ^onld  explain  how  the  parts  correspond- 
ing to  the  curved  parts  in  letters  and  nume- 
rals of  the  ordinary  character  are  produced. 
I  make  up  these  parts  of  short  and  straight 
pieces,  cut,  berelled,  and  arranged  so  as  to 
approximate  sufficiently  in  general  appear- 
anoe  to  the  required  curves.  No  doubt 
glass  tubing  can  be  curred,  but  as  tbers  are 
some  practical  difficulties  in  die  way,  I 
prefer  the  mode  of  adapting  strai^  tubing 
to  eonrilinear  purposes,  which  has  just  beea 
described,  but  without  excluding  myself 
from  tbo  use  of  curved  tubing  whan  | 
choose  to  resort  to  it. 

2.  To  make  a  raised  letter  or  muBerel, 
whieli  Ske  the  preceding  shall  have  the  na« 
terial  wliereby  the  gilding,  or  appearaaoe  of 
gitdiAg  is  produced,  applied  beneath  the 
outer  auffioe,  but  possess  greater  promi- 
nesoe,  Craosparency,  and  refractive  power : 
I  make  the  parts  of  which  each  letter,  or 
numcful,  is  «omposed  ont  of  thiek  pieces  of 
whits  1^  of  a  triangular  form,  in  one 
Bide  of  eacb  of  wkkt  pieon  hoUow  apaoea 
aoB  ieft  in  the  process  of  moulding  of  any 
rcquiiud  shape;  us,  Cnr example,  tiien  may 
be  one  long  groove  running  down  the  centre, 
or  two  sets  of  grooves  crossing  one  another 
Migwierly,  or  a  bw  of  droular  or  ovil 
MImts;  and  those  pieoes  are  out  and 
|M>liahod  iu  the  ossne  vay  ee  dfop  pindmcs 
AM  uecuatomcd  to  pntuDd|Miiiah  the  drape 
«C  chflBdelsen,  after  wiuUi  aU  the  hoUov 
I  urn  sUt  hf  lim  wual  |«M^  of  gttd- 


iug.  Or,  instead  of  white  glaast  fuUow 
glam  may  be  used  and  the  whole  silvered, 
or  quicked,  instead  of  gUt.  The  pieces  of 
wliieh  each  letter  or  Bumeral  is  oomposed, 
are  put  together  oo  a  loupdatioa  plate  of 
well  planished  siu«  or  tin*  with  the  aide 
uodereioit  on  frbicb  the  boUow  spaces  are, 
and  they  are  made  fast  by  means  of  metal 
pins  soldered  to  patches  of  quicking,  formed 
in  manner  before  explained,  on  the  hollowed 
side,  pasted  through  corresponding  holes  ia 
the  foundation  pUte,  and  secured  on  the 
opposite  side  hf  uutt.  The  parts  of  the 
letters  and  ai^Dcralt  oomtpondlng  to  the 
carves  in  ordinarv  Irtters  and  numerals  are 
compomkded  of  mort  atrsight  pieces,  in  the 
same  way  as  has  beea  explained  in  the  pre- 
ceding section  of  this  bnsich  of  my  specifi- 
cation. The  entire  letter  or  numeral  ia 
affixed  to  the  facia  or  other  show. plsce  bj 
means  of  copper  gilt  piat  passed  through 
ears,  two,  three,  or  more,  formed  on  the 
edges  of  its  fonndat)aa  plato«  Letters  and 
numerals  formed  in  tjiis  way  have  a  very 
radiant  and  striking  eCset.  The  gilt  or 
silvered  hollow  spaoet  oa  the  undermoat 
side  are  repeated  to  the  eye  op  the  two  other 
sides*  producing  the  tame  eisrect  as  if  each 
of  the  tides  wap  separately  gUt  or  silvered. 

It  ia  fAffwu  that  lefiicrs  might  be 
ftrmcd,  iu  tfie  same  way*  of  pieces  of 
glam,  of  a  quadrilatevtl  or  any  other  pa- 
rallelogramic  form ;  b|it  ••  none  of  these 
fofm*  ofier  the  same  advantages  as  the 
triaagnlar  or  pdpnaoidal,  I  do  not  recora« 
flseaa  them* 

X  To  lena  talted,  bat  iat  letters  and 
aamertlt,  liaviag,  like  the  wall  tablets,  de- 
acribed  aadcr  thf»  tblr4  bead  of  this  sped, 
ficatioa,  all  the  appearance  of  gold  without 
aay  gold  or  yeDow  aaetal  being  useijl  in  their 
fonnatioa,  and  vmck  maia  capable  than 
gold  itself  of  rentting  the  action  of  the 
atmotpbcre,  I  proceed  at  fellows : — I  pro- 
cure from  the  glam  -  mannfacturer  acme 
SlatM  of  yellow  glam,  divided  by  double 
aes  into  rectaagnlar  compartments,  of  the 
width  of  the  intended  letters  or  numeralt, 
the  interior  of  which  compartments  may  be 
either  plain  or  figwed,  according  to  the  cha- 
racter of  letter  or  iigurc  I  am  desirous  of 
produdag.  I  then  cut  Uiese  platet  into 
ttraight  ttript  by  mnoing  a  diamond  be- 
tween the  double  linei,  by  which  they  are 
divided  into  compartmentt,  so  that  each 
strip  as  cut  off  remains  with  an  edging  or 
bordering  on  eaek  tide.  I  nest  crata-cat 
these  strips  into  the  diiEerant  lengths  je^ 
(mired  for  the  ttraight  partp  of  the  Icttan 
and  auawrals :  the  curbed  parts  |  cat  in 
cntirt  pieces  oat  of  tmaU  pieoipt  of  aiasilerlf 
flota<«d  glagi,  fUivlyiv  ^  edging  or 
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ta4eri«g  ^  c«((iof  the  w«i«  «po0  the  u- 
4eiv4e  of  eiiieh  pieee.  I  now  match  each  of 
these  straight  aad  carved  piccea  with  a 
fieee  of  pliUB  ydlov  gUu,  silvered  or 
qaicked  el  the  back,  cut  oat  of  a  sheet  of 
»«cfa  glasa,  aod  usatohed  hj  superpositioB. 
Aii4«  ftpaUj,  J  pat  the  pieoes  of  which  each 
letter  pr  nnaMral  i#  composed  together 
■POQ  •  I^QodAtioB  plate  of  xinc  or  tm,  of 
the  «Eiiflt  ibrm  of  the  letter  or  Damen^,  hot 
breeding  it  in  iiridth  to  an  extent  equal  to 
the  thickaeia  of  the  two  plates  of  glass ; 
that  is  to  ssf ,  I  first  lay  the  silvered  pieces 
09  the  Ibnadation  plate,  I  thea  sopeiim- 
pose  i|KMi  the  ailf  end  pieces  the  oorre^iODd- 
iflg  iHoees  of  ansilrexed  jeUow  glass  (pUia 
or  %i»pd,  «s  the  cuse  maf  b^),  aod  nnite 
the  three  pieees  together  bj  coating  the 
e4gas  9i  die  glass  plates  with  «  soUitioa  of 
gatta  peiBcha,  turniog  np  the  sidey  of  the 
liMiodatioD  pUte^a^d  preesingthem  up  close 
agaiost  the  edges  ef  the  glMS.  Ixistead  of 
both  of  the  pUtes  beiog  yellow,  the  ander 
one  only  my  he  yeUpvy  and  the  npper  one 
fiffored  white  glaif  (  in  vhioh  case  the  ap. 
peersn»  p»idiio<ld  is  that  of  bnmish^  an4 
nsitted  gold.  And,  further,  instead  of  two 
plates  of  glassi  one  o^lj  may  he  need,  an4 
tbnt  ^  n  yfilhMT  oiB)aor»  filvered  or  quioked 
n(  the  badCf  and  attached  to  a  foundation 
pjatens  he^  explnined;  hot  vacb.  single 
^ofs  letters  ges  ol  noeh  inferior  bnlliaocy* 
73ie  mode  «f  fizv«  aU  the  letters  an4 
nwiwrruls  9f  tbv  risis  is  by  ysfisTng  pins 
tbup^gh  escit  one>  t!rp»  or  more,  formed  on 
the  edffie  fff  the  foundation  plates. 

(^9ttprs«i  this  defcriptioB*  mstead  of  being 
ftionod  ol  a  yeUow  gl«««  or  yellow  and 
wbit^  ci«M»  10  «s  to  hav§  the  appearance  of 
foU,  iMf  be  fonned  of  other  cotonred 
gbMwee  po^ihined  in  tb^  ^vop  meaner,  and 
sflTored  or  qniefced  at  the  hi|ck. 

4-  Another  clapfi  of  letters  ao4  nnmendsv 
of  n  very  beantifnl  dmsciptlon.  is  formed  by 
|h#  eomhinotion  in  m4nner  loUowiog  of  a 
iwvher  of  sa#U  isrsgnlar  cubes  of  eat  glass 
MM  in  the  |lasi  trade,  ''  brilliant«,") 
sad  ifhiph  may  be  had  of  all  «4our8,  u 
wjiitf»,  emersldi  <sanary«  ruby,  and  made  of 
«py  iBiqpired  ff»ni«  u  ronn^,  aqmre,  oblongs 
%o.  IfnlettfTtpr  nnn^ralof  thisdssSfin 
to  )|g  MMtf4  tp  an  ppeqno  »nrisoe,  as  o 
itnoee  font,  or  voodop  siga4)osrd»  I  qnich 
«|eh  piMi  at  the  becfc«  or  on  the  under  feoa 
in  the  COBBO  way  aa  befom  mentioned,  and 
solder  to  the  opjirHng  a  metal  pin  by  irhich 
thapiapam^  he  either  tffized  direct^  to  the 
atpqpQ  Irottt  or  sigp-boird,  or  other  sbpir- 
plac^  or  made  fiwt  tp  a  fpandatipn  plate  pC 
lino  Of  tin,  profided  with  P»a  (pr  fi^y^ing 
H  iVt  **  Mwa  osplpipad*  Xha  pieeea  are 
Pfft  op  in  pom  a^QfP  or  ahwgiida  of  oi^p 
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tinct  representation  of  each  partieulsf  letter 
and  numeral.  If,  however,  the  letter  or 
numeral  is  intended  to  be  attached  to  n 
transparent  surfaoe,  as  a  shop  window,  then 
I  dispense  with  the  quicktng,  an^  attach  the 
pieces  to  the  glass  of  Ihe  wiodov  by  ^panp 
of  some  cement  which  will  not  materially 
impair  the  lustre  of  the  brilliants.  And  some- 
times, in  order  to  improTe  the  effect  produced, 
I  make  use  of  two  brilliants,  one  on  the 
outside  of  the  glass*  and  one  on  the  insidot 
placed  with  their  bases  exactly  opposite  to  one 
another.  The  best  cement  for  this  nprpose 
would  be  a  solution  of  |nttapercba,  because 
of  its  beiog  water-proof,  and  not  affected  by 
any  degrees  of  temperature  known  to  thn 
climate,  provided  it  could  be  procured  co- 
lourless, or  nearly  so ;  but  as  in  the  state 
in  which  it  is  now  ordinarily  sold,  it  ii  of  g 
yellowish  or  brownish  hue,  I  can  only  re- 
commend it  to  be  empk)yed  in  the  case  of 
brilliants  of  the  darker  colours,  such  as 
ruby,  green«  or  purple.  Palling  colonrless 
gutta  percha  solution,  the  cement  piost  prp- 
1^  to  be  used,  according  to  mjr  ezpeiienca, 
IS  the  varnish  known  among  ^spanners  by 
the  name  of  ''  Wliite  Yarnish«"  which  is 
ppmposed  of  gnm  sandarac  and  Venioe  tur* 
pentine,  end  rectified  spirits  of  wine  ;  but 
there  ore  various  other  cements  and  var- 
nishes, which  if  properly  decolonrtied  (which 
most  of  them  are  susceptible  of  being), 
orould  answer  the  pnrpose,  and  I  do  pot 
therefore  limit  myself  to  the  use  of  any  par- 
ticular cement.  Instead  of  making  snch 
letters  end  nomerals  wholly  qt  brilUanta* 
other  descriptions  of  gla#s  oroaments  may 
be  intermixed,  as  shells,  leavps,  flowers,  &c. 
6.  Flat  letters  and  numerals  of  a  descrip- 
tion also  very  suitable  ibr  windows  and  other 
tranaparent  sprfaces  are  made  in  manner 
following : — I  have  flat  pieces  of  glass  of  any 
desh-ed  oolonr,  as  yellow,  greeny  mbv,  &C9 
made  by  casting  or  pptting  of  widths  and 
lengths,  snilable  for  being  formed  into  letten 
vith  rows  of  holes  up  tne  middle  of  them 
of  a  drcnlar,  oval,  or  diamond,  pr  any 
Other  fancy  shape ;  and  I  affix  thefc  piacea 
to  the  window  glass,  or  other  transparent 
snrface  in  the  positions  requisite  for  lormu^ 
the  Iptteiw  or  numerals  by  meana  pf  anr  m 
the  cements  mpnthtnod  in  tlip  preoedipg 
aection.  Or  instesd  o(  making  foch  lattprs 
of  glasSf  I  malM  them  of  brass  or  abk,  and 
ip  that  case,  use  indifiiBrently  any  sort  of 
cpment,  whether  transparent  or  opaqna, 
which  will  attach  the  metal  to  glass.  X^ 
holes  ip  these  lettera  and  numerals  impart 
to  them  a  very  striking  character,  and  enabla 
them  to  bp  sepn  at  night,  vhei)  any  ia( 
pnperforated  letter,  or  numeralf  iffPM  be 

vary  impprfpctly  lisiblp. 
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suitable  for  all  tituatlonBy  and  at  a  very 
cheap  rate,  out  of  tubular  glaM,  in  manner 
following: — The  glass  may  be  either  alto-» 
gether  opaque,  like  opal,  or  of  the  sort 
called  opal,  or  partly  opaque  and  partly 
transparent,  the  opaque  and  transparent 
parts  alternating  with  each  other  in  straight 
or  carved  lines,  or  in  forms  of  any  other 
character,  and  it  may  be  of  any  colour  or 
combination  of  colours.  It  is  drawn  in  en- 
tire tubes  of  any  required  size,  in  the  usual 
way  of  drawing  such  tubes.  In  order  to 
form  these  tubes  into  letters  and  numerals, 
I  cut  them  lengthwise  into  half-tubes, 
quarter-tubes,  or  tubes  of  other  portions  of 
a  cirele,  according  to  the  breadth  and  length 
desired  to  be  giren  to  the  letters  or 
numerals,  and  afterwards  I  cross-cut  these 
half-tubes,  quarter-tubes,  &c.,  into  short 
lengths,  with  either  square  or  bcTclled  ends, 
as  may  be  required ;  I  then  form  the  letter 
or  numeral  by  laying  the  semicircular  or  seg- 
mental pieces  of  which  it  is  to  consist,  with 
the  flat  side  undermost,  on  a  foundation- 
plate  of  zinc  or  tin,  made  with  smaU  side 
wings  at  suitable  distances  apart,  which, 
after  the  pieces  haye  been  arranged  in  their 
places,  are  turned  up  so  as  slightiy  to  over- 
lap the  pieces  and  hold  them  fast,  yet  not 
so  tightiy  but  that  they  may  expand  and 
contract  freely  under  Tariations  of  tem- 
perature. 

7.  Projecting  and  transparent  letters  and 
numerals  may  be  constructed  on  the  same 
plan  as  the  brilliants,  described  under  the 
fourth  section,  but  on  a  much  larger  scale, 
and  at  a  great  reduction  of  cost,  by  substi- 
tuting for  the  brillianU  half  globes  of  blown 
and  fire-polished  glass,  which,  Uke  the 
brilliants,  may  be  of  any  desired  colour. 
Such  globes  may  be  made  either  with  a 
solid  diaphragm  on  the  chord  line,  or  quite 
hollow,  so  as  to  allow  in  the  latter  case  of 
their  being  gilt  or  silrered  inside,  or  inlaid 
with  any  other  description  of  ornament. 

8.  Letters  and  numerals  of  a  kind,  to 
which  I  give  the  name  of  **  MedaUion  letters 
or  numerals,"  are  formed  by  imbedding  in 
plaster  of  Paris  glass  brilliants  or  other  glass 
ornaments,  similar  to  those  before  described, 
in  the  order  of  arrangement  and  combination 
reqsisite  to  form  such  letters  and  numerals, 
covering  the  same  over  with  glass,  and  set- 
ting the  whole  in  a  tin  or  sine  case  made  to 
suit,  coated  to  resemble  stone,  and  provided 
with  a  narrow  flange  at  top,  which  may  be 
turned  over  upon  the  glass,  and  with  pro- 
jecting eye  pieces  at  the  back,  by  which  the 
case  may  be  secured  to  the  house  front  or 
otiisr  place,  which  it  is  destined  to  occupy. 
The  mode  of  imbedding  the  brillianU  is  pre- 
cisely tiie  same  as  tiiat  belbra  diraoted  to  be 
pwmed  in  imderUying  waU  tabieU  witii 


similar  ornaments.  All  the  cases  of  these 
medallion  letters  and  numerals  should  be 
of  exactly'  the  same  dimensions. 

Another  mode  of  forming  "  medallion  let- 
ters and  numerals"  is  as  follows: — ^The 
figure  of  the  letter  or  numeral  is  pinched 
into  a  mass  of  glass  of  a  plano-concave  form, 
in  the  manner  well  known  to  glass  pinchers ; 
the  flat  side  is  quicked,  and  the  round  side 
fire  polished.  Metal  pins  are  soldered  to 
the  quicking,  and  the  medallion  secured 
thereby,  with  the  flat  side  undermost,  to  the 
place  where  it  is  to  be  exhibited. 

9.  And,  finally,  I  apply  the  various  modes 
of  and  materials  for  formmg  letters  and 
numerals  before  described,  either  in  wIm^ 
or  in  part,  to  the  formation  or  embellish- 
ment of  the  coats  of  arms,  trade  emblems, 
and  other  devices  commonly  used  to  desig- 
nate and  decorate  public  offices,  shops,  ho- 
tels, taverns,  &c.,  preferring  more  eapedally 
for  this  purpose  tiie  brilliants  described  un- 
der Ac  fourth  section  of  this  head  of  my 
specification.  I  apply  also  the  mode  of 
pinching  used  in  the  formation  of  the  me- 
dallion letters  and  numerals  to  the  produc- 
tion of  the  caps  of  pillars,  piUsters,  and 
other  architectural  ornaments. 

Ninthly,  my  invention  consists  in  the 
following  improved  mode  of  fitting  up  the 
interiors  of  houses  where  the  walls  are  in- 
tended to  be  covered  with  paper  hangings, 
or  plastered  and  painted.  Supposing  the 
four  sides  of  a  room  to  be  divided  into  equal 
compartments,  I  cut  out  an  open  recess  of 
any  appropriate  form  in  each  compartaaent, 
at  a  height  of  about  five  feet  from  the  ground; 
and  I  insert  therein  a  tablet  formed  in  the 
manner  described  under  the  second  head  of 
this  specification,  and  exhibiting  undemeatii 
the  upper  glass  the  representation  of  some 
striking  pictorial  object,  as  a  statue,  a  bust, 
a  vase  of  flowers,  &c.  ;  or,  in  place  of  llm 
tablet,  I  insert  a  circular  mirror,  or  plano- 
convex or  plano-concave  lens,  with  an  actual 
piece  of  sculpture,  or  sculpture  caat,  placed 
behind  it.  The  recesses  shcndd  be  surrounded 
with  mouldings  formed  in%e  plaster,  and 
the  paper  hangings  (where  such  are  used) 
should  be  made  with  bordered  apertures  in 
them  to  fit  the  recesses  exactiy.  Tike  plan 
just  described  admits  of  many  modifications ; 
but,  as  they  will  readily  suggest  themselves 
to  all  persons  conversant  with  the  art  of 
household  decoration,  any  further  exempli- 
fications are  here  unnecessary. 

Tentkly  and  laatiy,  my  invention  eott- 
sirts  in  the  application  of  certahi  parts  of 
the  improvements  before  described  to  the 
embellishment  of  articles  of  furniture. 

Flat  tablets  and  plates,  formed  1^  any  of 
the  modes  hereinbefore  described,  nay  be 
employed  as  panels  fai  esbhieli  sad  csbiMt 
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of  erery  deicription,  as  ehimney- 
pieeei 9  as  tope  of  coniMle  and  other  tables, 
as  door  fiDgor-plates,  as  side  plates  to  stoves 
and  fire-plaoes ;  and,  generallj,  as  a  substi- 
tnte  for  flat  sniikces  of  all  sdrts  in  articles 
of  ftiraitiirB. 

Frames  for  looking-glasses  and  pictures 
my  be  formed  of  glass,  with  the  gilding  or 
witii  the  materiaU  prodnctiTe  of  the  appear- 
ance of  gilding,  nndemeath  the  glass,  in  the 
same  way  as  the  raised  architectural  orna- 
ments and  hollow  gilt  letters  before  des- 
cribed* 

Cortain-poles,  having  the  appearance  of 
the  highest  gilding,  may  be  formed  of  a  tube 
of  white  glass,  with  a  wooden  pole  inside 
made  to  fit  it  as  exactly  as  may  be,  and 
haying  a  bordering  of  gilt  paper  wound 
loond  it,  or  rows  of  the  same  bordering 
pasted  along  the  firont  half  of  the  pole. 

Curtain-poles,  of  a  sparkling,  sUyery  ap- 
pearance, may  be  formed  of  a  ^lass  tube, 
coated  on  its  inner  periphery  with  glass 
ftostings,  in  the  manner  hereinbefore  ex- 
plained. 

Window  cornices  may  be  formed  of  yellow 
glass,  silvered  or  quicked,  and  cut  to  pat- 
tern by  a  glasseutter  In  one  or  more  pieces. 
If  cut  in  points,  as  gilt  cornices  generally 
are,  I  hang  to  such  points  yellow  beads, 
UowB  to  represent  the  bobbins  now  used ; 
and  tbese  I  twist  with  spun  glass,  in  imita- 
tion of  the  silk  now  ordhiarily  employed  for 
the  purpose. 


TBI   8IA-WALL   dUBBTXON. 

Sir, — ^It  may  be  a  mistake  to  suppose 
that  the  arguments  in  favour  of  an  up- 
right face  proceed  upon  the  assumption 
that  the  motion  of  the  sea  is  wholly  ver- 
tieal — I  may  be  wrong  in  thinking  so ; 
bat  I  certainly  have  the  idea  that  all,  or 
nearly  all,  who  advocate  the  theory  of  a 
vertical  profile,  form  their  reasoning  upon 
acme  such  supposition.  I  should  w  very 
■orry  to  attempt  an  argument  upon  what 
appears  to  me  to  be  a  very  slenaer  basis ; 
and  I  quite  agree  with  Mr.  Smith,  that 
**  no  practical  man  ought  to  discuss  the 
suhwct  ujkon  such  a  supposition.*' 

There  is  a  good  deal  of  force  in  Mr. 
Smith's  remark  on  a  sentence  which  he 
quotes  from  a  former  letter  of  mine. 
Certainly  it  is  both  vague  and  unsatis- 
ihctory;  I  fear  I  am  too  much  in  the 
habit,  when  pressed  for  time,  of  express- 
ing my  ideas  without  being  sufficiently 
explicit.  I  trust,  however,  to  satisfy  your 
eonreqpondent  that  the  sentence  in  ques- 
tion is  not  quite  so  ridiculous  as  he  would 


have  your  readers  suppose;  for,  let  ahcd 
fig.  1,  be  a  vertical  section  of  a  wall,  P^ 
the  force  of  the  sea  driving  against  it, 
Ps  the  pressure  of  the  water  at  the  rear 
of  the  wall,  P3->the  weight  of  the  su- 
perincumbent masonry,  and  P^^Uie  re- 
sultant of  the  three  last- named  forces. 

Now,  so  long  as  the  line  of  resistance, 
P4,  is  confined  within  the  section  abed, 
the  wall  not  be  overthrown,  and  this 
principle  of  statical  equilibrium,  appUc- 
able  to  retaining  walls,  cannot  be  incom- 
prehensible if  applied  to  sea  walls;  for  so 
ionff  as  the  sea  wall  stands,  the  resolution 
of  rorces  just  exhibited  must  ensue. 

I  am  free  to  confess  that  a  sea  wall  is 
seldom,  if  ever,  destroyed  by  reason  of 
the  force  P^  intersecting  the  line  ed. 
Butwhyisthis?  How  does  it  happen  that 
a  sea  wall  though  often  breached,  is  seldom 
or  never  overgrown  ?  What  Ib  the  rea- 
son that  the  stones  on  the  slope  are 
thrown  landward,  and  those  forming  the 
face  of  a  vertical  wall  fall  outwards  from 
the  effect  of  a  gale  ?  Why,  because, 
from  the  nature  of  construction,  the  wall 
cannot  beheld  together  firmly  enough  to 
resist  the  force  to  which  it  is  exposed  en 
iiuu«0— because,  individually,  the  stones 
are  not  sufficiently  bonded  to  prevent  the 
force  of  a  blow  from  the  sea  breaking 
up  the  wall  in  detail. 

If  the  wall  were  made  in  one  piece, 
it  is  ineviuble  that  if  it  yielded,  it  must 
turn  round  on  the  point  c.  And  a  sea 
wall  6tit7/  of  stone  does  not  do  so,  because 
the  individual  parts  composing  it  are  not 
bonded  so  as  to  make  the  whole  act  as 
one  piece. 

By  an  examination  of  the  design, 
fig.  2,  your  readers  will  be  enabled  to 
judge  if  they  think  a  wall  can  be  bonded 
or  cramped  sufficiently  for  the  blocks 
composing  it  individually  to  resist  the 
violence  of  the  sea.  Let  P^,  P2,  P.,  and 
P4,  be  the  relative  forces  in  the  wall,  and 
P5  be  the  resultant  of  the  three  forces, 
(Pa,Pg,  andP4,)  then  will  P*  be  equal  and 
opposite  to  the  impinging  force,  Pj—<and 
so  long  as  P^  acts  upon  the  stone,  A,  is 
in  equilibrium  with  it ;  but  the  instant 
the  force,  P^,  is  removed  b^  the  return 
of  the  wave,  the  equilibrium  is  destroyed 
and  the  force,  P5,  unbalanced,  and  it 
pushes,  or  at  least  tends  to  push,  the 
stone,  A,  forwards. 

I  will  not  say  it  is  impossible  to  pre- 
vent the  stone,  A,  from  being  pushed 
forward ;  but  it  may  well  appear  doubt* 
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Ai]^  wtaeii  we  remember  that  the  forces 
P,,  soaetlmes  equals  three  tons  per 
•qitare  fbot  at  least;  of  thia  we  may  reel 
tmmnAf  that  the  AiperineumbeDt  weight 
Will  be  Wholly  inadequate  to  preTont  the 
stone  noting. 

I  ha? e  now  endeaToured  to  show, 

1st,  That  the  ordinary  statical  ODuiU* 
brium  applies  in  the  case  of  sea  walls. 

Slid,  That  a  sea  wall  is  destroyed  in 
detail,  the  actioD  of  the  sea  shifting  each 
inditidnsl  stone  in  its  bed. 

8rd^  That  if  the  wall  were  eonposed 
of  one  block  it  could  not  yield  except  by 
taming  in  the  direetion  of  the  pressure ; 
and, 

4tb,  Thai  8  Wall  can  only  be  built  to 

ma»LT  to   SOMB  OBaBBTATIOKS  IK  A 
YOL.    Z1.IX*   OF  TBB   ** 

In  ToL  zlix.  of  the  if  ^cAcmtiet*  Maga* 
%i»B  Is  a  paper  containing  obserrations 
on  the  Miinioos  of  scientiflic  men  respect^ 
log  the  forms  which  should  be  giten  to 
the  mticil  sections  of  sea  walls  and  em- 
bankments in  the  ocean  i  in  which  papet' 
the  writer,  Mr.  Smith,  while  app^ing 
to  lean  towsrds  the  sMe  of  those  who 
adTocattt  a  slope  fbr  each  side  of  the 
WMrk,  rather  than  to  that  of  such  is  hate 
proposed  to  build  the  faces  of  the  walls 
in  tertlcal  positions^  asserui  that  the 
fonaer  are  bound  to  show  eause,  why  the 
force  of  Che  sea  In  striking  against  an 
inclined  plane  composed  of  stones,  dis- 
posed at  random,  should  not  produce  dis- 
plaeemeoiB  among  them,  driting  them 
ofur  thn  tup  of  the  ettbankmeiiti  oTi  by 


assimilate  to  the  action  of  a  sinale  block 
by  being  bonded  perfectly  together. 

I  therefore  conclude  that  a  terileal 
wall  must  depend  for  its  strsontfi  i>P^* 
its  bond^  and  this  not  because  Uie  terti* 
cal  wall  does  not  possess  the  oOimmni 
pfopertlee  of  weight  and  bnadthi  bss 
because,  like  the  bundle  of  sdeks  in  die 
fkble,  a  wall,  though  it  may  portesi  botk 
bteadth  and  weight,  will,  unless  it  be 
well  held  together,  lie  destroyed  Itl  de- 
tail, and  become  an  easy  prey  to  the 
element  by  which  it  is  surrounded. 
1  am,  Sir,  yours,  ^c, 

WiLLiAii  DnitnoB. 

LOBdoo,  I#,  Norfolk-fltreet,  Stnttkl, 
Angiut  SI,  IS4S. 

PAran  BRTmBn  *<  oh  sba  waus,"  in 

MBOBAllICe'   IfAOASUta/' 

drawing  them  downwards,  seatser  tbelll 
oter  the  bed  of  the  sea.  The  pfueiBe 
words  here  giten,  are  not  thoee  of  tlM 

Super  In  question,  but  they  wlll»  im» 
oubt,  be  admitted  to  express  the  ■sub# 
of  the  assertion.  Now,  If  breakwaten 
were  formed  of  small  stones  whkii,  bjr 
attririon  or  otherwise,  had  been  eoSB- 
pletely  founded,  there  Is  little  ddttbt  d»t 
such  efibets  would  tftke  pliee  till  IM 
whole  OMss  were  reiBoted;  It  Ik,  IMNI^ 
eter,  superfluoui  to  sat  that^  In  tfM 
formation  of  set  embanfcmenii  no  iUoll 
stones  are  used )  msasite  Moeks,  wef giM 
tag  oflen  seteral  tons,  end  of  angulBr 
forms,  being  allowed  to  descend  \m0  tlM 


obe 


by  mtl^, 
anotter' 


IttBl 
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to  D6  piling  tHora  zm  ntribi  w  wintn 
tne  mftTon  of  ni^  wftVM  Mtteffcb,  wftn 
great  sfonev,  sa  tf  t<r  fbrm  really  an  it^ 
citned  phite,  tbe  stones  being  roifglrff 
squared  and  pTaeed  with  their  bnnder 
surfaces  perpendieuter  to  the  ftee  of  the 
wall ;  that  care  is  faken  to  make  Ae 
interstices  as  small  as  possible;  miA, 
finafir.  that  whateTet-  damages  toKy  be 
esosed  07  the  seK  iti  jnuev  of  innd  aro 
mnffeuMiely  repnrcvf  *  i/fNKT  StKn  eir* 
immsfaiicet,  ft  may  he  ssfely  presumed 
HmttkewoA  pflBseiseiJije  reqelrite  Sta* 
hfuty ;  atld  It  tatf  w!  nstfott  pfCKWtnttt 
thst  so  answer  hs*  been  gi^en  to  We  <»• 
servatfous  propotrtided  eooeeiuinfg  the 
dnplacemeut  <n  fhe  ttwtenStEs  dotnpiMMi^ 
sdcu  structureSk 

Peisofis  lOfo  whose  merchi  9tt  llo^srs 
I/oiYglCB  s  FrDtest  againrt  the  J^cisiotf 
of  the  Members  of  the  Harbour  of 
Aeraffe  OommissfOn  may  ecfme,  wfll 
look  hi  tato  m  that  jpaper  for  «  pMss^gi^ 
which  by  tty  ingentnty  can  he  made  to 
sfgniff  '*that  a  fflTen  weight  harhtg  « 
force  sppfied  to  h  boriiontally  Is  more 
easily  ptished  np  an  inclined  plane  of  IS"" 
than  np  one  of  11%'*  (Meeh.  Mdg,,  Tttf. 
llht.,  p.  157,  col.  2);  the  drcihnstancer 
is  too  absnrd  to  htrre  been  asserted  by 
tny  one  Innrittg  the  least  pretension  t^  tt 
knerwledffe  of  meehanies.  TfaeMfly  ptiH 
whfch  relates  to  the  resofntibn  of  for«e» 
is  ht  a  note  to  irt.  2  of  the  •*  Pretest, '* 
where  it  h  stated  that  the  horisonUl  im- 
pttlse  of  a  iinid  on  the  snrfnee  of  a  re- 
sisting body  increnses  with  tne  inerutse 
of  the  tngfe  at  which  tlie  svrftee  ef^ie 
body  is  inelined  to  the  h<»risott.  (The 
weight  being  constant,  a  given  iaiptilsej 
acting  horizontaliyi  exerts  M  efort  to 
tnove  the  body  m  tlie  same  £reetiOfft, 
which  varies  direetiy  ss  the  square  of  the 
sine  of  nie  Ineiinatldn  of  the  snirace  to 
the  hoHSon.)  It  is  presumed  that  Mf. 
Smith  ooald  not  Ititend  to  eontrovert  this 
wen-known  hw. 

No  opinion  tb  expressed  in  the  '^Prt^ 
testr  coneerning  tse  preeise  fwtB  wuldt 
shoo  Id  be  given  to  a  trSttsteTve  seefion  of 
it  sea  embanktoent  $  itnd  it  Is  merely  m* 
thnated  ht  the  sstne  note  thtft  the  ht6 
msy  ha?e  dim^retrt  InelbMiions  to  the 
horivott  in  dift^rent  pM»  of  Its  height, 
the  part  ksbed  by  the  iNrves  reqnhriiigi 
confwmably  t(^  the  Uw  sbtfte  tte^tiofleti^ 
less  iM^MtiOtt  thin  the  |Nkrtiheto#.  S4 
fmt  rronl  any  opifHOns  Stated  m  tne  Ftv^ 
test^'beiitg  dtpihtodf  benring  « IMiidi* 


bfiff^  the  Cycfopean  fhiisoftry  df  (he  tftf- 
cients;  and  abandaoce  (Hf  snmlle^  bfodks, 
or  fhigments,  being  at  the  satoe  time 
thrown  into  the  irster,  the  spaces  be- 
tween the  greater  mssses  may  be  con- 
eerved  to  be  nearly  flTfed  op,  so  that  the 
whofe  at  lenfftfa  assumes,  m  a  great  de- 
gree, the  sottdity  of  a  ftattrrd  rock,  the 
eztlhrior  Uocks  serving  by  their  Wright  to 
eoupress  into  i  oirtineeted  body  Afosc^ 
which  Be  benetth  them ;  and  me  tmm 
hehi^  further  cemented  by  Ae  Mttd  stid 
mvel  from  ^e  bed  of  ne  sea,  which 
fli  tfane  deposits  fts^  hi  the  iaterstides. 

It  is  true  tliat,  on  the  vast  sorfkce  of 
snob  a  breakwater  aS  that  which  secures 
the  hirbdhf  tit  Piytooifft,  it  the  first 
formation  of  the  W6rk,  thousands  of  tpns 
of  stone  tonst  have  rolled  down  loosely ; 
and  flN<se,  by  the  setfon  of  the  9e«  in 
Vhiient  ssorfRS,  wcftfid  neeessarriy  be  cHs-' 
plaeed;  sneh  wasfhefket;  bntinsteadof 
Ml  acttori  contimting  •«  till  tbe  work  of 
dsstrtietiOCI  is  dousu  ni  tnated  **  ^Mfccn, 
Jfy.,  vol.  iBx.,  j».  157,  ool.  1),  as  the 
Writer  of  tw  sraBie  assumes,  speaking 
of  brcskwatnv  in  getteral,  dris  snperb 
BMNtomcitt  tn  nfe  po#er  of  man  to  co'l^* 
troni  the  wavee  remiUns  immfovetble,  and 
ippears  Mkelv  to  Stand  entve  while  tbe 
hirbon*  shiffl  exist 

Bir*  ottitn  iSsntnes  tnit  the  exterior 
of  c  llreak#a(er,  wlten  snlyject  to  tbo 
action  vf  Waves,  is  formed  of  bioeks  in 
JUrl  pfmeeting  fVenf  the  general  inclined 
fWne  of  the  soifkee ;  and,  on  tiiiB  snp- 
posMMt,  he  rigMy  shows  that  some  of 
the  rescdted  parts  of  tlie  fbrce  of  the» 
wnt^,  in  strikittg;  #11!  lend  to  remove 
flto  stones,  end  roit  mem  np  or  down 
ttepbMe;  btfCcati  he  be  ignorant  of  the 
tet,  that  a  great  pitrt  <#  the  resolved 
fbrce*  will  i«t  nerpendietflarly  to  the 
neneral  snrfitee  or  the  plane ;  thos  contri- 
Bating  ftifghtfly  with  tbe  fbree  c^gnfitf 
to  press  m  exterior  bhicks  npon  those 
witbin  them,  tnd  tending  to  consolidate 
.the«Mss?  CanhebeanairareltlsotiHtt 
BMny  fhdttsttds  of  bfoclcs,  on  desseno- 
mf  fnai  tb#  vessels  #hich  convey  thetri 
from  the  ottttlTles  nrttst,  tmong  the  ocei- 
ilsMf^  of  tneir  Hdf ,  assttnto  i^sMons  Ht 
the  riMlsSi  hi  whitft  the^  msy  act  by 
gttvflf  is  #edgM^  rtRie,  indeed,  bst 
ca|fkbfe  «f  retsfning  one  Motber  in  their 
sittoltibtt*  f  And,  sbove  nil,  why  does 
be  oterfeok  the  fkel  that  the  siophig 
fiKe  of  t  bttskwater  selentHleilly  con- 
strnMed  Is  JifesiHuedy  to  its  flirisbed  Maie^ 
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like  that  which  Mr.  Smith  has  tflcribed  to 
them,  hoth  M.  Edit,  a  French  eogineer, 
and  Mr.  George  Kennie  expressly  lay 
down,  that  walls  with  long  slopes  resist 
the  action  of  the  wayes  better  than 
others,  and  that  their  degradation  is 
Ins  in  proportion  as  the  slope  is  more 
gentle. 

The  opinions  of  the  distinguished  per- 
sons here  mentioned,  are  not  cited  as 
evidences  of  any  fact,  but  are  suted  in 
order  to  show  that  the  writer  of  the  paper 
on  sea  walls  has  giTon,  as  consequences 
of  the  principles  affirmed  by  experienced 
engineers  and  scientific  men,  circum- 
stances which  can  by  no  process  of  rea- 
soning be  connected  with  them;  or, 
rather,  which  are  directly  contradictory 
to  them,  and  which  apparently  exist  only 
in  his  own  imagination.  Hence,  what  is 
said  at  the  bottom  of  p.  157,  col.  2,  and 
on  p.  158,  {Meek.  Maf»y  vol.  xlix.,) 
falls  to  the  ground;  and  it  may  be  safely 
assumed  that  no  person  e?er  assented  to, 
or  in  his  writings  implied,  the  affirma- 
tiye  alluded  to  on  p.  158  of  that  volume. 

In  a  more  recent  number  ef  the  same 
work  (p.  181),  Mr.  Smith  gravely  puts 
the  question:  Do  these  facts  (the  sta- 
biUty  of  a  sandy  slope  when  washed  by 
the  waves  of  the  sea,  and  the  mobility  of 
loose  stones  when  acted  on  in  like  man- 
ner) furnish  an  argument  in  favour  of 
a  long  rough  sea  slope  for  a  break- 
water r  Probably,  most  persons  will  be 
disposed  to  think  that  the  difficulty 
would  lie  in  showing  that  they  fumbh  an 
argument  against  it.  The  smallest  sands 
of  the  sea  shore,  if  not  protected  by  some 
covering,  are  raised  by  the  waves ;  and 
often,  in  violent  storms,  are  thrown  far 
inland;  when,  from  the  height  of  the 
coast,  this  does  not  happen,  they  are 
carried  up  and  down  the  beach  till,  by 
the  return  of  calm  weather,  they  are 
enabled  to  deposit  themselves  again  on 
the  shore,  leaving  this,  in  some  situations 
but  not  in  all,  nearly  in  its  original  state. 
The  effect  is  simUar  on  the  loose  stones, 
and  those  onlv  of  a  sea  embankment ; 
these  also  are  in  violent  storms  impelled 
up  and  down  its  sloping  face ;  and,  if  the 
work  be  not  sufficiently  high  to  prevent 
it,  the  stones  may  be  forced  over  its  sum- 
mit, as  the  small  materials  of  the  sea 
shore  are  driven  over  the  land.  Similar 
remedies  are  applied  in  both  cases ;  the 
sandy  slopes  on  ^le  coasts  of  Holland 
are  covered  with  straw,  and  the  stone 


embankment  may  be  paved  in  the  i 
ner  before  mentbned« 

The  disporting  of  rocky  fragments 
among  the  waves,  described  p.  181 ,  coL 
2,  would  furnish  a  very  powerful  argu- 
ment against  a  sea  embankment  vrith 
vertical  sides.  Those  fragments  mmt, 
by  the  beating  of  the  waves,  have  been 
severed  from  the  original  rock;  and 
being  then  hurled  by  waves  against  it, 
they  must  accelerate  its  destmetiaii. 
The  same  words,  very  nearij*  would 
serve  to  describe  the  fate  of  a  wall  widi 
sides  rising  verticaUy  from  the  bed  ef 
the  ocean. 

THE  VALVB    OF    MR.   WALKEB'S   HY- 
DRAULIC BNOINB. 

Sir,— Having  lately  been  invited  to 
visit  Mr.  Walker's  factoi^  to  inspeet  hk 
new  hydraulic  machine,  Ivras  much  gra- 
tified by  a  perusal  of  the  1805th  Number 
of  your  valuable  Magasine,  whidi  fiir- 
nishes  a  very  perfect  elucidiation  of  the 
general  arrangement  of  its  parts.  Theie 
are,  however,  a  few  frets  connected  with  it 
which  cannot  be  too  strongly  placed  be- 
fore your  readers  and  the  scientific  world 
generally.  One  of  the  great  features  of 
improvement  in  Mr.  Walker's  hydranlie 
machine  will  be  found  to  arise  from  the 
peculiar  construction  of  the  piston,  which 
is  less  likely  to  choke  than  m  any  other 
arrangement  that  has  yet  been  eon« 
structed.  A  reference  to  your  engrayipg 
fig*  ^1  P-  149,  will  show  that  the  entire 
valve  consists  of  a  series  of  small  light 
cylinders,  and  any  person  who  has  eza* 
mined  the  practical  operation  of  these 
cylinders  in  a  glass  model,  will  find  that 
they  rapidly  revolve  on  their  seat  while 
the  water  is  passine  through  the  {^lon, 
so  that  the  natural  tendency  is  to  free 
the  valve  from  any  impediment  This 
is  an  advantage  of  great  moment  both 
for  the  purposes  of  irrigation  and  the 
raising  of  water  from  the  hold  of  a 
yessel,  as  many  ships  have  been  lost  in 
consequence  of  the  choking  of  pumps 
constructed  on  the  ordinary  prinetpCe. 
The  next  fact  is,  that  the  course  of  the 
ascending  column  of  water  is  much  less 
disturbed  in  this  form  of  hydranlie  ma- 
chine than  in  the  common  pumps,  ss 
that  the  momentum  of  the  water  is  re- 
tained till  it  is  discharged  into  the  reser- 
voir above.  The  importance  of  retainiqg 
this  momentum  is  shown  in  the  aetioo  ct 
the  hydraulic  ram,  in  which  water  is 
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raised  by  its  operttion  to  a  considerable 
altitude,  and  if,  as  in  the  valve  of  the 
eommon  pamp,  we  suddenly  check  the 
acdon  of  the  water,  the  power  thus 
wasted  is  destructive  of  the  valve  itself. 
Another,  and  scarcely  less  important  fear 
tnrc^  IS  the  small  amount  of  water  that 
letoms  when  the  direction  of  the  piston 
is  ehangedy  snd  in  this  re8i>ect  Mr.  Wal- 
ker's valve  closely  approximates  to  the 
wonderful  mechanism  of  the  human 
bodv,  as  the  valves  of  the  heart  admit  of 
the  least  possible  return  of  the  fluid  they 
are  intenoed  to  support. 

I  am,  Sir,  yours,  &e., 
_^  C.P.P. 

BILV-ACTINO  8LVICS8. 

Sir,— I  should  feel  great  pleasure  in 
being  able  to  afford  your  correspondent, 
"S.  S.,**  page  178  (ante,)  any  useful 
information  in  my  jpower  upon  the  in- 
teresting subject  or  self-acting  sluices, 
the  mechanical  action  of  which  was  inves- 
tisated  by  me,  at  page  87  of  your  current 
volume.  Judging,  however,  from  his 
method  of  calculation  given  at  page  179, 
I  fear  I  shall  be  able  to  do  but  Tittle  in 
reconciling  his  peculiar  views  to  the 
results  of  my  investigation ;  and  I  regret 
this  Uie  more  since  he  seems  inclined  to 
attach  to  the  subject  the  amount  of  im- 
portance it  unquestionably  deserves. 

My  **praciical  deduciUmg"  page  88, 
are  odculated  for  a  particular  case,  the 
details  of  which- are  given  in  the  same 
page;  but  the  results  there  obtained 
must  not  be  applied  indiscriminately,  as 
"  S.  S."  has  done  to  other  imaginary 
eases.  If  your  correspondent  will  only 
apply  the  general  formula,  page  87,  he 
will  find  results  to  suit  His  particular 
case ;  bat  his  deductions  in  page  179  are 
of  no  value  in  connection  with  my  inves- 
tigation. 

Your  correspondent  says,  "I  am  of 
opinion  that  the  average  opening  would 
prove  a  more  correct  measure  of  the 
diseharge  of  water,  than  the  extent  of 
opening  at  the  lower  edge.*'  From  the 
ioea  expressed  in  this  extract,  and  the 
arithmetical  process  which  accompanies 
it,  I  entertain  some  fears  that  the  *'  aver- 
age  cpmdngt*'  referred  to  by  '*S.  S.*' 
have  been  conceived  in  a  misapprehen- 
sion of  the  law  which  obtains  in  the  dis- 
eharge of  fluids.  Surely  he  must  know, 
that  one  foot  of  opening  at  the  sill  of  the 
Bldce,  may  be  equivalent,  as  regards 
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discharge,  to  four  feet  at  the  surface  of 
the  fluid ;  and  we  cannot,  therefore,  take 
an  arithmetical  mean,  as  '*  S.  S*"  hae 
done^  between  those  openings. 

Of  all  the  disadvantages  which  belong 
to  a  sluice  with  long  arms  or  hinges,  the 
most  important  is  that  which  results 
from  the  position  it  assumes  in  front  of 
the  tunnel  doors.  There  it  hangs,  almost 
parallel  to  the  jambs  of  the  door,  a  rigid 
body,  most  effectually  preventing  all  du 
red  discharge,  and  admitting  only  a 
passage  for  the  water  indireetfy  around 
its  sides  and  over  its  upper  edge.  It  is 
not  beyond  the  power  of  mechanical  sci- 
ence to  estimate  the  amount  of  this  ob- 
struction ;  but  if  the  object  of  "  S.  S." 
is  simply  to  decide  upon  that  which  is 
right,  as  distinguished  from  that  which 
is  wrong,  let  him  satisfy  himself  by  per- 
sonal observation  on  the  action  of  each 
description  of  sluice.  I  entertain  a  hope 
that  after  having  done  so,  '*S.  S.'*  will 
agree  with  nqe,  that  in  addition  to  the 
anti-mechanical  principle  of  the  long- 
armed  sluices,  their  practical  action  is  a 
positive  aggravation  of  their  other  inhe- 
rent faults. 

I  am.  Sir,  yours,  &c., 

T.  Smith. 

BridgetoTn,  Wexford,  Aug.  29, 1848. 


THB   **  VAST  AMBRICAK  PBISS  ''  OV 
XNOLISH  ORIGIN. 

Vine-street,  York-road,  Lambeth, 
London,  Aug.  29. 1848. 

Sir,— Tmsting  to  your  well-known  impar- 
tiality,  I  beg  the  favour  of  a  place  for  a  few 
words  in  your  useftd  Magaxine,  upon  the 
article  supplied  to  you  from  the  Eureka,  and 
published  in  your  Nnmber  of  the  past  week, 
respecting  what  is  called,  *' Hoe's  Uuit  Fait 
Press.''  The  article  would  have  been  left 
unnoticed  for  me,  had  the  Atlantic  proved  a 
BufScient  barrier  against  the  spread  of  such 
fulsome  falsehood ;  but  when  it  comes  thus 
far,  and  inshiaates  its  slimy  proportions 
with  a  fair  face  into  our  public  journals,  it 
is  high  time  to  strip  it  of  its  gorgeous  cloak 
of  words,  and  show  in  fuU  relief  its  truthless 
shape. 

It  is  quite  dear  that  the  entire  article  has 
but  one  end  to  serre,  and  as  that  end  shall 
prove,  80  let  the  prelude  rank  with  trnth  or 
falsehood.  The  way  to  the  mad  is  through 
the  mire ;  so  in  this  case,  after  wading  knee 
deep  in  the  polluted  soil  of  historical  ex- 
aggeration and  corrupted  facts,  Messrs.  Hoe, 
(for  who  can  suppose  that  the  article  has  ema- 
nated firom  any  other  quarter  ?)  blinded  by  a 


iTBWMr  1X99  Of  ]fuw  JBiigfatfi  p^xifft. 


«ipagb  flf  csipatile  ijslf  **  9ppro]pnaAon/* 
wMck  ^Bt  begeU  barefaced  **  repadiation,*' 
and  ends  in  composed  and  settled  '*  anneza- 
tion."  I  am  not  Indined,  however,  to  leave 
Messrs. Hoe **  all sdone  in tbdrglorT"— the 
cxown  sitslooselyitpon  Hie  head  of  an  tEmurpery 
jand  so  "this  prindpie entirely  nev  thm^i^ 
oat^->tias  flneUne,  eoB^itatuig  as  It 
4e«  ma  «i«  m  tfas  hiatory  ^f  pristing^^^ 

m«th«r  Baa,  VMUt  he  ptadMl  pg  4P 
grape  «  wttrthfar  fcrow— «he  hiwir  «l  on*  la 
airhMeamiMMi  than  «e»  jeais  ^9»,tUa 
6j'«4limed  ypess  «f  Hoe's  lUi  sJl  <»Mnplete. 
tkfin  mm  the  cylinder  of  Uige  dioyeniiiona, 
jsarolmg  on  an  axis  jnat  Sm  aso^  ;  the 
•omiBoa  t|rpe  fijied  to  its  smface^  9$  de- 
wribed ;  and  all  the  space  the  "  form^'  oonld 
■pare  nuuie  to  distribnte  ink ;  then  oame  the 
emaller  i^linders — they  placed  themaeWes 
aronnd,  just  twice  as  numerous,  hideedy  but 
in  position  no  way  difbrittg;  tapea,  toe, 
hnnffiit  sheets,  which  passed  in  qwidk  ««c- 
«e8Bion  romnd  each  eaufter  eyUnder,  smd 
Bieetnig  wkh  Hie  whaiiiB^^  type  vaeeiDad  jta 
iaapress;  then,  by  aBoCher  ff0iite,4ped  back 
•nd  fonad  repose,  each  an  «  aepiararp  board. 
Nor  weiie  theae  Ihiaga  emAnnJ  t»  the  mind 
alone  of  the  inventor,  for  they  soon  became 
the  subject  ai  a  patent,  the  specification  of 
whicfa  waa  in  due  time  enrolled  and  laid  open 
to  tiie  world.  It  may  he  objected — '*but 
how  do  you  know  that  Messrs.  Hoe  were 
aware  of  such  a  pateot  existing  V  I  answer, 


ifnmimUX'  Hoe  wai  in  Londan  after  the 
pateat  wa^  obtaiaed,  and  t^  invention  was 
then  fully  explained  to  Um,  and  many  de- 
tails whidi  were  not  desczibed  in  the  speci- 
fication, to  which,  of  oonrae,  he  had  free 
access,  were  fiberaQy  lata  TMawe  Iub,  oy  tne 
faiTentor  nuaeeli  la  a  nfeaHly  way* 
time  after  Mr.  fiae  had  left  Bi 
wwaear  reaped  liils  aoaadtry  tfrnt 
aaadiiae  waa  ia^aaneaf  aaaiteqpiiaak 
Mr.  iioa'a  aapirirtliadeiwr<  md  mm  m 
hum  tti|s  inf¥r*  fyjii^jij  isleaiif  maag^ 

^W  ^^^SP   v^^S^^^  '^^  W^w  ^paH^^^^A^Pfl^  ^^  ^ff^a#  ^^^^P 

vention  of  David  Kapiec 

That  Mewm.  Hae  aia  fbt  first  who  have 
9ade  the  machine  is  no  doubt  to  their 
credit,  or  perhaps  §$  much  so  to  the  "go 
ahead  "  character  of  the  American  papera, 
as  they  have  not  failed  to  appreciate  what 
lias  ia  eaia  haaa  laid  iMfoea  aheee  newspaper 
piopeietors  la  IMb  tcoaatiy,  who  haas  iiw 
ffaateat  gead  far  apaed  la  pwHif afioa.  pro- 
bably the  fret  that  4nm<m  km  auiia  wm 
af  $lm  dMrantiaa  nay  aoma  j«|p  tfioaa  la  liMa 
ail^  who  are  gpaaniag  under  the  ipeaaa^uv^ 
JNEuabers,  and  wiho  iw^puce  canrinaally  |p 
plead  excuses  ftv  ti»  lateaeas  of  deiiveijr  hf 
thrawing  tlw  blame  ixpon  l^e  inefficieocy  jaf 
their  printing  madunery. 

The  insertion  of  these  ft^sts  in  the  eanaa 
.of  truth  will  oblige, 

Tour  obedient  tServaat, 

Jambb  M.  if  ansa. 


■n.T  LIST  OF  NBW  »WGI.IRH   FATF.NXS* 


Edward  Dendi,  of  Ifuntperpoint,  Sussex,  hot- 
hoiiM  btdlder,  for  improTements  in  the  roofing  of 
MtaamrrtuuiM,  het-hoiuea,  aad  other  Uko  atruc- 
tutea.    Aqguat  26;  aIx  months. 

WUliaia  Young,  plumber,  and  Hennr  Burgess 
Toung,  engineer,  both  of  Bamstairie,  Devon,  for 
4nprav«ments  In  soMltlng  and  nflniDg  tead  «m. 
AjiigiutMl^i  aixmonlbs. 

dxn^  Jftowiayi  of  ftfrmii^ham,  huttoa  manu- 


faotuxer,ihr  improvementa  in  the  maanfacture  eff 
buttons.    August  28 ;  aiz  months. 

Elisabeth  Chrees,  of  ttonerton  CaaMe,  Hnmwaap, 
Middleaex,  for  Janprovemeala  la  4ie  mannfantnra 
of  sealing  wax.    August  29;  six  months. 

Peter  Wright,  of  Dudley,  Woroeiter,  vlee  and 
anvil  mantifliotjarex,  for  oertain  impioTemente  Ip 
the  manufacture  of  vice  JlMxes,  ana  In  the  machl- 
neiy  Ibr  effeetiag  the  same.  AuffoflC  3t;  six 
moaths. 


irasKLT  LIST  ar  oaaiaifs  voft  AKTioLaa  ov  vviLirr  aAaiavaaani. 


Date  of 
▲ng.2S 

a« 

& 

29 

Mo.4n 
theEo- 
flstwr. 

IS» 

U5J 

1552 
IMS 
1554 
1j55 

1556 
IU7 

J65R 

•1569 

1560 

Fsoprloton'  HaaiM.                      Addrewes. 
Zsaae  Ridior  .■..*•«..•••.■.  Bedminster.  Bristol 

Subjects  of  Designs- 

filhcnrk. 

ing,  paiotiag.  and  slaaiqg 
saahM. 

Messrs.  Wilson  Watdour-street, Hoho ^^,  Artists'  sketch  box. 

Axthur  Becks  Dadky,.*  Bicmingham  ...m».      .  Tiouser  stcap. 

i.  and  W.  A.  Blair  ^....  Ironsate,  Qlasgbw  .................  Compass  hats. 

wm.  English  and  Son,  Brighton   and    Lewes,    Cutlers 
and  Surgical  Instrument  Ma- 
bath. 

Jn.  Crutchley  de  'Wltte,  4S,  Threadneedle-stieet^. ... , ^^n  hnldMr. 

SO 

If 
u 

HilUacdaDdaaioaMaoB,  Biwingham 

J.  TyJor  and  Son «  TTarwIck-lane ^.....«.. 

WUliamNorris  Gloucester-place,  Hackney 

Faatesiiags   |^    arOdto     af 

dress. 
.....Flush   lap    Joints   for  m^ftal 

gvooven. 
..M.  Feaelope  Croohet  jieedk. 

389 
The  S^Uway  Itecord, 

(BPITSD  3T  JOHN  ROBERTSON,  M.A.,) 

T9  yffhl!<]iwl  e^d7  ^fry  Saturday  Momtogi  «iA  contains  Adl  and  exclusive  Reports  of  all  Railwigr 
If^etiiigs,  with  the  Offlcial  Documents  in  Aill ;  Railwar  Iav  Cases,  Railway  Share  Uiti^  an4  TraAe 

RflkufHB,  and  all  piatters  aflbcting  Railway  Proprietors.     It  is  considerably  lazgsr  than  aoyothar  Bailway 

Fqper,  and  Is  exdoslrely  devoted  to  this  branch  of  enterprise. 
The  XaUwag  Reeeni  wOl  be  found  a  peculiarly  eligible  medium  for  Advertisers  of  an  artides  eon- 

■Mled  wflh  BaUwisy  OomipaftlM,  and  all  matteiSi  whether  of  use  or  luznty,  which  It  is  sought  to 

bffng  nader  the  nqtiee  of  Capitalists. 

Pdae  fid.  pt^npedi  09pe,  153,  Fteet-ttreet,  London. 


OUTTA  rSRCKA  COMPANY'S  WOltlCS, 

WHARF  ROAD,  CITY  ROAD. 

,  lit  4pni»  1148. 


rpHE  6UTTA  PERCHA  COMPANY  hate  gtaat  pleasure  in  stating  that  the  steadily incnaaiofdemaiid 
'*'    for  tha  P4TPIIT  QwttA  PxncnA  Paxyxva  Bakds  Justifies  the  utmost  confldenoe  that  they  are  ftUly 

mpioTod. 

Their  durabQi^  and  strength— permanent  contractility  and  uniformity  of  SDbstanca— their  non-susoep- 
tlbility  of  injury  from  contact  with  Oils,  Orease,  Acids,  Alkalies,  or  Water— and  the  facility  with  whicb  the 
slBgtelointnquifedeaabemadein  Bands  of  any  length— render  them  superior  for  almost  aU  working 
purposee,  and  daoidadly  eoeiionical. 

Goi^sHsa,  TusxMo  of  all  sixes,  Bovoibs,  Cathetxks,  Stethxscopxb,  and  other  Sprglcal  Instruments; 
MovLDiiroa  von  Picruna  Fbamxs  aod  other  decorative  purposes-.  Whips,  Thonqs;  Tivxis,  Gox.v,  and 
CaicssT  BauJ|  1^0.,  in  great  variety^ 

Pfitmt  Gixna  Percha  Shoe  Solof t 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlsfsetorlly 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
•aknowMflsd  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  leather,  with  giaat  additional  peraonal  comfort;  and  they  remain  perflsctly  tmp0rvlous  to  wet 
until  quite  worn  through. 

Boot  and  Slioe  Soles  for  Sumner  Wear« 

The  fket  af  the  total  impervlouaness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  (he  suffering  which  theproverbial  uncertainty  of  our  climate,  xvxv  ix  Sumkxk,  so  often 
inflicta  npon  the  incautious,  and  this  efieet  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  aflbrd  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable.  In  conjunction  with  security  agidnst  damp. 

4i  At  Mete  ItflM,  the  rtmmrkaMe  non-w»du«tiHg  propertiet  of  GuUa  Percha  afford  a  most  vtUnabU  pro- 
teeMoa  io  ttois  w*o  «r«  suifect«4  lo  tufferin^  «r  inconvenience  by  walking  upon  heated  pavemenu. 

The  Question  of  the  durability  of  Gutta  Percha  Soles,  a«  compared  with  Leather,  has  long  since  been 
decided  in  lavour  of  the  former;  avd  a«  iBStaace  of  fMlnre  luia  j%%  come  to  vnO  know« 
<--- — I  of  the  OonqHtny  wUeh  may  not  be  uicxilied  to  n  a«fflect  of  t^etv  prtnted 


Wliat  to  Eatf  IMmkf  aad  Avoid. 

aOBin)  DieSBTION  f  what  a  boon  I  but  what  a  rarity  1  All  the  wealth  In  the  world  cannot  buy  It,  mS 
ftt  Imw  sbajd^  it  Is^to  secure  it  Dreamless  nightt  I— How  reOrcihing  is  a  good  night's  fest,  and  how 
Jbv  obtain  it  I  How  terftil  ia  illnasa,  and  who  have  we  to  blame  for  it  but  ourselves?  Physio  is  one  evil 
to  euro  another ;  bnt  eantlon  keeps  off  more  Are  than  water  quenches.  Reader,  if  you  value  the  desideratar 
«r  go94  liealth  in  the  day,  and  tranquil  repose  at  nights,  together  with  mental  serenity  at  all  times,  or 
steold  laek  tomesa  of  nerve  or  purpose,  or  suilbr  flrom  the  serrews  of  an  afflicted  body,  seek  how  to  ob- 
tain the  ftmner,  and  remove  the  Utter,  in  DR.  CULVERWELL'S  little  Memoirs,  called  •*  HOW  TO  U  VS^ 
m  WKAT  TO  EAT,  DRINK,  and  AVOID ;"  and  its  Companion-*'  HOW  ta  be  HAPPY" (the  prlee  is  but 
ta.  «aeh  i  if  by  post  Is.  6d.  in  atampa.)  They  reeosDmend  no  nostrum,  pill,  or  balm,  but  render  every  pos« 
sceaor  master  or  mistress  of  his  or  her  own  case.  They  tell  home-truths,  and  detail  Cscts  that  may  astound^ 
bnt  which  are  worthy  of  recognition;  and  they  furthermore  unmystify  the  laws  of  life,  health,  and  happy 
qcaa;  that  how  to  Uve  happily  and  eonlentedly,  Is  rendered  clear  and  open  to  the  humbleet  faitelllgenco. 
Ta  be  had  of  Sherwood,  93,  Paternoater-row ;  Carvalho,  U7,  Fleet-street ;  Mann,  89,  Cornhill ;  Nelson, 
4SI,  West  Strand,  and  all  booksaUers;  or  dUeet  from  the  Author,  10,  Argyll-plaoe  RcgenMtreet,  who  can 
be  personally  conferred  with  daily  till  four,  and  In  the  evening  till  nine. 
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To  iBTentom  and  Pai«nt«es. 

ME88R8.  R0BERT80N  ft  CO., 

PATXVT  lOLICXTOai, 

(Of  which  flrm  Mr.  J.  C.  ROBERTSONi,  tho 
Si>iTO«  of  the  MxcHAiriCB'  Magasivx  from  Its 
eoBunenoement  in  1823,  if  principal  partner,) 
undertake 

The  proevratloii  of  Patents 
For  England,  8eotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  bnsi- 
nesa  relating  to  Patxmts. 

gpedflcattona  Drawn  or  Rerised. 

SISCLAIMBRBy  AND  mMORANDUMS   OF 
ALTBRATION    PRSFARSD    AND    BMaOLLlD. 

Oareata  Bntered  and  Oppoaitlons 
Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTiee  on  Oasea  snbnittedj  *e.  *e. 

BIsssas.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  A.n.  1617  (15  James  I.)  and  regularly 

contfiiued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonaUy  or  by  letter. 

AdTaatages  of  ResisteringDe- 
sigmi  for  Articles  of  UtUity. 

Under  fhe  Niw  Dfrigiu  Jci,  6  and  7  Fie,  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (from  12/.  to  20/.) 

Protection  immediate,  (may  be  obtained  in  most 
cases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meehanie/  Magazine, 
No.  1047,  price  M.;  and  for  Lists  of  Articles  re- 

eitered  under  the  New  Act,  see  the  subsequent 
onthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Prorisions  of  the  Act.  prepared,  and  Registrations 
elTected  without  requuing  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Deidgns  Regiitntioa  Agtntfi  19$, 
Fleet-street. 

Ornamental  Designs  also  regiatered  under  the 
5  and  6  Vic.  c.  100. 


niHE  PEOPLE'S  JOURNAL  and  HOWITT'S 
*-  JOURNAL  aie  now  combined.  The  Part  for 
September,  forming  Part  82  of  the  People's,  and  20 
of  Hewitt's  Journal,  price  Serenpence,  is  now  ready, 
and  contains,  besides  other  valuable  articles :— 1.  A 
Few  Words  for  our  Agricaltural  Labourers.  By  a 
Farmer's  Son.  2.  A  Summer's  Day  at  Cobhsim. 
By  E.  L.  Blanchard.  8.  Eccentricities  of  Gainsbo- 
rough. By  R.  H.  Home.  4.  Industry  an  Element 
of  Female  Excellence  and  Happiness.  By  J.  A. 
Smith.  6.  Iran;  or,  the  Immured.  A  Russian 
Tale.  Br  Thomas  Oaspey.  6.  Mrs.  Betty  Baig^n. 
By  Goodwyn  Barmby.  7.  Old  Fallacies  become 
MevFao^f.    ByHeniyLestaiHazzison,    S.  Revo- 


lutions and  Refbnni.  By  J.  Paaimora  Edwudf . 
9.  Selections  from  the  MSS.  of  the  late  ZIbah  Leg- 
gettace.  By  Thomas  Lee.  10.  The  City  Home. 
By  lury  May.  11.  The  Two  Flutes.  A  Oermen 
Logend.  By  H.  R.  Addison.  And  Poems  by  Mn. 
E.  8.  Craven  Green,  Mary  Bennett;  Ebeneser  El- 
liott, W. C. Bennett,  Johnson  Barker,  HenryFiank 
Lett,  Lestai  Harrison,  Russell  Southern,  C.  Flambe 
fte.,  ftc. 
WiLLOuoHBT  and  Co.,  22,  Warwick-lane,  Londoiu 

To  Bngineers  and  Boilei^ 
BKaken. 

TAP- WELDED  IRON  TUBES,  FOR  MARIHB 
-Li  AND  LOCOMOIITE  STEAM-BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes;— > all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Birmingfaana. 
and  Smetnwick,Staiibrdshire,manafteturBBoilen 
and  Gas  Tubes,  under  an  ezolnalve  License  tnm. 
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1.  The  new  steam  propeller  which 
forms  the  leading  subject  of  Mr.  Mauds- 
lay's  present  patent,  obviates  one  of  the 
greatest  obstacles  that  have  hitherto 
stood  in  the  way  of  steam  propelling, 
whether  by  means  of  screw  blades  or  flat 
blades,  or  blades  of  any  other  descrlp. 
tion ;  via.,  the  difficulty  of  shipping  and 
unshipping  the  propeller.  Mr.  Mauds- 
lay  affixes  the  blades  of  his  propeller 
(which  may,  he  says,  be  of  "  any  ap- 
pioved  or  suitable  form")  in  such  a 
maimer  to  the  driTing-shaft  that  the 
propeller  asiumei  of  itself,  u  it  were,  the 
proper  angle  for  propulsion,  the  instant 
the  driving-shaft  is  put  in  motion,  and 
returns  as  instantly  into  a  neutral  or 
inoperative  position  when  the  driving- 
shaft  ceases  to  rotate. 

Fig.  1  represents  part  of  the  stem  of  a 
vessel  fitted  with  this  improved  propeller; 
Fig.  2,  a  front  view  of  the  instrument 
detached  from  its  place  in  the  vessel; 
and  fig.  8,  a  sectional  plan  of  the  propeller 
and  its  connections  on  the  line  ab  of  fig. 

'a}IJ  aie  the  blades  of  the  propeller, 
which  are  inserted  at  their  inner  or  narrow 
ends  into  sockets,  B>  B',  in  the  end  of  the 
propeller-shafC,  S,  in  which  lockets  they  are 
free  to  turn  to  the  extent  to  be  presently 
defined-  To  the  shank  of  each  propeller 
blade  there  are  two  toothed  s^menti,  C>  C\ 
C'C,  attached  one  at  the  top  of  each 
socket,  and  the  other  at  the  bottom  of  it  i 
and  the  two  seU  of  segments  work  the  one 
into  the  other  within  the  Umits  determined 
by  the  stops,^,  bo  that  the  propeller-blades 
must  always  move  in  perfect  unison,  and 
can  only  turn  round  in  their  so^ets  to  the 
extent  allowed  by  the  stops.  £  is  a  sliding 
citttefa,  affixed  to  the  driying-shaft  inside  of 
the  propeller-blades,  which  may  be  moyed 
stemwards,  so  as  to  lay  hold  of  either  of  two 
sets  of  pins,  dd  and  ee,  which  project  from 
||»  haek  ef  the  wheels  of  the  innermost 
pro^eUer-bUde,  A*.  V  is  a  vertical  rod,  by 
neans  of  which  the  elntch,  £,  may  be  worked 
ttosa  the  deck  of  the  vessel ;  this  rod  termi- 
9atia(  at  bottom  in  a  screw,  which  takes 
into  a  swiveUed  nut,  n,  which  is  attached  to 
one  arm  of  a  bell-crank,  6,  the  other  arm 
of  which  u  forked  so  as  to  embrace  the 
dutch,  E,  when  brought  down  upon  it. 
The  mode  in  which  the  propeller,  as  thus 
fitted,  acts,  is  as  follows:— Supposing  the 
clutch  to  be  disengsged,  and  the  driving- 


shaft  to  be  put  in  motion,  the  blades  are 
immediately  thrown  out  into  the  angular 
positions  proper  for  propelluig,  and  thej 
wiU  oontittne  in  these  positions  as  long  as 
the  shaft  continues  to  rotate.  Should  oooa- 
sion  arise  for  backing  the  vessel,  the  blades 
are  then  seeured  in  their  extended  positiona 
by  interlocking  the  dutch  with  the  phis,  dtf  , 
at  the  back  of  the  wheels  of  the  inaermoet 
bUde,  A*,  as  represented  in  fig.  8.  When 
the  engine  is  stopped,  and  the  driflng-shaft 
ceases  to  rotate,  and  the  dutch  ia  withdrawn^ 
the  propeller-bUdes  will,  by  the  action  of 
the  water  upon  them,  be  turned  round  in 
their  sockets  until  they  come  into  a  Una 
with  the  course  of  the  vessd,  and  present 
their  sharp  edges  only  to  the  water,  as  ex- 
emplified in  fig.  4 ;  and,  for  greater  seeurit]r» 
they  may  be  made  fkst  in  this  position  bj 
interlocking  the  dutch,  E,  with  the  pine, 
0€,  at  the  back  of  the  wheels  of  the  Inasr* 
most  blade. 

From  the  instantaneousness  with  whieh 
this  peculiarly  fixed  screw  propeller  oaa 
be  turned  to  account,  from  its  never 
being  required  to  be  raised  out  of  the 
water,  and  never  ofiering,  when  in  the 
water  and  at  rest,  any  material  obatme- 
tion  to  the  steering  or  progression  of  the 
vessel,  it  seems  to  possess  so  far  a  great 
superiority  over  all  the  screw  propellera 
hiuierto  in  use ;  but  it  promises  to  be 
more  especially  advantageous  in  the  ease 
of  vessels  going  long  voyages,  with  small 
store  of  fuel,  and  employing  steam  an 
an  auxiliary  power  only,  when  the  wind 
is  not  fair  for  the  use  of  sails.  With  a 
propeller  of  this  deeeription,  not  a  minute 
need  be  lost,  in  changing  from  sailing  to 
steaming,  or  from  steaming  to  sailing, 
and  consequently,  not  a  pound  more  of 
fuel  need  be  expended  than  is  absolutely 
required. 

2.  The  peculiar  feature  of  Mr.  Mauds- 
lay's  new  furnace  consists  in  the  employ* 
ment  of  rotating  tubular  screw  ban, 
and  hence  the  name  ('*  Arehimedean") 
by  nhich  we  (not  Mr.  Maudslay)  have 
ventured  to  distinguish  it.  Fig.  5  is  a 
longitudinal  section  of  the  fhraace  i  and 
fig.  6  a  front  view. 
UH ,  are  the  fire-bars  which,  instead  of  bdng 
as  usual  solid  fixtures,  consist  of  a  series  of 
tubes  which  are  free  to  revolve  in  their  bear- 
ings, are  open  from  end  toend,  screw-threaded 
on  the  outside,  and  perforated  with  numer* 
ous  aUr-holes.    On  the  front  end  ef  each 
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bar  there  is  a  broad  flange  or  ahoolder,/, 
which  projects  beyond  the  general  line  of 
the  famBce,  and  has  a  worm-wheel,  W, 
formed  upon  it.  An  endless  screw-shaft, 
K,  which  passes  across  the  front  of  the  far- 
naoe,  and  is  worked  from  the  engine  through 
the  medium  of  the  berel-wheeU,  N,  O, 
takes  into  the  whole  series  of  worm-wheels, 
W,  and  canses  thereby  the  constant  rotation 
of  the  fire-bars.  L  is  a  throttle-TalTC  hop- 
per by  which  the  coals  are  supplied  to  the 
fhmace.  As  the  coals  drop  from  the  hopper 
they  fall  upon  an  inclined  shoot,  M,  which 
projects  them  upon  the  front  end  of  the  fur- 
nace bars,  whence  they  are  carried  gradually 
forward  to  the  back,  by  the  rotation  of  the 
bars  and  the  action  of  their  screwed  sur- 
fisLces  on  the  mass  of  fuel. 

In  consequence  of  the  bars  being  in 
this  constant  state  of  rotation  it  is  almost 
impossible  that  either  clinkers  or  ashes 
should  accumulate  upon  them. 


distinctive  boundaries  of  the  ancient  and 
modem  geometries.  As  long  as  we  con- 
sider a  product  to  be  identical  with  a 
rectangle,  instead  of  analogieal  to  it, 
these  difficulties  will  cling  to  us.  It  ib 
not  a  question  of  language,  visible  or 
oral,  but  of  the  mode  of  our  eoncetning 
the  two  things.  The  analogy,  indeed, 
holds  perfect  for  the  first,  second^  and 
third  powers  of  numbers  with  the  line, 
area,  and  solid ;  but  there  it  "comes  to 
a  dead  stop.'*  We  cannot  conceive  more 
than  three  dimensions  of  space ;  but  we 
can  conceive  higher  powers  of  numbers 
than  the  third.  The  very  circumsUnce 
of  the  want  of  continuity  in  the  analogy 
beyond  a  certain  stage,  is  a  complete 
proof  of  the  want  of  identity  of  concep- 
tion, even  to  the  extent  that  the  analogy 
holds  good. 

Let  a,  b,  c,   represent  three  tines. 


ON  THE  iniA  OT  FORM  TO  BB  ATTACHBD 
TO  THB  P0WBB8  OF  NUlfBBBS.  BT  **  EX- 
RBYIBWaK.'* 

Mr.  Editor,— The  paper  signed  "Ta- 
T&OMATHEMATiGUS,"  iu  youT  last  Num- 
ber, is  exceedingly  ingenious,  and  cannot 
be  the  production  of  any  but  a  real 
thinker ;  albeit,  his  thoughts  may  have 
been  spent  more  upon  other  subjects 
than  mathematics,  particular  circum- 
stances lead  me  to  think,  indeed,  that  the 
writer  is  the  very  Jlret  physiologist  of 
our  age  and  country ;  but  whether  I  be 
right  or  wrong  in  this,  I  am  sure  the 
author  will  excuse  my  somewhat  differing 
from  his  special  views  on  both  the  topics 
which  he  discusses, — at  least  in  part. 

1.  The  idea  of  form  to  be  attached 
to  the  powers  of  numbers. 

A  ^eat  deal  of  confusion  is  created  in 
the  minds  of  young  mathematicians  from 
the  following  circumstances : 

(a.)  That  the  names  by  which  the 
powers  of  numbers  are  expressed  are 
taken  from  processes  and  ideas  which 
are  peculiar  to  pure  geometry:  viz., 
square,  cube,  sursolid,  &c. 

(6.)  That  the  notation  in  which  geo- 
metrical magnitudes  are  expressed  is 
directly  copied  from  the  notation  o{pure 
olg^ras  vis.,  AB>,  AB»,  &c. 

This  interchange  has  been  the  main 
cause  of  the  perpetually-occurring  diffi- 
culty which  mathematicianB  encounter  in 
all  their  attempts  to  demonstrate  the 


They  may  do  this  under  two  hypotheses. 
First,  as  the  names  of  the  three  lines  ex- 
hibited in  the  form  of  data  for  a  problem 
or  conditions  for  a  theorem;  and,  se- 
condly, as  the  number  of  times  some 
linear  unit,  d,  is  contained  in  them  re- 
spectively. The  former  is  the  geome- 
trical conception ;  the  latter,  the  alge- 
braical (or  more  definitely,  the  numeric^) 
one.  Now,  in  the  purely  numerical  con- 
ception we  lose  all  sight  of  concrete 
quantities ;  and  without  departing  from 
the  abstract  conception^  we  can  in  no 
other  way  interpret  iht  product  ab,  than 
as  a  repeated  b  times,  or  as  6  repeated  a 
times.  There  is  no  geometrical  concep- 
tion mixed  up  with  it;  and  it  is  only  by 
a  subsequent  convention  that  the  pro- 
duct ab  can  be  understood  to  represent  an 
area.  In  the  same  way  it  is  only  by  a 
corresponding  and  subsequent  conven- 
tion that  the  product  abc  can  be  un- 
derstood to  represent  the  volume  of  a 
solid.  The  conception  of  a  rectangle 
and  of  a  rectangular  parallelepiped  is 
altogether  foreign  to  that  of  a  product. 
There  is  not  only  no  necessary  connec- 
tion, but  there  is  no  actual  connection, 
beyond  that  which  is  created  by  subse- 
quent convention.  It  may  be  instructive 
to  examine  both  how  this  convention  is 
made,  and  how  it  operates. 
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It  18  a  remarkable  fact,  that  geometrj 
bas  always  been  in  advanee  of  arithmetic ; 
mod  that  the  latter  acienee  has  been  con- 
tinually obliged  to  fall  back  upon  the 
former  for  a  justification  of  every  onward 
step  it  took.  The  antients  were  unable 
to  investigate  the  commonest  properties 
of  numbers,  except  by  reasoning  upon 
magnitudes  which  were  hypothetically 
to  each  other  in  the  same  ratio  as  the 
two  numbers  under  comparison.  What 
eke  were  7th,  8th,  9th  and  10th  books 
of  Euclid,  but  an  investigation  of  the 
fundamental  properties  of  incommensu- 
rate and  commensurate  numbers,  based 
upon  the  properties  of  lines  which  had 
^e  same  ratio  ?  The  mvstical  treatise 
of  IKophantus  might  perhaps  be  sup- 
posed to  militate  against  this  assertion : 
but  what  will  be  said  if  the  properties 
which  even  he  has  given  can  oe  traced 
to  a  geometrical  source — or  at  least  es- 
tablished by  reasonings  having  a  great 
similarity  to  those  employed  by  Euclid, 
and  in  no  case  requiring  any  new 
principief  I  am  able  (so  at  least  I 
oelieve)  to  establish  this :  but  the  pre- 
sent is  not  the  appropriate  time  or 
place.  The  antients  never  treated 
ratio  on  the  idea  of  the  two  magni- 
tudes compared  having  a  common  mea- 
sure: though  it  is  more  than  possible 
that  their  earlier  speculations  might  have 
been  suggested  by  that  particular  case  of 
the  relation  of  the  two  magnitudes.  For 
the  distinction,  however,  between  the  two 
methods,  I  may  refer  to  the  elaborate 
and  critical  discussion  of  Professor  De 
Morgan  appended  to  his  Trigonometry, 
under  the  title  of  **  The  Connection  of 
Number  and  Magnitude." 

Again,  when  -a  x  —  h  came  to  be  dis- 
cussed as  a  necessary  case  of  general 
arithmetic,  algebraists  were  obliged  to 
Ml  back  upon  the  evidences  of  geome" 
trical  analogy  as  the  best  they  could 
offer  for  the  assertion  that— ax  -h^xab. 
To  this,  however,  the  second  speculation 
of  Tatbomathbmaticus  will  require 
me  to  return  with  some  detail,  and  it 
may,  therefore,  be  passed  without  farther 
remark  just  now. 

Most  of  the  so-called  ''applications  of 
algebra  to  geometry"  have  been  errone- 
ously named :  for  they  are  rather  (ex- 
cept  the  bald,  mechanical,  and  incom- 
plete imitations  of  Descartes)  applications 
of  geometry  to  the  interpretation  of 
idgebraical  investigations   and    results. 


This  is  emphatically  the  case  with  the 
very  highest  work  of  the  whole  class— 
thatof  Monge.  £xoept  in  geometrical 
analogies,  it  is  a  fact  that  the  more  re- 
condite resulu  of  algebraical  investiga- 
tion very  .rarely  admit  either  of  any 
interpretation  or  even  of  verification. 
On  the  contrary,  after  all  die  pre- 
tensions made  by  algebra  to  furnish 
geometry  sometimes  with  wings  and 
sometimes  with  crutches ;  yet  the  writ- 
ings of  Monge,  of  Dupin,  of  Poncelet, 
of  Ollifier,  and  of  Chasles,  have 
proved  that  geometry  is  not  only  able  to 
pursue  its  own  course  alone— but  also  to 
proceed  at  a  pace  such  that  algebraical 
analogies  cannot  even  keep  it  within 
sight!  But  this  is  digressing;  so  let 
us  return  to  the  original  question. 

It  was  readily  seen  that  if  two  lines, 
AB,  fiC,  were  placed  at  right  angles^ 
and  the  rectangle  completed^  and  that  if 


M 


Ar-f 


these  lines  were  actual  multiples  of  some 
third  line  AE;  and  likewise  that  if 
AB  -a  times  AE,  and  BC  »  6  times  AE ; 
then  there  will  be  as  mang  squares  equal 
to  the  square  AEFG  upon  AE  in  the 
rectangle  ABCD,  as  there  are  units  in  the 
product  of  the  numbers  a  and  b.  This 
holds  good  for  any  magnitude  AE,  which 
is  an  exact  submuUiple  of  AB  and  BC ; 
but  when  we  take  AE  incommensurate 
with  one  or  with  both  the  lines  AB,  BC, 
the  reasoning  by  which  the  nroposition 
is  proved  no  longer  holds  gooa  ;  and  the 
conclusion  can  no  longer  be  held  to  have 
been  proved.  At  the  same  time  it  is  not 
denied  diat  if  we  admit /(n),  any  func- 
tion of  n,  to  represent  the  number  of 
times  that  AB  contains  AE,  andj7/(n) 
similarly  for  BC  and  AE,  there  are 
unquestionable  modes  of  extending  the 
above  referred-to  proof  to  the  cases 
which  correspond  with  this  very  hypo- 
thesis. Yet  the  antient  geometers  knew 
no  such  modes  of  reasoning ;  and  for  the 
sake  of  logical  purity,  it  is  a  happy  cir- 
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cumstiiice  that  they  did  not  disooTer 
any,  I  say  it  was  **  happy"  because  it 
threw  them  upon  a  course  of  investiga- 
tion, which  IS  alike  unrivtlled  for  its 
logical  oompletencvs  and  for  the  pro- 
foundness of  its  conception.  They  never 
*' minced  the  matter,"  but  seized  the 
doctrine  of  ratio  in  all  its  generality  i 
in  fact,  to  an  extent  that  few  of  us 
^*  degenerate  moderns"  fully  appreciate. 
They  never  attempted  (or  at  least  if 
they  did,  their  attempts  in  this  way 
have  been  foivotten  in  the  lapse  of  ages) 
to  take  even  Uie  uUinuUe  common  mea- 
sure of  two  lines  as  the  basis  of  their 
reasoniog;  but  they  have  laid  down  a 
mode  of  comparing  two  magnitudes  of 
the  same  species  which  seeks  no  *'  go- 
between,'*  but  which  is  wholly  and 
directly  dependent  on  the  jfundamental 
conception  and  definition  of  ratio^-or 
nther»  properly  speaking,  of  **  propor- 
tion'' as  defined  in  Euclid's  fifth  book. 
It  is  the  most  refined  idea  of  the  an- 
tient  geometry — perhaps,  of  tiie  antient 
philosophy  idtogether;  and  certainly 
amongst  the  most  recondite  of  our  modem 
speculations  we  find  nothinff  which  ap- 
proximates more  cloeelv  to  Uie  exercise 
of  "pure  intellect  **  (to  use  a  phrase 
which  it  seems  the  tendency  of  tne  age 
to  adopt  from  Kant)  than  tnis  mode  of 
comparing  maffnitudes.  Admitting  the 
fifth  book*  to  be  established,  the  whole 
doctrine  is  implied  in  Euc.  vi.,  28,  and 
xi.,  34.  All  idea  of  numbers  is  excluded 
flrom  theae  views. 

Now  a  product  means  only  repBtitum^ 
and  in  no  way  implies  the  idea  of  the 
formation  of  a  rectangle^  or  of  a  parallel- 
opiped.  The  sUted  relation  is  a  Mcra 
mceUUni;  and  without  a  subsequent  con- 
vention could  never  have  been  discovered 
to  possess  the  slightest  analogy.  All 
that  we  can  le^timately  understand  by 
a  M  A£,  multiplied  by  the  number  6,  is, 
that  AB  is  repeated  b  times,  or  that  the 
result  is  a  line  b  times  the  line  AB ;  the 


*  ThoBsh,  M  mjr  Ibrmer  papers  will  thotr,  I  sm 
«  itnetn  admlrar  of  th*  antient  fiometiy,  I  mutt 
fut  In  a  elaim  to  tzempUon  from  being  "  a  blind 
follower*  of  tlMin.  For  inttanoe,  I  deem  Props.  7, 
S,  S,  10,  of  the  AffKh  book  of  Boolld  to  be  perfbctly 
•nijparflnoiu ;  inasmuch,  as  while  the  question  is  one 
of  m»0uitud€  eaif ,  a  magnitude  equal  to  one  of  the 
equal  magnitades  maj  be  Uken  into  consideration 
instead  of  it ;  and  a  ratio  of  inequality  is  neoes- 
•arUy  impUed  in  tha  inequality  of  the  antecedenU 
when  compared  with  the  same  consequent.  The 
argument  la,  howerer,  not  Inaoeunte,  but  super- 
fluooa— tha  autfaot  U  simply  "  orerdone.** 


line  A£  being  considered  as  a  conwete 
unit.  The  same  would  have  equally  held 
with  a  series  of  squares  equal  to  the 
square  AF,  taken  as  a  concrete  unit ;  or 
to  a  series  of  cubes,  or  to  a  series  of  can- 
non-balls. In  fact,  the  old  paradoxical 
Eroblem  of  <<  multiplying  104  19«.  11  {sL 
y  194  19«.  11|<4"  is,  as  justifiably,  • 
representation  of  a  product  as  that  of 
multiplying  3  feet  by  3  feet ;  yet  what  ]m 
the  mgnification  of  the  former  product? 
The  latter  happens  to  admit  of  a  comms- 
tional  interpretation^the  former  noU 
But  (194  19«.  1  \%dy^  is  not  more  ioea* 
nable  of  intelligible  interpretation  tbaa 
18  the  expression  (3  feet)%  either  ooq* 
ventionally  or  absolutely  and  necessarilv. 
The  remarks  respecting  a  rectangia 
and  a  product  of  two  factors,  are  so  pro* 
cisely  the  same  in  character^  with  thoao 
respecting  a  rectangular  parallelopipad 
and  a  product  of  three  factors,  that  it 
is  unnecessary  to  say  a  word  upon  tlio 
latter  subject 

Taking,  then,  the  conventional  relv 
tion  between  a  geometrical  space  and  • 
unit  of  the  same  kind,  we  see  that  for 
each  of  the  cases  a,  a6,  abe^  we  have  n 
d^erent  kind  of  unit,  viz.  linear,  super- 
ficial, and  solid.  This,  however,  impliei 
nothing  but  the  actual  number  of  UDit 
lines,  unit  squares,  and  unit  cubes; 
whilst  the  geometrical  construction  of 
them  implies,  also,  an  arrangement  of 
them  in  a  certain  manner-^a  particular 
mode  of  '*  stowing  them  awav,'*  if  I  may 
so  speak.  The  product  merely  express ■■ 
the  number,  and  does  not  imply  any 
arrangement  of  them.  In  taking  a  geo* 
metrical  view  of  the  magnitudes  gene* 
rated  by  the  successive  processes,  they 
are  of  different  kinds  at  each  step  of  the 

{irocess.  No  number  of  geometrical 
ines  can  make  a  surface,  and  no  number 
of  geometrical  surfaces  can  make  a  solid. 
We  may,  however,  repeat  the  line  a  aa 
often  as  there  are  linear  units  in  &,  and 
this  new  line  as  often  as  there  are  linear 
units  in  e :  or,  again,  we  may  repeat 
ab  square  units  as  often  as  there  are 
units  in  c.  In  either  ease  abe  will  have 
a  conventional  signification;  but  moat 
certainly,  not  a  necessary  signification 
beyond  a  mere  numerical  product,  inde« 
pendently  of  this  convention. 

Moreover,  for  illustration,  suppose  the 
unU  to  be  a  six-inch  cannon  ball ;  then 
it  is  clear  that  no  identity  can  exist  be- 
tween abe,  as  the  representative  of  % 
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portioii  of  space,  and  that  of  a  number 
lobe)  of  theee  balla*  They  may  be 
rangied  in  any  way  we  please :  but  the 
only  idea  we  can  attach  to  the  product 
is  tnat  of  their  namber.  Exchange  the 
illustration  of  balls  for  that  of  six-inch 
cubes,  and  the  same  strictly  holds  good. 
It  must  now,  I  think,  be  quite  clear, 
that  under  any  view,  (even  that  through 
which  the  analogy  is  aamitted  to  extend,) 
we  cannot  represent  space  by  numbers, 
except  on  the  ground  of  mere  geometri- 
cal coQvention ;  and  of  course  we  can 
make  no  such  convention  beyond  that 
which  belongs  to  the  fundamental  con- 
ceptions of  geometry  itself.  This  neces- 
sarily limits  tts  to  the  three  dimensions 
of  space. 

It  will,  therefore,  follow  that  the  in- 
famous idea  of  Tateokatbematicus 
IS  founded  upon  a  casual  analogy,  rather 
than  upon  a  general  principle.  His 
steps  after  the  third  (the  cubes)  are 
taken  on  a  different  hypothesis  from  that 
on  which  those  first  turee  were  taken* 
His  second  unit  was  different  in  fP^^cies 
from  the  first,  and  his  third  different 
from  both  these :  but  aU  his  subsequent 
units  are  of  the  same  species  as  the  third 
itself—- diey  are  all  solids,  and  differ  onljf 
tfi  mogniiude,  not  in  species.  The  pro- 
docty  abOf  under  any  circumstances  can 
only  express  the  number  of  units  in  that 
product,  of  whatever  kind  or  species  the 
unit  may  be  taken ;  and  the  powers  of 
numbers  maybe  as  easily  "represented'' 
by  lines,  or  by  surfaces,  as  by  solids. 
AU  will  depend  upon  the  conyention 
expressed  or  imphed  in  our  primary 
hypothesis  resnectmg  the  particular  unit. 
If,  however,  (as  is  iacitljf  done  in  fram- 
ing an  analogy  between  a  product  and  a 
rectangle,)  we  hypothecate  some  parti- 
cular mode  of  placing  the  squares,  or 
cubes;  we  then,  and  then  only,  are  bound 
in  our  interpretation  by  the  conditions 
80  imposed.  It  is  precisely  the  same  in 
the  application  of  algebra  to  geometry, 
aa  in  Its  application  to  phvsics.  The 
very  act,  however,  of  our  taking  the  ex- 
pressions, a,  a6,  abc  as  those  o?  a  line, 
a  rectangle  and  a  rectangular  parallele- 
piped, absolutely  precludes  our  using 
them  in  any  sense  which  is  incompatible 
with  the  first  assumption,  and  the  geo- 
metrical conceptions  by  which  they  are 
inevitably  controlled.  At  the  same  time, 
and  for  the  same  reason,  it  precludes  our 
taking  more  factors,  aa  abcdt  apcdCf  &o^ 


as  the  expressions  of  geometrical  eon- 
ceptions,  whilst  they  are  all  subjected  to 
the  implied  law  of  linear  units  beiof 
posited  in  a  given  manner,— -the  sup- 
plementary operations  of  completing  the 
rectangle  or  the  parallelepiped  being 
understood  to  be  essentially  implied. 

But  this  implied  system  of  the  posir 
tions  of  the  lines,  and  the  supplementary 
operations,  is  not  indigenous  to  algebra; 
and  the  interpretation  of  a  numerical  pro- 
duct is  not  more  bound  \n  it  than  by  the 
"  man-in-the-moon/'  If  we  start  with 
the  additional  hypothesis,  we  are  then, 
however,  bound  by  it  thraughtmi*  Tho 
onus  then  rests  upon  Tatbomathbma- 
Ticus  to  show  in  what  species  of  unU 
he  considers  the  fourth  dimension  to  be^ 
what  the  fifth,  and  so  on :  for  we  have 
seen  that  for  one,  two,  and  three  dimen- 
sions, as  related  the  corresponding  nun»- 
ber  of  factors,  the  species  of  the  unit  is 
changed  at  each  step  of  his  process.  Or, 
for  the  other  horn  of  the  dilemma,  to 
show  why  the  unit  should  be  ohaijged 
during  the  earlier  stages,  and  then  sud- 
denly oecome  of  one  permanent  species. 

In  conclusion,  then,  the  matter  appeili 
to  stand  thus : 

1.  That  a  numerical  product  only  ex- 
presses a  number,  and  can  only  be  re- 
presented by  that  number  without  the 
additional  or  conventional  hypothesis  of 
a  concrete  unit. 

2.  That  for  any  specific  imit,  a  pro- 
duct can  only  express  the  number  of 
times  which  tnat  specific  unit  is  repeated; 
and  that  it.  can  never,  without  an  addi- 
tional convention,  express  anything  else. 
To  represent  other,  for  instance,  by  3a, 
than  tnree  times  the  magnitude  a  (viewed 
as  a  geometrical  one)  would  be  to  violate 
our  fundamental  geometrical  principles 
and  conceptions. 

3.  That  the  notion  of  position  arismsr 
from  the  analogy  between  {iroducta  ana 
geometrical  magnitudes,  is  simply  one  of 
packing  together  in  an  implied  order, 
the  actual  number  of  units  fof  whatever 
kind  they  be)  in  a  particular  manner. 
In  the  paper  which  has  given  rise  to 
these  remarks,  a  unit-cube  is  repeated 
a  times  in  one  line;  then  this  hue ' of 
cubes  is  repeated  b  times  side  by  side 
with  the  former ;  and,  lastly,  this  stra- 
tum of  cubes  is  repeated  c  times  in  a 
succession  of  strata  similar  to  itself.  The 
resulting  parallelopiped  is  then  repeated 
d times continuooaiy  inaHne;  this  again 


1248 


DEANBj  DRAT  AND  DEANX'S  CE8S-P00L  CLEANSER. 


repeated  e  times,  side  by  side  as  before ; 
and  then,  again,  this  repeated  in  a  strati- 
fied manner/^ times,  as  in  the  first  case. 
The  only  conditions  imposed,  then,  from 
eeometrical  considerations,  are  those  of 
Uie  species  of  unit  and  the  manner  of 
arrangement  of  the  entire  number  of 
elementary  cubes. 

4.  That  under  this  aspect,  and  taking 
aeeoant  of  the  implied  conventions,  the 
mode  adopted  b^  Tatromathematicds 
will' be  qmte  valid  and  correct ;  and  that 
the  quantity  of  space  occupied  by  the 
ultimate  solid  is  proportional  to  the  cor- 
responding powers  and  products  of  num- 
bers. Whilst  on  the  other  hand,  if  it 
be  supposed  (as  is  usually  represented) 
that  there  is  a  necessary  relation  be- 
tween the  first  three  powers  of  numbers 
and  the  combinations  of  length,  breadth, 
and  thickness,  the  process  of  his  reason- 
ing will  become  sophistical. 

5.  That  by  means  of  areas,  or  even  of 
lines,  the  powers  of  numbers  might  be 
equally  represented,  provided  we  make 
the  requisite  conventions,  as  to  the  unit 
of  space;  and  likewise  that  any  other 
olgeets  of  our  conception,  (as,  pounds 
sterling,  hours  of  duration,  6t  degrees- 
centigrade)  might  equally  well  represent 
them  in  the  same  sense.  Sptiee,  how- 
ever, is  that  which  most  easily  represents 
them  to  our  senses,  and  therefore  to  our 
ooDceptions. 

Have  I  been  too  difiuse  P  Perhaps  I 
have :  still  the  subject  b  important,  and 
its  discussion  in  this  form  will  greatly 
tend  to  shorten  a  discussion  of  a  subject 
•upon  which  I  had  entered  formerly  in 
TOur  Magazine,  and  which  has  been  only 
leflt  incomplete  so  long  in  consequence  of 
undeferrable  engagements.  The  venera- 
tion, too,  which  I  entertain  for  the  per« 
aonal  character  and  high  intellect  of 
Tatbomathbmaticus,  have  induced  me 
to  offer  fuU  reasons  for  diffbring  from 
his  views  to  a  certain  extent— or,  I  may 
more  properljr  say,  under  a  certain  aspect 
in  which  I  think  them  likely  to  be  most 
generally  understood. 

The  subject  of  the  signs  -f  and  - ,  is 
also  an  important  one — too  important  to 
be  discussed  within  the  limits  to  which  I 
can  hope  for  libertv  to  trespass  on  your 
pages  m  the  same*I7umber  that  contains 
Ae  preceding  discussions.  It  will  keep 
anottier  week  without  turning  acid. 
I  still  remain,>Mr.  Editor, 

Your  "Ex-Reviewkr." 


DBAKE,  DBAT  AKD  DBANB's  CESS-FOOL 
CLEANSEB.' — CEOSSXILIi'S  LIQUID  MA- 
NURE ca&t,  etc. 

Sir, — I  trust  you  will  permit  me  to 
ofier  a  few  observations  in  reply  to  the 
letter  of  Mr.  S.  B.  Milne,  Bngineer^ 
which  appeared  at  page  185  of  your 
1306th  Number. 

What  the  extent  of  mv  agricultural 
operations  have  to  do  witn  the  capabi- 
lities of  Messrs.  Deane's  and  Co.'s  cesa- 
pool  cleanser,  or  how  it  happens  that 
my  private  affairs  are  so  well  *'  known 
to  every  fireman  in  {London  f"  I  stop 
not  to  inquire, — 

"  To  them  we  letTe  it  to  expound 
Who  deal  in  Klencee  profbund." 

I  would  observe  at  the  outset,  that  all 
die  objections  advanced  in  my  two  pre- 
vious letters  (pages  160  and  184)  to 
Messrs.  Deane,  Bray  and  Deane's  cess- 
pool cleanser,  had  referenee  solely  to  the 
difficulties  that  would  Inevitably  attend 
its  employment  for  emptying  cess-poob 
in  towns,  as  a  proposed  measure  of 
^*  Saniury  Reform." 

Mr.  Milne  tells  us  indeed  (ft  la  Mtm^ 
chausen)  that  *'  this  cess-pool  cleanser 
has  been  employed  in  emptying  Thou- 
sands" of  "cess-pools,  AHB  water" 
closets  V*  As  the  machine  has  not  yet 
been  completed  half  a  thousand  days,  the 
greater  part  of  which  it  has  been  *'  upon 
show/'  this  statement  strongly  reminds 
me  of  the  boy  who  had  no  desire  to  see 
that  <*  London  Annual'*  the  Lord  Mayor's 
show, — having  seen  it  *•  hundreds  of 
times  !*'  I  will  not  accuse  Mr.  Milne 
of  wilfullv  attempting  to  impose  upon 
your  reaaers ;  he  may  have  been  him- 
self most  egregiously  deceived— -or  be 
sadly  prone  to  romance.  His  allusion  to 
' '  ch  affy "  is  ominous.  As  an  agrieaUurist^ 
he  probably  would  know  nothing  about 
watcT'Closets — ^but  as  an  engineer  he 
should  know,  that  water- clowts  inva- 
riably empty  themselves— into  a  cess- 
pool it  may  be,  or  a  running  drain.  The 
**  portablee''  are,  I  believe  the  only  ex- 
ception. 

Messrs.  Deane,  Dray  and  Deane  are 
personally  unknown  to  me,  except  as 
gentlemen  in  an  extensive  way  of  dusU 
ness.  In  a  matter  of  great  public  im- 
portance I  felt  convinced  they  had  made 
a  mistake,  or  had  been  misled ;  and 
although  not  immediately,  they  wiU 
eventually  admit  the  force  of  the  objec- 
tions I  have  pointed  out. 
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"  And  be  it  for  ever  by  all  understood. 
My  censures  irere  only  pronounced  for  their 
good.'* 
Mr.  Milne,  however,  enters  the  lists 
as  the  champion  of  the  Royal  Agricul- 
tural Society  of  England,  to  defend  them 
from  '*  a  most  unjustiflahle  attack."    I 
questioned  the  right  of  this  Society  to 
award  a  prize  to  Messrs.  Deane  and  Co.'s 
<<  Cess-pool  Cleanser/*  apon  the  ground, 
that  it  was  not  an  agrtcultural  imple- 
ment.   Mr.  Milne,  trickily  attempts  to 
justify  the  Boclety'B  award,  by  ealUng  the 
machine  a  "  Farmer* i"  Liquid-manure 
Cart"    In  none  of  Messrs.  Deane  and 
Co.'s  announeements,  nor  in  theExhibi* 
tion  Catalogue  of  the  Agricultural   So- 
ciety, is  it  so  described.    Neither  was  it 
80  styled  in  the  Society's  award  I     Mr. 
Milne  must  have  found  himself  in  a 
pretty  considerable  fix,  before  he  had 
recourse  to  so  desperate  an  expedient  as 
this,  which  places  him  on  the  other  horn 
of  a  dilemma.    The  faet  is,  that  Messrs. 
Deane  and  Co.*8  cess-pool  cleanser,  al- 
though destitute  of  all  the  appendages 
necessary  to  constitute  a  "manure  cart," 
is  much  more  costly  than  the  best  and 
most  complete  of  those  machines. 

The  very  excellent  liquid  manure  carta 
manufactured  by  Mr.  jftichard  Stratton, 
of  Bristol,  and  by  Mr.  Crosskill  of  the 
Beverley  Works,  Hull,  (many  of  which 
have  faieen  periodically  rewarded  and 
exhibited  at  the  Agricultural  Society's 
meetings,)  are  well  known  to  agricuU 
turists.  Several  very  good  machines 
of  this  kind  were  exhibited  at  the  York 
meeting,  the  cost  of  which  did  not  exceed 
the  half  of  the  price  asked  for  Messrs. 
Deane  and  Co.'s  cess-pool  cleanser.  If 
then,  (aooording  to  Mr.  Milne's  position) 
the  cesa*pool  cleanser  of  Messrs.  Deane 
and  Co.  was  rewarded  by  the  Royal 
Agricultural  Society  as  a  **  liquid-ma- 
nure cart^' — it  must  have  been  because 
it  was  the  MosI  empemive^  as  well  as  the 
most  incomplete  instrument  of  the  kind 
exhibited  at  the  York  Meeting ! ! ! 

The  liquid- manure  cart  of  Mr.  Cross- 
kill  is  admirably  adapted  to  its  intended 
purpose.  It  was  the  subject  of  a  prise  at 
the  Cambridge  Meeting  of  the  Royal 
Agricultural  Society,  and  also  at  the 
Highland  Agricultural  Society  of  Scot- 
land's Meeting  in  Edinburgh  on  the  4th 
instant.*    The  accompanying  is  a  per- 
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spective  view  of  this  cart  as  seen  at  work. 
The  body  of  the  cart  is  of  plate  iron, 
securely  cemented  and  bolted  together, 
and  holds  200  gallons.  It  is  fitted  with 
a  brass  outlet  valve  acted  upon  by  an  iron 
lever  rod,  with  which  the  driver  opens 
or  closes  the  valve  while  walking  by  the 
side  of  the  horse.  At  the  hinder  end  of 
the  cart  is  placed  a  pendulous  spreading 
apparatus, with  an  aajustible  slidingfront, 
adapted  to  water  equally  upon  level  or 
uneven  land,  a  feet  broad-cast ;  the  ap- 
paratus being  snapended  upon  a  central 
pivot  with  a  regulating  guide.  The  cart 
18  also  furnished  with  an  improved  ap- 
paratus for  watering  four  rows  of  turnips 
at  a  time,  by  means  of  four  flexible  tubes, 
by  whleh  means  dissolved  bones  and  di- 
lute sulphuric  acid,  or  guano  water,  may 


•  Mr.  CrotskOrs  liquid-manure  cart  also  obtained 
tbe  8Ut«i  Medal  of  the  aoynl  AgzienUuial  Improve- 


be  applied  to  the  ridges  or  rows  of  any 
required  width. 

Within  the  body  of  the  cart  there  are 
partitions,  to  prevent  the  surge  of  the 
liquid  in jpassing  over  uneven  land  or  bad 
roads.  The  pendulous  spreading  appa- 
tus  has  been  found  a  great  improvement; 
without  it,  the  cart  would  not  water 
equally  on  uneven  land,  as  when  it  passed 
over  a  slope  or  inclined  surface  the  liquid 
naturally  flowed  to  the  lowest  end  of  the 
spreading  board.  Mr.  CrosskilPs  pre- 
sent liquid-manure  cart  fully  justifies  the 
admiration  and  the  preference  that  haa 
been  bestowed  upon  it. 

I  remain,  Sir,  yours  re«pectfully, 

Wm.  Baddslkt. 

29,  Alfred-itreet,  Islington,  August  25,  IMS. 

CHEAP  BAItWAYS  FOB  IJIDIA. 

Sir,— The  great  good  thai  India  would 
derive  from  railroads  in  its  extensive 
provinces  is  acknowledged  on  all  hands. 
England,  too,  would  be  benefited  there- 
by. But  the  want  of  money  is  viewed 
as  the  great  impediment  to  their  eon- 
Btruction.  The  ract^  that  on  a  common 
tramway,  the  produce  of  the  country 
could  be  transported  by  animal  power, 
with  great  advantage  both  in  point  of 
time  and    expense,  seems  to  be  quite 

ment  Society  of  Ireland,  at  the  General  Meettog  at 
Ballinasloe,  1845;  the  Silver  Medal  of  the  Highland 
and  Agricultural  Society  of  Scotland,  at  the  Dum- 
fries Meeting,  in  1845;  and  also  a  Silver  Medal  at 
the  Limerick  Meeting  of  the  Royal  Irish  Society, 
1S46.  The  Great  Yorkshire  Agricultural  Soetety. 
awarded  its  best  Prise  to  this  Implement  at  the 
Beverley  Meeting,  1845.  It  also  obulned  the  pzise 
of  the  North  Lincolnshire  Agricultaral  Soetoty,  at 
the  Gainshn/  Meeting,  1845. 
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oferlooked.  la  the  desire  to  ^^e  to 
India  the  same  admirable  mode  of  trans- 
port that  England  enjoys,  we  do  not  stop 
to  consider  the  inferior  means  within 
feich,  which  though  they  are  unsuitable 
at  home  in  the  present  day,  would  be  a 
hlesdng  to  that  aistant  country.  Persons 
oanfersaai  vith  India  know  blow  wretch- 
edly ineflliBknt  its  means  of  transport 
•r«;  but  othess  will  be  astonished  to 
Itani,  fbr  imtiDM,  that  the  cotton  of 
8mwr  ii  three  nMoths  on  its  way  to  the 
tea  ooaat,  in  conaequenee  of  its  being 
aoATeyed  only  about  ten  miles  a  day  by 
pwk  buUncka  which  move  little  more 
Hmd  a  mile  an  hour. 

India  requires  many  railways,  and 
aoinn  wonld  be  laid  down  in  its  vast  plains, 
if  it  were  shawn  to  the  native  population, 
Ihat  they  could  be  made  at  a  small  cost, 
MjrdOOO  rupees,  or  300/.,  per  mile,  being 
about  one-fiftieth  of  the  estimated  cost 
of  one  of  the  two  pnyjected  lines  which 
have  obtained  moat  favour  with  the  pub- 
bo*  and  one-thirty-eighth  of  that  of  the 
other. 

To  bring  the  expense  within  the  pro- 
'   limit  of  800/.  a  mile,  the  rails 


be  very  slisht,  and  consequently 
die  caniagB  and  load  vory  light  The 
nhnapest  ii^,  perhaps,  would  be  two  half 
mbci  of  iron  (in  shape  and  siae  like  an 
iron  pipe,  one  inch  in  diameter,  slit  down 
the  middb),  as  much  thieker  than  tin,  as 
would  bear  a  pressure  on  any  point  of 
treble  the  weight  it  is  to  bear,  laid  on 
wooden  rails,  with  the  convex  side  upper- 
moat;,  on  which  a  platform  carriage  with 
four  grooved  wheels,  loaded  with  200  lbs., 
would  ran.  The  platform,  made  of 
tnngh  wood,  with  its  wheels,  need  not 
weigh  more  than  24  lbs. ;  so  the  whole 
weight  would  be  2cwt.  bearing  on  four 
points^  or  50  lbs.  pressure  at  each  point 
on  the  half  tube. 

A  more  durabla  rail  might  be  made  of 
two  stretched  iron  wires,  No.  1,  sop- 
nortid  by  wooden  rails;  I  have  run  a 
loaded  carriage  on  a  rail  of  this  sort  at 
a  speed  of  16  miles  an « hour  for  100 
yards  without  its  ever  going  oiF  the  rail, 
except  when  pushed  in  a  slanting  direc- 
tion. When  drawn  forward  by  a  cord 
attached  to  the  centre,  the  carriage  never 
quitted  the  wires.  Indeed,  it  is  obvious, 
that  if  tbeeord  is  fixed  to  the  exact  cen- 
tre, and  pulled  at  a  right  anste  with  the 
carriage,  it  cannot  have  the  sughtest  ten- 
danoy  tea  lateral  motion,  the  wire  lines 


being  of  course  perfectly  straight  and 
smooth.  If  the  horse  work  at  a  distance 
from  the  carriage,  being  attached  by  a 
cord  of  sufficient  length,  any  irregularity 
of  his  motion  would  be  thereby  cor- 
rected. 

A  temporary  double  rail  of  either  kind, 
conld  be  laid  down  on  a  plain  in  any 
province,  where  timber  is  not  scane,  fer 
less  than  the  sum  mentioned ;  five  tem- 
porary eatde  sheds,  20  miles  apan,  built 
after  die  fashion  of  the  eouniry,  would 
eoBt  20  rupees,  or  2/.  each  I  lOOOrupeee, 
or  100/.,  would  build  two  long  sheds, 
one  at  each  terminus,  100  miles  %part ; 
and  400  platform  carriages  at  5  rupees 
each,  would  cost  2000  rupees,  or  200/. 
Total  cost  at  SOO/.  per  mile,  30,000i,  or 
three  lacs  of  rupees;  the  interest  on 
which,  at  five  per  cent,  is  15,000  rupoes 
per  annum. 

The  mode  of  working  the  Kne  would 
be  as  follows :  On  a  railway  in  England 
a  horse  will  draw  daily  12  tons  25  miles; 
but  an  Indian  horse  will  not  do  near  that 
work ;  say,  then,  only  one-third,  or  fbur 
tons,  or  80  cwt.,  and  that  he  will  go  only 
20  miles  a  day,  at  two  miles  an  hour ; 
he  will  draw  then  40  loaded  platform 
carriages ;  and  four  other  horses  taking 
up  the  train  successively  will  eonvev  it 
100  miles  in  five  days ;  so  that  900  miles 
may  be  traversed  in  45  days  instead  of 
three  months  as  at  present  If  fbur 
trains  are  started  dally  (two  down  and 
two  up)  20  horses  per  hundred  miles  will 
be  required. 

The  expense  of  working  the  line  ibr 
the  smallest  amount  of  traffic  that  would 
pay,  would  be  for  the  maintenance  of 
twenty  horses,  an  establishment  at  each 
terminus,  wear  and  tear,  &c.  The  main- 
taining cost  of  a  country  horse,  or  good 
tattoo,*  for  one  year,  including  every- 
thing, via.,  renewal,  svce  or  groom, 
grain,  fodder,  &c.,  and  allowhagone  spare 
horse  to  every  ten,  would  not  exceed 
800  rupees.  The  annual  expense  then 
for  horses  would.be  6000  rupees ;  say  as 
much  more  for  other  expenses;  to  which 
add  interest  on  capital  sunk,  15,000 
rupees,  and  we  have  a  total  of  27,000 
rupees.  Allow  200  working  days,  leav- 
ing out  the  rainy  months,  Sundays,  and 

*  A  tattoo  win  carry  panier  fashion  200  11m.  20 
mile*  in  eight  hours.  A  bullock  will  carry  the 
■am*  weight,  hat  go  only  half  the  dlstaaoe  in  the 
Mine  time  oMzly;  and  each  will  auke  a  ^b 
Jooniey. 
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native  holidays,  tod  we  shall  have  800 
trains  run  in  the  year,  and  the  quantity 
of  goods  carried  32,000  carriage  loads, 
equal  to  the  same  number  of  bullock 
loads,  the  transport  of  which  by  pack 
bullocks  would  now  cost  64,000  rupees. 
Here,  then,  is  a  great  saving  of  expense 
on  a  small  traffic.  On  a  larger  one  the 
saving  would  be  proportionably  much 
more. 

Manual  labour  might  be  advantage- 
ously employed  in  thb  way.  A  cooly,  or 
common  labouring  man,  will  carry  a  load 
of  56 lbs.  with  ease  10  miles;  he  will 
carry  haff  ihat  load  the  same  distance 
uj>  a  slight  ascent.  Now  let  a  light 
rail  be  laid  on  an  inclined  plane  of  1  in 
100,  for  200  yards;  the  depression  at 
the  end  will  be  2  yards,  or  6  feet;  let 
the  level  be  restored  by  an  upward  in- 
cline of  1  in  10,  the  length  of  which 
will  be  60  feet;  a  loaded  carriage,  with 
the  cooly  on  it,  placed  on  the  long  line, 
will  run  of  itself,  and  stop  on  the  short 
Une,  up  which  the  cooly  must  push  the 
load  for  60,  or  less,  feet,  as  the  speed  the 
carriage  will  have  acquired,  will  drive  it 
some  way  up.  On  the  top  he  finds  an- 
other descent  of  200  yards »  he  mounts 
the  carriage,  first  giving  it  a  push,  and 
rides  200  yards  more,  then  pushing  it  up 
60  feet;  and  so  on  till  he  performs  a  jour- 
ney of  99  mUes,  of  which  he  rides  90 
and  walks  9.  If  the  load  be  200  lbs., 
and  weight  of  carriage  50  lbs.,  he  will 
in  pushing  bear  a  weight  of  25  lbs., 
leaving  a  large  allowance  for  friction.  If 
great  speed  be  desirable,  the  cooly  may 
increase  the  velocity  by  the  use  of 
treadles,  or  some  other  contrivance,  until 
the  speed  due  to  the  incline  is  acquired, 
namely,  15  to  30  miles  an  hour,  accord- 
ing to  the  state  of  the  wind,  which  pace 
when  once  attained  will,  by  the  efiect  of 
gravity  alone,  be  preserved  to  the  end  of 
the  incline.  The  labour  so  spent  will 
be  partly  or  wholly  compensated  b^  the 
increased  impetus  given  to  the  carriage, 
driving  a  good  way  up  the  short  incline, 
and  so  leaving  the  cooly  less  space  to 
walk  and  push.  The  expense  of  car- 
riage would  be  sixpence  for  a  cooly  (a 
high  rate  of  pay  for  one  day)  for  the 
conveyance  of  200  lbs.  99  miles.  Quad- 
ruple this  sum  for  all  expenses,  and  wc 
have  2s.  as  the  full  cost  of  a  bullock 
load  conveyed  99  miles— the  present 
charge  being  2  rupees,  or  48.  for  100 
miles.    The  time  of  transit  may  be  in 


the  first  case  12  to  20  hourJ,  or  5  to  8 
miles  an  hour ;  but  the  cooly  would  work 
only  from  three  to  four  hours.  In  the 
second  case  the  average  time  might  be 
six  hours,  or  15  to  16  miles  an  hour ;  but 
perhaps  the  cooly  might  require  to  be 
relieved  before  the  end  of  the  journey, 
and  there  would  be  increase  of  oosi 
balanced  by  a  Bavins  in  time. 

My  ideas  as  to  the  neat  mode  of  making 
a  very  cheap  railway  line  and  working 
it  may  not  be  correet^-but  the  poeaibi- 
lity  of  constructing  such  a  line  and  work- 
ing it  profitably  by  animal  power  cannot 
be  disputed.  India  has  an  abundance  of 
men,  horses,  and  bullocks,  which  could 
be  employed  with  or  without  machinery, 
and,  if  need  were,  mules  and  fine  donkeys 
could  be  imported  from  Aral^a,  Persia, 
&c.,  at  a  moderate  cost.  The  mule 
thrives  well  in  India,  and  is  a  most  hardy 
and  useful  animal. 

If  any  engineer  or  mechanic  will 
prove  to  me,  that  such  a  line  can  be  easily 
constructed  by  the  common  and  unskil- 
ful native  artificers  of  the  country,  out 
of  the  rough  materials  at  hand  (iron  ex- 
cepted, which  must  be  sent  duly  fashion- 
ed from  England);  and  worked  by  ani- 
mal power,  with  or  without  machinery, 
I  am  ready  to  take  his  full  sized  patented 
model  out  to  India,  at  my  own  expense 
and  risk,  and  find  the  means  of  eonstmct- 
ing  the  first  railway  there,  looking  for  no 
remuneration  whatever,  until  the  profit 
accruing  to  the  patentee  should  warrant 
such  a  cQsbursement  I  have  lived  thirty- 
two  years  in  India,  am  independent  in 
circumstances,  and  my  knowledge  of  that 
country  warrants  my  offerinff  myself  as 
an  agent  to  anv  one  who  has  the  ^U 
(which  I  want)  and  the  enterprise  to 
make  a  cheap  bit  of  line  in  England  and 
work  it,  thereby  proving  the  practica- 
bility of  constructing  a  very  dkeap^  very 
usefui,  and  euffieiently  prqfiUdUe  rail- 
way in  India.  Or  if  any  person  wiU 
construct  such  a  model  and  work  it  to 
my  satisfaction,  I  will  pay  the  expense, 
within  an  agreed  limit,  and  further  bind . 
myself  to  pay  a  handsome  sum  out  of 
the  profits  accruing  from  the  invention. 
J.  B.  Egav. 

58,  ColeshUl-atreet,  Eaton-aquare. 
P.  S.— Mr.  Tate,  the  contractor  for 
the  repair  of  the  Grand  Junction  Rail- 
way, invented  a  machine  by  means  of 
which  two  men  conveyed  themselves  and 
four  other  men  along  the  line  at  from  30 
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to  25  miles  an  hour ;  and  yoa  stated  in 
yoor  Magazine,  1838,  p.  256,  that  he 
was  of  opinion  that  manual  labour  might 
he  c?en  cheaper  than  horses  or  steam, 
especially  when  speed  was  required. 
Here,  then,  is  just  what  India  wants. 
If  one  man  can  convey  two  men's  weight 
at  20  miles  an  hour  on  a  light  rail,  the 
thing  India  wants  u  done.  For  one 
cooly  will  convey  a  bullock  load  of  2001b8. 
lOO  miles  in  five  hours  for  sixpence.  On 
a  good  traflfic  Une  with  plenty  of  pas- 
aengersy  sixpence  would  cover  all  the 
other  expenses;  here  then  would  be  a 


saving  of  three-quarters  of  the  present 
expense,  and  a  gain  of  more  than  ten 
tiroes  the  speed.  By  your  own  calcula* 
tion,  the  expense  of  conveying  passen- 
gers by  the  Greenwich  Bailway  would 
be  one  farthing  each ;  say  two  passengers 
weigh  200  lbs.,  and  coat  a  nalfpenny, 
double  that  on  all  expenses,  we  have 
then  a  penny  for  four  miles;  but  the 
man's  pay  in  India  is  one-fourth  lesa 
than  your  estimate.  This  reduces  it 
again  to  a  jRarthing  for  four  miles,  or  25 
farthings,  or  6^.,  for  100  miles,  being 
one-eighth  of  the  present  expense. 


A   KIW  FORM  OF   CONSTRVCTION  FOR     SRA  WALLS. 


Sir,— Seeing  in  several  recent  Num- 
bers of  the  Mechanics'  Magazine  the 
question  as  to  the  best  method  of  con- 
structing sea  walls  discussed,  I  am  led  to 
send  you  a  few  lines  in  explanation  of 
an  idea  on  the  subject  which  has  ktely 
atmek  me. 

Most  of  the  individuals  mentioned  in 
the  different  articles  appear  to  be  in 
&vour  of  a  vertical  wall ;  while  a  few 
hold  tet  to  the  opinion  Uiat  a  eloping 
side,  presented  to  the  waves,  offers  the 
moat  effectual  resistance.  ^ 

Hg.  1. 


But  none  seem  to  have  hit  upon  the 
thought  that  a  circular  convex  nee  may 
be  used  (I  think  with  propriety)  for  the 
following  reasons : 

Every  one  who  has  studied  mathema- 
tics must  be  acquainted  with  the  great 
amount  of  pressure  which  the  circle  is 
capable  of  sustaining.  Therefore,  I  pro- 
pose that  the  face  of  the  wall  should  be 
a  cucular  arc  (of  90°,  I  should  prefer), 
as  thus : 

Let  D,  fig.  1,  be  the  direction  of  the 
tide  (supposing  the  ounent  to  move  hori- 

Fig.  2. 


zimialfy)^  and  F  the  outward  face  of  the 
breakwater,  built  in  the  arc  of  a  circle, 
from  A  to  C.  First  suppose  the  centre 
of  this  circle  to  be  at  tne  base  B  of  the 
line  AB;  then    the  stream  near   the 

g-ound  will  reach  the  wall  first,  and  be- 
g  reflected  at  the  angle  of  percussion, 
would  have  a  tendency  to  fall  back  upon 
a  higher  stream,  and  uius  would  prevent 
it  Jtriking  the  wall  with  all  its  force. 


Secondly,  let  the  centre  of  the  circle  nol 
lie  on  the  ground,  as  in  fiff.  2 ;  it  is  evi- 
dent that  some  of  the  buut  of  the  erec- 
tion would  be  taken  away  $  and,  conse- 
quently, it  would  require  a  smaller  out- 
Uy  in  material.  But  these  points  should 
denend  on  circumstances. 

Now,  as  to  the  best  method  of  con- 
structing such  a  wall,  I  would  have  the 
imier  lulf  built  in  the  nanal  way,  of 
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bewn  Btooe,  as  f«r  as  the  line  AB,  which 
should  be  perpendicular.  When  this  is 
done,  I  would  (fig.  1)  begin  at  the  centre 
of  the  circle,  and  lay  a  stone  with  a 
curved  edge.  On  this  I  would  build  a 
series  of  arches,  extending  from  the  per- 

Sendicular  line  AB  to  the  ground,  each 
xed  with  a  key-stone,  until  the  top  of 
the  breakwater  was  attained.  It  appears 
erident  to  me  that  a  great  amount  of 
power  would  be  thus  obtained  that  would 
be  otherwise  lost,  and  I  oanoot  think 
there  would  be  much  increase  in  cost 
over  the  ordinary  methods  of  construc- 
tion. 

The  principal  advantage  in  building 
the  outside  part  of  the  wall  in  a  series  of 
arches,  would  be  the  greater  security  of 
unfinished  work  against  the  waves,  wktefa, 
if  it  were  built  of  horisontal  layers, 
would  be  much  more  likely  to  get 
damaged  at  the  time  when  the  workmen 
were  not  able  to  proceed. 

I  am,  Sir,  yours,  &c., 

Omboa. 

Luton,  August  22,  1848. 

THB  8SA*WALI.  ^UBSTION. 

Shr.^Will  Mr.  Smith  be  khid  enough 
to  explain  the  following  psssage,  taken 
from  his  letter  (page  202.)  I  have  read 
it  sereral  times,  and  confess  it  appears 
to  me  to  be  extremely  paradoxical : — 

''  As  we  know  the  momentum  of  the 
waves  increases  towards  high  water,  let  us 
suppose  it  greatest  at  the  point  where  the 
line  H.  W.  S.  T.  {hiffh  water  tpnng  iidet) 
enters  the  front  of  the  wall,  which  point  we 
shall  suppose  also  10  feet  below  the  base  of 
the  parapet  or  surface  of  the  wharf;  and  let 
ns  also  sappose  this  ashlar  facing  to  be  20 
feet  thick  from  the  front  to  the  back  of  the 
wall.  Now,  if  we  take  an  area  of  one  square 
foot  upon  the  face  of  the  wall,  and  sappose 
it  extended  to  the  back,  it  will  generate  a 
horizontal  column  of  20  cubic  feet  of  stone ; 
but  each  fbot  of  this  column  suffers  a  super- 
incumbent pressure  of  10  cubic  feet ;  there- 
fore the  pressure  upon  the  under  surface  of 
the  entire  horizontal  column  is  the  weight 
of 

20  k  10-200  cubic  fcet. 
I  might  with  safety  take  the  friction  upon 
a  unit  of  surfkce  of  this  material  at  one- 
third  of  the  superincumbent  weight,  exclu- 
sive of  the  advantage  to  be  derived  from  the 
cement;  but  I  shall  osleulate  only  upon 
one-Oird,  indnding  /Helton  and  eok$iion. 
Therefore,  eaeii  square  foot  of  aiaa 
ftfae  Bpiigkft  foea  wffl  gh*  a 


throughout  the  breadth  of  the  wall  eqval  to 
the  weight  of  226  cubic  feet ;  and  taking  13 
feet  of  this  material  equal  to  a  ton,  we  find 
that  each  square  foot  upon  the  face  of  the 
wall,  at  the  point  qf  least  reaittance,  pre- 
sents an  opposing  force  to  any  horizontal 
shock  equal  to  20^  tons,  exclusive  of  the 
additional  resistance  aiforded  by  the  back- 
ing." 

A  wall  20  feet  thick  and  10  feet  high 
has,  undoubtedly,  a  superincumbent 
pressure  of  200  cubic  feet  of  masonry  in 
every  lineal  foot,  measured  along  the 
Burfaee  of  the  wall ;  but  how  (taking  the 
weight  of  13  cubic  feet  of  stone  to  be 
equal  to  one  ton,  and  the  friction  «^  of 
the  weight)  this  should  generate  a  resist- 
ance to  sliding  of  20 '5  tons,  I  am  at  a 
loss  to  understand.  The  formula  in  that 
case  is  P>fW,  where  P==the  pressure, 
f-the  coefficient  of  friction,  and  W«the 
weight  of  the  mass  moved.  Whence, 
substituting  the  numerictd  values  of  ^ 
and  W,  we  have 

P>^.i22.-5*125loni» 
13 

and  not  QO'5  tons,  as  Mr.  Smith  makes  it 
appear. 

I  am»  Sir,  yourst  &o.> 

William  Oa^nop. 

I^waon,  10.  Norfolk- street,  Stnud, 
September  1,  1848. 

MM.  BOOLB'S  THSORT  OF  THB   MATHBMA.- 
TICAL   BASIS   OF    LOGIC. 

Sir, — In  reply  to  the  remarks  of  your 
able  correspondent,  Mr.  Coclcle,*  upon  a 
recent  tract  of  mine,  will  you  permit  me 
to  say,  that  in  the  observations  to  which 
he  refers,  I  did  not  intend  to  convey  the 
impression  that  the  founder  of  German 
philosophy  was  ignorant  of  the  existence 
of  a  connection  l^tween  hypothetical  and 
disjunctive  judgments.  The  single  point 
io  which  mv  remarlLs  were  directed,  was 
the  acknowledged  doctrine  of  Kant,  that 
such  judgments  are  to  be  referred  to  dis- 
tinct conditions  of  thought — or,  to  use 
his  own  words,  as  quoted  by  Mr.  Cockle, 
to  distinct  logical  functions  of  the  under- 
standing,—  a  doctrine  which,  without 
passing  any  opinion  upon  its  correctness, 
we  may  be  allowed  to  consider  as  remark- 
able, when  viewed  in  connection  with  the 
fact,  that  the  expressions  of  those  judg- 
ments can  be  deduced  from  each  other 
by  mere  analytical  processes.  Such  was 
the  extent  oi  my  assertion.    But  it  is 
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qxlte  poMibli,  thst  my  words  may  have 
■tcixea  to  eonvej  ax  inference  whieh  I 
dkl  not  intend  any  raader  should  deduce 
from  them* 

What  I  meant  by  analytical  proeesaes 
may  need  to  be  explained  to  those  to 
whom  the  subject  or  the  method  is  new. 
As  algebra  is  an  instrument  of  thought, 
applicable  to  our  reasonings  upon  num- 
ber and  quantity,  and  as  its  validity  for 
this  purpose  ultimately  depends  upon 
the  existence  of  such  laws  as  the  follow- 
ing— 

these  being  at  once  laws  of  quantity  and 
laws  of  the  symbols  by  which  quantity  is 
represented,  so  is  language  an  instru- 
ment of  thought  I  and  its  fitness  for  this 
purpose  depends  upon  its  subjection  to 
certain  elementary  laws,  two  of  which 
are  formally  the  same  as  the  laws  of 
quantity  above  stated,  while  the  third  is 
peculiar  to  it  We  have  illustrations  of 
these  laws  in  such  examples  of  equivalent 
expresiion  as  the  following : — 

White  sheep  and  oxen  «■  white  sheep  and 
white  oxen. 

Good  wise  men  « wise  good  men. 

Grood  good  mens  good  men. 
Sopposing  the  meaning  of  the  terms 
white,  good,  wise,  &c.,  to  be  Jixed  and 
absoiute,  if  in  these  examples  we  re- 
present the  operation  of  the  adjective  by 
.  a  symbol  (regarding  the  substantive  as 
an  adjective  expressive  of  quality  opera- 
ting upon  a  suDJect  expressive  of  bemg,) 
ve  are  presented  with  the  following  sys- 
tem of  laws  :^- 

lliese  laws  I  have  elsewhere  obtained* 
by  ao  independent  examination  of  the 
mental  conceptions.  They  constitute  the 
haaia  of  a  calculus,  to  the  general  tbeo- 
reioa  of  whieh,  all  forms  and  results  of 
ixasoning,  without  any  txceotion^  may 
be  refernid.  Now,  it  was  witn  reference 
to  die  prooessea  of  this  calculus  that  the 
term  analytical  was  employed.  Kant 
appropriates  the  word  to  a  different  use. 
The  question,  What  essential  diversi- 
ties may  be  traced  in  the  acts  of  the 
uxdxnuanding,  is  one  of  such  difficulty, 
that  I  may  be  pardoned  for  expressing  a 

'•"lftatliemsllciaAaBlyslierLoglo,"p.l7.  Lon- 
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doubt  whether  it  falls  within  the  limits 
of  determinate  science.  Without  ven- 
turing to  assert  that  Kant's  solution  of 
the  question  is  an  erroneous  one,  I  must 
be  permitted  to  express  my  opinion,  that 
neither  its  correctness  nor  its  sufficiency 
has  been  established.  The  question 
appears,  indeed,  to  be  one  upon  which 
some  discordance  of  opinion  may  ever  be 
expected  to  exist.  This  ought  not  to  be 
thought  strange.  On  nearly  all  the  great 
problems  of  metaphysics,  there  exists 
more  than  one  hypothesis,  from  which  a 
consistent  scheme  of  doctrine  and  of 
interpretation  may  be  raised ;  and  the 
foundation  which  Kant  has  laid  for  logic 
ceruinly  falb  within  the  domain  of  me- 
taphysics. It  was  the  design  of  my 
researches  to  point  out  certain  previously 
unnoticed  laws  of  thought  and  language 
— ^laws  which,  at  least  as  phenomenal, 
seemed  to  demand  a  general  acceptance — 
to  show  that  those  laws  were  mathemati- 
cal, and  to  establish  upon  them  a  perfect 
and  formal  logic.  This,  whether  or  not 
the  attempt  was  successfql,  is  in  itself  an 
object  strictly  within  the  limits  of  exact 
science. 

Mr.  Cockle  will,  I  am  sure,  pardon 
these  digressions.  To  the  simple  discus- 
sion of  the  question  they  are  unnecessary, 
but  they  xiay  bo  neoesaary  to  make  that 
discussion  uoderstood. 

I  am,  Sir^  yours,  &e.» 

Osoaax  Booi,x« 

Lincoln,  Aug.  26, 1648. 


UK*   ROBXats's   "  NEW   EliXlfBVT   IM 
MECHANICS." 

Sir,— In  No.  1806  of  the  Mech. 
Mag.  appeared  under  the  above  hexd- 
ing  an  account  copied  firom  the  Morning 
cAromele  of  a  mechanical  combination, 
which  was  brought  under  the  notice  of 
the  British  Association  at  their  meeting 
at  Swansea,  and  which  it  is  stated  "  ex- 
olted  very  mat  interest  and  was  eon- 
sidered  likely  to  lead  to  very  important 
results.**  Owing  to  the  very  obscure 
terms  of  the  report,  and  the  absence  of 
any  explanatory  diagram,  I  was  for  some 
time  unable  to  form  an  idea  of  the  ar- 
rangement; but  I  fancy  I  have  at  length 
succeeded,  and  that  the  '*  New  Element 
in  Mechanics"  is  '*  an  old  friend  with  a 
new  face,"  and  also  a  new  name  byvirtue 
of  the  rite  of  aduU  bvptitm.  The  ar- 
raDgament  exhibited  in  Um  fdlowing 
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iketebes  agrees  with  the  description 
ffiven  in  the  report  as  far  as  1  can  un- 
derstand it,  and  gives  the  same  results, 
and  I  therefore  conclude  it  is  essentially 
the  same  as  that  exhibited  to  the  Asso- 


elation.  I  will  describe  it  as  neailj  as 
possible  in  the  words  of  the  report, 
merely  adding  a  few  words  which  aeem 
wanting  in  the  original  to  make  tlie 
meaning  dear. 

Kg.  2. 


Fig.  1  is  a  front  eleratiM  or  pten, 
and  fig.  2  a  dde  view;  «  is  '«a 
steel  shaft,"  having  an  eeoentrio,  6, 
fonaed  ma  one  portion  of  it  *' On 
the  shaft  are  fitted  loosely  two  brass 
discs,  e  and  d,  harinff  each  a  boss, 
t/,  if,  to  keep  them  steady.  One  of  the 
discs,  e,  has  eleven  teeth  in  its  circum- 
ference, and  is  placed  on  the  body  of  the 
shaft;  the  other  disc,  <2,  wbich  is  some- 
what larger,  is  on  the  eccentric  pariion 
of  the  shaft  with  its  ftee  to  that  of  the 
toothed  disc;  the  plain  disc  has  four 
studs,  eeee,  riveted  into  it  at  equal 
distances  from  each  other,  and  at  such 
distances  from  its  centre  as  to  admit  of 
their  being  brought  successively  by  the 
revolution  of  the  eccentric  to  the  bottom 
of  the  hollows  (or  spaces  between  the 
teeth)  in  the  toothed  disc.'' 

A  slight  consideration  of  the  diagram 
will  suffice  to  show  that  the  arrangement 
is  simply  one  of  a  pinion  working  within 
a  wheel  (or  trundle).  The  *'  toothed 
disc"  is  cleariy  a  pinion,  and  the  '*  pbdn 
disc  having  four  studs,"  is  neither  more 
nor  less  than  a  trundle,  the  studs  fimn- 
lugthesuvea^eieoi:    The  dotted  cir- 


cles, /and#,  represent  the  pitch  circka 
of  the  trundle  and  pinion  respectivdy ; 
but  the  real  pitch, — and  herein  lies  the 
source  of  the  mystification — ^the  real 
pitch,  I  say,  is  not  measured  by  the  dis-' 
tance  from  die  centre  of  one  tooth  in  the 
pinion  to  the  centre  of  the  next  tooth, 
out  from  the  centre  of  one  stave  of  the 
trundle  to  the  centre  of  the  next  stave ; 
and  as  the  pitch  radii  are  respectively  as 
11  to  12,  one  turn  of  the  pinion  will 
produce  H  of  a  turn  of  the  Unndle,  and 
1  turn  of  the  trundle  will  produce  l^^t- 
tums  of  the  pinion,  or  in  tne  words  of 
the  report,  <<  if  the  shaft  be  hekl  sta- 
tionary and  the  discs  be  made  to  revotve 
upon  it,  one  of  the  discs  {the  pmiom  e) 
will  mske  12  revoludons,  whilst  the 
other  disc  {the  trundie  d)  makes  11  re- 
volutions." If  the  trundle  be  held  hat 
whilst  the  shaft  is  made  to  revolve,  the 
motion  of  the  pinion  becomes  e^ycioi* 
dal,  the  shaft  performing  an  orUt  round 
the  centre  of  the  eccentric,  and  the  pi- 
nion performining  iVth  of  a  revolntm 
on  its  axis,  for  each  nvolution  of  the 
shaft;  and  in  like  manner,  should  tiie 
pmion  be  held  fast,  the  ecoentrio  per- 
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forms  an  orbit  round  the  centre  of  the 
shifty  and  the  trundle  will  advance 
ihth  of  a  revolution  on  its  axis  for 
each  revolution  of  the  eccentric— or, 
as  stated  in  the  report,  if  the  plain  disc 
(the  trundle)  revolve  round  the  pinion, 
it  will  make  1  revolution  on  its  axis 
during  12  revolutions  round  Uie  pinion ; 
whilst  the  toothed  disc,  (pinion)  if  it 
revolve  round  the  plain  disc  (the  trun- 
dle)^ will  make  1  revolution  on  its  axis 
during  11  revolutions  round  the  plain 
dise.  Further,  to  establish  the  identitj 
of  the  arrangement  with  the  wheel  and 
pinion,  we  have  only  to  suppose  two 
addltbnal  pins  to  be  Inserted  in  the  pitch 
circle  of  the  plain  disc,  equidistant  be- 
tween each  pair  of  the  studs,  e  e,  9s 
shown  by  the  dotted  circles,  h  A,  making 
12  studs  in  the  whole,  the  pitch  being 
eaual  to  that  of  the  pinion,  and  the  teeth 
of  the  hitter  of  a  suiUble  form,  and  we 
have  evidently  a  wheel  and  pinion,  whilst 
the  efl^t  would  be  the  same,  except  that 
the  motion  would  be  rather  more  regular 
and  equal;  and  the  friction  at  the  axles 
leas. 

AasnmiiM^  that  the  arrangement  ex- 
hibited in  vie  diagrams  is  essentially  the 
same  aa  that  described  in  your  Journal, 
I  feel  equally  surprised  that  the  invention 
should  have  been  brought  under  the 
notice  of  the  Association,  and  that  it 
should  e;ccite  the  interest  and  admiration 
of  that  distingulBhed  body.  The  ad- 
vantages (?)  in  the  model,  consisted  merely 
io  saving  8  pins  out  of  12,  but  with  a 
more  than  proportionate  increase  of  wear 
and  tear;  and  the  plan  may  be  stated  in 

Snerai  terms  to  be,  the  employment  of 
e  smallest  possible  number  of  teeth  in 
a  wheel  with  a  corresponding  and  ex* 
travagantly  coarse  pitch,  contrary  to  the 
rules  and  practice  of  the  best  authorities. 
I  remain.  Sir,  yours  respectfully, 

Jaicbs  Mubuoch. 


ABROSTATION.— MR.  HUNt'b    "  OOTBRN- 
ABLB   BALLOON." 

Sir« — In  a  Number  of  your  Magasine 
which  has  reached  me,  I  find,  at  page 
170,  a  detail  of  an  aerial  locomotive  pro- 
posed by  your  correspondent,  by  which 
It  appears  he  is  of  opinion  that  a  balloon 
of  the  ordinary  construction,  with  the 
addition  of  a  sail,  nearly  horisontal,  and 
a  *•  tail,"  will  be  governable,— that  Is 
to  say,  will  go  where  the  voyagers  may 


desire.    I  should  have  thought  that  the 
Question  of  aerial  locomotion  had  been 
discussed  sufficientlv  to  show  that  an  idea 
of  this  kind  is  utterly  useless.  Such  pro- 
positions as  the  present,  bring  the  subject 
into  much  disrepute ;  for  no  enterprising 
person  would  ever  think  of  attempting 
to  '*  prove  them  Ai/#."     One  of  the 
most  obvious  reasons  why  these  plans 
are    impracticable,    is,   that   a   balloon 
driven  by  the  air,  and  in  the  air,  cannot 
be  steered;  it  will  go  whichever  way 
the  wind  travels.    Mr.  Hunt  evidently 
speaks  without  consideration  when  he 
remarks,  that  we  might  **  make  a  monster 
machine  at  once,  to  be  worked  by  an 
engine."     That  is  (he  great  question  to 
be  settled — can  it  be  done?    Are  we 
able,  in  our  present  state  of  mechanical 
knowledge,  to  build  a  large  light  frame- 
work, yet  so  strong  as  to  bear  the  greatest 
disruptive  force  to  which  it  is  ever  likely 
to  be  subjected  P    Then,  are  we  able  to 
construct    machinery  sufficiently   light 
and  powerAil  to  suit  our  purpose  ?  I  am 
one  of  those  who  think  it  can  be  elTected ; 
and  if  vou  will  allow  me  a  place  in  your 
valuable  Journal,  I  will,  as  soon  as  my 
duties  permit,  endeavour  to  discuss  the 
question,  by  considering  what  are  the 
conditions  required,  for  a  machine  or 
carriage  to  move  Uirough  the  air,  and  be 
governable  in  the  air ;  and  then,  what 
means  are  at  our  disposal  to  carry  out 
the  object    The  subject  is  undoubtedly 
imporuntj  and  I  venture  to  hope  that 
the  discussion   to  which    it  may   lead 
will  prove    the   practicability  of  aerial 
navigation.     I  am,  Sir,  yours,  &c«, 
G.  P.  W. 

Upper  Seymour-street,  Euston-tqoare. 

Sir, — ^With  regard  to  the  communica- 
tion of  your  correspondent,  Mr.  Edmund 
Hunt,  as  to  aerial  navigation,  it  certainly 
seems  to  me  that  one  unfortunate  stum- 
bling-block to  nearly  all  amateur  aero- 
nauts has  hardly  been  sufficiently  con- 
sidered by  him — I  allude  to  the  wind. 
All  that  he  says  upon  this  point  is,  ''  If 
there  it  any  wind  the  balloon  must  be 
steered,  as  if  going  so  much  to  windward 
of  your  destination,  as  the  wind  would 
carry  you  in  the  same  time ;"  but  there  is 
a  vast  deal  of  diffisrence  between  saying 
and  doing.  Will  you  allow  me,  in  the 
first  place,  to  ask  him  aocoordiog  to  his 
engraving  (fig.  1.)  what  there  is  to  en* 
able  him  to  steer  his  balloon  in  any  direc- 
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tioQ ;  and  moreoyer  in  the  ascent  from  A 
to  B|  ae  shown  in  the  aeeond  figure,  what 
exists  to  prevent  the  posaihility,  nay,  al- 
most certainty,  of  a  sudden  gust  of  wind 
catching  the  sail  projecting  from  the  mid- 
dleof  the  balloon,  sidewaysor  underneath, 
so  as  to  propel  the  balloon  either  in  a  con- 
trary direction  to  that  desired,  causing  it 
to  pitch  In  the  manner  of  a  defective 
kite,  and  to  sail  through  the  air  on  its 
aide-^^whereby  a  disarrangement  of  the 
whole  machinery  would  be  at  once  occa- 
sioned, and  the  progress  of  the  machine 
to  the  desired  destination  in  my  opinion 
greatly  retarded?  Is  it  not  a  most  unde- 
niable faot,  that  even  the  common  shaped 
balloon  very  frequently,  in  consequence 
of  the  wind  being  rather  boisterous, 
loaea  its  perpendicularity,  and  progresses 
with  the  balloon  in  a  very  slanting  posi- 
tion; how  much  more  likely  is  this  to  be 
the  ease  when  a  sail  is  actually  attached 
to  the  balloon,  which,  if  of  6u£Scient 
sise  to  act  at  all,  must  necessarily  cause 
the  balloon  to  assume  a  horizontal  poa- 
tore,  rendering  it  much  more  llke^  to 
pitch,  and  also  whilst  in  that  position 
rendering  useless  one  of  the  sails  (viz., 
that  underneath)  by  its  being  impossible 
for  it  to  act  in  the  wished- for  manner  ?  It 
is  true,  if  it  were  found  to  act  in  this 
way,  were  the  sail  capable  of  being 
furled,  the  balloon  would  again  right; 
but  then  the  sail  on  the  other  side  would 
retard  and  render  more  ungovernable, 
rather  than  hasten  and  direct,  its  move- 
ments i  and  if  that  sail  were  also  furled, 
the  common  balloon  at  once  appears. 
Again,  this  ol^ection,  I  conceive,  equally 
apnliea  to  the  figure  (fig.  3)  when  the 
balloon  is  of  a  shape  more  likelv  to  assist 
in  causing  this  unintended  position ;  the 
so-oalled  rudder  and  tail,  as  it  seems  to 
me,  in  no  probable  way  tending  to  pre- 
vent iu  doinjg  so,  or  even  to  enable  it  to 
be  replaced  in  the  required  posture  when 
the  position  is  thus  reversed. 

As  respects  the  bold  suggestion  of 
having  an  engine  attached  for  the  pur- 
pose of  steaming  up  AB  and  running 
down  BC,  I  hardly  fancy  it  requires 
eomment. 

In  reference  to  the  originality  of  the 
idea  of  the  ship-shaped  build  of  the  bal- 
loon, it  has  long  been  entertained  by 
various  professors  of  aerostation ;  in  &ct, 
a  short  time  since  a  gentleman  (whose 
name  I  at  this  moment  forget)  residing 
«t  Haaiings,  oooatructed  a  madune,  the 


aecount  of  which  was  in  nearly  all  the 
papers,  closely  resembling  the  engraviitf 
(fig.  3)  of  your  correspondent,  althougn 
in  some  respects  superior.  Also,  a  friend 
of  mine,  wno  for  many  years  has  given 
his  attention  to  this  ship-shaped  forma* 
tlon,  has  constructed  a  model  of  a  ma- 
chine which  he  has  invented  poasessii^g 
the  desired  properties  of  propelUtion  and 
capability  oi  government,  and  in  which  I 
certainW  consider  he  has  surmounied 
the  difficulties  and  objections  which  I 
cannot  but  conceive  are  apparent  in  your 
correspondent's  plan. 

To  substantiate  the  authenticity  of  mj 
assertion,  I  would  furnish  an  engraving 
of  the  model  constructed  by  my  frien<^ 
but  am  not  at  liberty  to  do  so,  as  he  in- 
tends, when  he  possesses  the  necessary 
funds,  to  build  a  machine  on  a  suA- 
ciently  large  scale  for  public  exhibition^ 
and  is  naturally  apprehensive  lest  the 
giving  publicity  to  nis  invention,  should 
enable  others  to  forestall  him  in  his  in- 
tentions. I  am.  Sir,  yours,  ^c, 

J^  Keluck* 

Great  PortIand*«treet,  Oxford-street 


ON  THX  MALAnMINISTRATIOK  OF 
CUSTOMS.  BT  ANDRKW  XTftB,  M.B.,  r.K.a« 
(Abridged  from  the  Phanmaceutieai  JommaL) 
By  the  provisions  of  the  Sugar  BDl  now 
in  force,  Parliament  directs  the  Cvstoms  to 
levy  the  duties  on  Sugars  imported  at  two 
different  rates,  according  to  two  dUfaenl 
degrees  of  quality  or  Btrength--«  pattam 
standard  of  white  Java  sugar  being  fixsd 
for  the  higher  daty,  and  all  weaker  ioger  to 
be  charged  the  lower  duty. 

It  appears  that  Dr.  H.  C«  Jennings  aslh- 
mitted,  about  two  years  age,  to  the  Board  of 
Costoms,  an  Inatrameiit  which  he  called  h|B 
Saccharometer,  being  a  floating  gUta  hf- 
drometer,  quite  similar  to  the  ordinary  aae- 
charometer  employed  by  distillers  and  breww 
ers  for  taking  the  specific  gravities  of  their 
worts.  Messrs.  Brande  and  Cooper  wevs 
**  desired  by  the  Commissioners  of  Castoaaa 
to  test  the  correctness  of  the  instmmeat  in 
question,  which  according  to  Dr.  Jenningmy 
is  calculated  to  indicate  thequantity  of  cry*. 
talHiable  and  of  nnerystaliisable  sugar  eoia* 
tained  In  the  varioas  denottinatiens  of  raw 
or  unrefined  sugars  usaally  imported  kafto 
this  country,  it  Mng  presumed  that  aQ  e«a|i 
sugars  are  essentially  mlztarea  of  the  tww 
varieties  just  mcntiesied,  one  of  whi^  fe 
represented  by  white  sogar-oandy,  or  dowbl»» 
refined  sugar,  and  the  other  by^the  pav^^ 
ffftlenial  nutlasses*" 
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Cooper  wore  profMed  (to  um  the  wordo  of 
^  Report)  '*  with  a  standerd  inftmment, 
■cknowled^d  at  anch  both  by  Dr.  Jenningi 
and  by  the  propar  offloara  of  the  Cuatoma, 
and  they  alio  reeeived,  throvgh  the  handa 
of  the  otteera  of  the  Cvatoois,  aamplei  of 
moianea  and  of  pure  sugar,  and  of  the 
aeveral  denominationa  of  colonial  and  other 
raw  or  mirafined  ragan  nanally  ooonrring  in 
eommeroe,  with  the  nnderatanding  that  da- 
plioalo  HiBplee  of  these  sngara  should  be 
retained  at  the  Custom-house  aa  standarda 
ef  referenoe,  in  the  event  of  any  neoesaity 
arising  of  repeating  our  ezperimenta  or 
etherwiae  verifying  our  results.*'  Measra. 
Brando  and  Cooper  then  prooeeded  to  de- 
termine tiie  apeoMo  graTltiea  of  the  sohi- 
tiona  or  aymps  obtained  by  diaaolviog  one 
pound  of  eai^  of  the  other  lugmrs  in  two 
poonda  of  diatflled  water,  (the  Java  standard 
being  prerioualy  diaaoired  in  like  manner) , 
■nd  to  aaoertain  the  corresponding  indiea- 
tiona  upon  the  aoale  of  the  aaooharometer. 
Messrs.  Brande  and  Cooper  next  present 
the  results  of  their  eiperiments  in  a  table 
republitffaed  at  page  581  of  the  number  of 
the  PharmaeeuiieaiJoumai  for  June,  1848, 
and  terminate  their  report  with  certain  eon- 
efaislona»  which  they  think  themaelrea  jus- 
tified in  drawing  from  the  general  reaulta  of 
theberperimenta* 

**  Thai  the  eompoaition  of  the  different 
aamplet  of  raw  sugar,  as  reapecta  the  rela* 
tire  qoaotitiea  of  orystalliaable  and  uncrys- 
talliiable  sugar  which  they  contain,  may  be 
inferred  from  the  specific  grayities  of  their 
ayrups,  or  solutions  in  gi^en  quantities  of 
water ;  and  that  those  ^ecific  gravities  are 
conveniently  shown  by  Dr.  Jennings's  sac- 
charometer." 

The  following  doeuments  by  gentlemen 
of  unimpeachable  truth  and  aoouraey,  prove, 
beyond  a  doubt,  that  the  British  Govern- 
ment and  Customs  have  suffered  themselvea 
to  be  disoreditably  tricked  out  of  a  large 
sum  of  the  publlo  money  and  time,  by  the 
Jenninga  aaoeharometer*--^r  the  said  in- 
strument does  not  and  cannot  show  the 
qustntitlee  of  orystallizable  and  unorystalli- 
sable  anger  in  diffbrent  eommeroial  samples. 
In  Ihot,  all  fugmra  when  equally  dry,  afford, 
in  lik€  weighit  ami  with  lilf  pumHiiH  ^ 
letffer,  nkiimttftk^  utmu  iptnfia  grtmUy. 

JUpari  onJenmn^i't  Saeeharomeier  hy  Mr. 
IiOMO,  th9  9fiiHmU  eomtructor  of  Sae^ 
eharometen  and  Hydromeiert,  lUiiited 
hy  Mr.  Atlbb,  Bxperimental  Examiner 
^  Beertf  TFmet  and  Liqueun, 

"  so.  Little  Tower-street,  29th  March,  1S48. 

"  Having  been  called  upon  by  Dr.  Jen- 

niaga  to  make  a  floating  glaaa  aaccharometer 

upon  Ua  ptineiplep  at  lobwitted  to  tho 


Board  of  Cuatoms,  for  testing  the  relative 
atrengtha  of  raw  sugars,  or  the  relative  pro- 
portion of  cryatalline  or  loaf  augar  in  eaeh 
of  them;  preparatory  thereto,  I  have  in 
conjunction  vrith  Mr.  Atlee,  made  the  fol- 
lowing ezperimenta  with  one  of  my  most 
delicate  hydrometrio  saocharometers,  sueh 
as  is  made  uae  of  by  the  Excise  department, 
by  the  brewers,  diatillers,  &o." 

Table  of  the  specific  gravities  of  solutions 
of  one  pound  of  the  following  Sugars,  la 
two  pounds  of  Distilled  Water  at  fiO^'Fahr., 
and  also  of  the  loss  of  weight  in  moisture 
by  drying  the  Sugars  at  212°  Fahr. 


Names  of  the  Sugars. 

Speciflo 

grayities 

of  their 

Solutions. 

LoMtnr 

weight  in 

Water 

peroent. 

1.  White  Java....^ 

2.  Brown  Java 

S.  Havanna. —*.,», 

4.  West  IpdU ^ 

5.  White  Bengal..t. 

114«2 
1*1449 
11468 
1-1468 
11457 
11460 
11465 
11462 

? 

1 

6.  CrystalliBedI>emerara. 

7.  Yellow  Braall — 

8.  Beetxvflnedloaf...^... 

'*  It  appears,  therefore,  that  all  sorts  of 
raw  sugar,  when  equally  dried  by  a  gende 
steam-heat,  and  dissolved  In  like  quantitlea 
of  pure  water,  give  like  indications  by  the 
aaocharometer. 

(Signed)        '<  Josbph  Lono. 
"  JoHif  Atlbb. 

'<  P.S.— The  samplea  of  sugar,  1  to  7, 
vrere  fomished  by  Messrs.  Webster,  Simp- 
son, and  Scott,  the  sugar-brokers  in  Great 
Tower-street,  and  were  drawn  from  the 
bulkintheDocks«" 

The  above  Report  was  sent  to  me,  with 
the  following  letters : 

"20,  Little  Tower-stieet,  28th  March,  1848. 

**  Sir, — Herewith  I  beg  to  hand  you  the 
particulars  of  experiments  made  upon  raw 
and  refined  sugars  by  Mr.  Long  and  myself, 
accompanied  by  the  aolntions  of  the  same 
sugars,  marked  Nos.  1  to  8,  and  shall  fedl 
obliged  by  your  analysis  of  them  to  verify, 
or  otherwise. 

(Signed)        *'  Johw  Atlbb. 

"  Te  Dr.  Ure,  24,  Bloonubury-square." 

*'  20,  little  Tower-street,  City, 
4th  AprD,  1848. 

"  Sir,— Since  I  had  the  nleasure  on  the 
28th  ultimo,  Dr.  Jennings,  the  recipient  of 
the  Government's  bounty  to  the  extent  of 
500/.  for  his  improved  saccharometer  for 
determining  the  crystallixable  propertiea  of 
raw  sugars,  called  at  Mr.  Long's,  and  hi 
the  course  of  oonversatkmy  we  espUiiied  to 
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him  the  result  of  our  experiments,  as  handed 
to  yoa  on  the  above  date,  the  Justness  of 
whksh  he  could  not  controTert,and  with  the 
monosyilable  '  if/  said-—*  if  such  is  the  fact, 
than  my  instrument  is  of  no  use  after  all ;' 
and  expressed  himself  anxious  about  Messrs. 
Brande  and  Cooper  becoming^  cognizant  of 
such  result,  as  they  had  received  something 
like  140/.  for  their  report ;  thereby  tacitly 
confirming  the  opinion  that  both  Mr.  Long 
and  mysetf  had  heretofore  entertained — ^that 
the  principle  as  applied  was  a  perfect  fallacy; 
and,  as  a  further  confirmation,  I  have,  in 
my  inquiries  at  the  Custom-house,  ascer- 
tained tliat  the  instrument  is  a  nullity  to  all 
intents  and  purposes. 
**  I  remain,  Sir,  yours  fidthfully, 

*'  John  Atlu. 
"  To  Dr.  Ure,  F.R.S.,  24,  Bloomsbury-square." 
In  accordance  with  Mr.  Atlee's  request, 
I  took  the  spedflc  gravities  of  his  several 
saccharine  solutions  with  a  glass  globe  of 
1000  water  grains  capacity,  and  a  very  de- 
licate balance,  and  found  them  to  be  per- 
fectly correct.  That  all  sorts  of  sugar, 
however  different  in  strength  or  quality  of 
colour,  afford  solutions  of  equal  density,  is 
a  fact  well  known  to  all  skilful  sugar-refiners. 
The  following  letter,  addressed  to  me  by  Mr. 
Fairie,  proprietor  of  the  Whiteohapel  sugar- 
house,  as  well  as  of  one  at  LiForpool,  and 
two  in  Scotland, who  is  justly  esteemed  one  of 
the  most  experienced,  scientific,  and  success- 
ful sugar-refiners  in  the  kingdom,  is  a  de- 
cisive document  upon  this  point.  *'  I  agree 
with  you  entirely,  that  the  scheme  of  charg- 
ing duty  on  sugar  by  the  gravity  of  a  solu- 
tion, is  altogether  cunwrd,  and  tliat  it  ought 
to  be  exposed.  I  pledge  myself  to  prove  to 
the  Surveyors-General  (of  the  Customs) 
that  all  sugars  equally  dry  and  free  from 
dirt,  when  in  solution,  show  an  equal  gra- 
vity.'» 

*         *         *         «  * 

Among  the  vast  variety  of  articles  im- 
ported into  this  country,  many  occur  which 
put  all  the  resources  of  practical  chemistry 
to  the  proof,  and  are  quite  above  the  sphere 
of  any  Custom-house  officer.  Thus,  al- 
cohol and  alcoholic  varnishes  continue  to 
slip  in  either  through  carelessness  or  con- 
nivance, notwithstanding  the  researches  and 
tests  published  by  me  some  years  ago,  in 
the  pamphlet,  entitled  The  Revenue  in 
Jeopardy,*  Singular  acts  of  injustice  are 
also  from  time  to  time  committed  by  the 
fiscal  authorities  without  the  least  indemni- 
fication. One  of  these,  which  had  been 
thrust  out  of  view  for  two  years,  was  pro- 
fessionally brought  before  me.  A  cheap  oil 
from  Ceylon,  with  a  faint  cinnamon  odour, 

•  See  M«ck.  Mag.,  vol.  xxxvUI.,  p.  410. 


was  pronounced  by  the  officials  to  be  esaeace 
of  cloves,  and  was  rated  at  a  duty  &r  be«- 
yottd  its  total  value.  The  owner  wis  of 
course  obliged  to  sMp  it  off  to  Hambnigh, 
where  it  was  declared  not  to  be  esaenoe  of 
doves,  and  whence  it  was  transported  to 
Holland,  with  no  better  chanoe  of  a  sale, 
and  thence  back  to  London.  A  sam^  <^ 
it  being  finally  sent  to  me  for  examination, 
it  was  found  to  be  oil  of  cinnamon  leaf;  an 
article  different  in  all  its  properties  from  oil 
of  cloves,  and  sufficiently  distmguished  by 
one  character,  its  speoifie  gravity,  which 
was  only  11  above  that  of  water,  while  oU 
of  cloves  is  firom  50  to  60.  After  suffering 
a  ruinous  expense  and  delay,  the  importer 
was  further  compelled  bytiie  Castoma  to 
pay  my  fee  for  the  analysis. 

Examples  of  such  acts  of  ii^ustioe  mig^t 
be  multiplied,  and  indeed  they  are  inevitaUe, 
as  the  Board  is  at  present  constitated,  the 
untaught  chiefs  of  whieh,  are  genmUy 
hoodwinked  by  some  presumptuous  under- 
ling. 


THV    PATBNT    LAWS  —  RBPOUf    OV 
FETT7  BAG  AMD  XK&OLMBMT-OFFICXB. 

One  of  the  last  Acts  passed  during  the 
Session  of  Parliament  just  ooncluded, 
is  intituled  '<  An  Act  to  regulate  oertain 
Ofllces  in  the  Petty  Baf?  in  the  High 
Court  of  Chancery,  the  Praetiee  of  the 
Common-Law  Side  of  that  Court,  and 
the  Enrolment-Office  of  the  said  Court.'* 
We  subjoin  the  marginal  heads  of  tbb 
Act,  and  give  also  some  of  the  clauses  at 
length  which  involve  practical  improve- 
ments  of  great  value. 

Claiuee  1.  Abolishes  after  1st  Janaary, 
1849,  the  offices  of  the  senior,  seomid,  and 
third  derks. 

2.  Clerk  of  the  Petty  Bag  to  be  appointed, 
who  is  to  execute  his  duties  in  person,  ex- 
cept in  case  of  sickness,  &c.,  when  he  may 
appoint  a  deputy,  with  consent  of  the  Mas- 
ter of  the  Rolls. 

3.  Appointment  of  first  and  other  deriLs 
of  Petty  Bag,  who  are  to  hold  offioe  during 
good  behaviour,  and  on  vacancy  to  be  filled 
up  by  the  Master  of  the  RoUs. 

4.  Clerk  of  tiie  Petty  Bag  to  perform  all 
the  duties  and  be  subject  to  all  die  regula* 
tions  of  the  senior  and  other  clerks,  but  not 
to  be  an  attorney  of  the  court. 

5.  Clerk  of  the  Petty  Bag  not  to  act  aa 
attorney  or  solicitor. 

6.  Salary  of  clerk  of  Petty  Bag  j^600» 
but  may  be  increased    in  certain   events 

to^esoo. 

7.  Clerk  of  Petty  Bag  may  appoint  such 
derks  to  assist  him  as  the  Master  of  the 
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Bolb  flM7  dureet,  who  ihall  be  paid  by 
niary. 

8.  Saliriet  and  ezpeiifes  to  be  paid  out 
of  tbe  soiton  fee  fimd. 

9.  Peiudtj  on  offioen  for  taking  gratni* 

10.  Power  to  Lord  Chancellor  and  Mas- 
ter of  the  BoUa  to  legidate  the  transfer  of 
bittinesi  from  time  to  time. 

11.  Sealofoffiee  to  be  provided  and  kept, 
and  may  be  cancelled  or  altered  from  time  to 


12.  Copies  of  documents  lealed  to  be 
admissible  in  evidence. 

13.  Writs,  &c.,  issued  out  of  Petty  Bag 
office  to  be  sealed  with  the  Chancery  Com- 
mon Law  seal. 

14.  From  and  after  the  first  day  of  Janu- 
ary, 1849,  every  specification  or  iDstrument 
in  writing  for  describing  or  ascertaining  any 
invention,  and  to  be  enrolled  in  Chancery  in 
pursuance  of  Letters  Patent  under  the  Great 
Seal,  shall  be  enrolled  in  the  Enrolment 
Office  of  the  Court  of  Chancery;  and 
«Mry  disclaimer  and  memorandum  of  alter- 
ation to  be  enrolled  in  pursuance  of  an  Act 
passed  in  the  stztii  year  of  the  reign  of  His 
kte  Mi^Mty  King  William  the  Fourth,  in- 
tntled  Am  Aei  to  Amend  the  Law  touching 
Letien  PateiU  Jwr  InveniUmt,  ahall  also 
be  enrolled  in  the  said  Enrolment  Office, 
and  the  enrolment  of  every  such  disclaimer 
and  memorandum  of  alteration  in  the  said 
Enrolment  Office  shall  be  and  be  deemed  to 
be  the  enrohnent  thereof  in  tiie  proper 
oflke,  in  pursuance  of  the  provisions  of  the 
ssid  Act.  [At  present  a  specification,  or 
disclaimer,  or  memorandum  of  alteration 
nay  be  enrolled  in  any  one  of  three  di£ferent 
offices;  and  a  seeker  for  information  may 
have  to  search  all  three  (paying  fees  to  each) 
before  he  fills  in  with  it.] 

15.  Seal  to  be  provided  for  the  Enrol- 
ment Office. 

16.  Certificates  of  enrolment  to  be  given, 
and,  when  sealed,  shall  be  admitted  as 
evidence, 

17.  Every  document  or  writing,  sealed  or 
■tamped,  or  purporting  or  appearing  to  be 
sealed  or  stamped  with  the  said  seal  of  the 
Chanoery  Enrolment  Office,  and  purporting 
to  be  a  eopy  of  any  enrolment  or  other 
leeord,  or  of  any  other  document  or  writ- 
ing of  any  description  whatsoever,  including 
any  drawings,  maps,  or  plans,  theraunto  an- 
nexed or  indorsed  thereon,  shall  be  deemed 
to  be  a  true  copy  of  such  enrolment,  record, 
document  or  writing,  and  of  such  drawing, 
Bsap,  or  plan  0f  any)  thereunto  anneaed,  and 
shall,  without  fur^r  proof,  be  admissible 
and  admitted  in  evidence,  as  well  beforo 
cither  House  of  Parliament  as  also  before 
any  committee  thereof,  and  slso  by  and  be- 


fore all  courts,  tribunals,  judges,  justices, 
officers,  and  oUier  persons  whomsoever,  hi 
like  manner  and  to  the  same  extent  and 
effect  as  the  original  enrolment,  record, 
document,  or  writing,  could  or  might  be  ad- 
missible or  admitted  in  evidence,  *as  well  for 
the  purpose' of  proving  the  contents  of  such 
enrolment,  record,  doeument,  or  writing, 
and  the  drawing,  map,  or  plan  (if  any), 
thereunto  annexed,  and  also  proving  such 
enrolment,  record,  document,  or  writing, 
to  be  an  enrolment,  record,  document,  or 
writing  of,  or  beloii^g  to  tiie  said  Court  of 
Chanoery,  and  that  such  enrolment,  record, 
document,  or  writing  was  made,  acknow- 
ledged, prepared,  filed,  or  entered  on  the 
day  and  at  the  time  when  the  or^pnal  enrol- 
ment, record,  document,  or  writing  shall 
purport  to  have  been  made,  acknowledged, 
prepared,  filed,  or  entered. 

18.  Panishment  for  forging  or  altering 
any  seal  or  document. 

19.  Power  to  Lord  Chancellor,  &c.,  to 
fix  a  table  of  fees.  And  no  fees  to  be  taken 
in  respect  of  duties  performed  at  her  Ma« 
jesty's  suit. 

20.  Clerk  of  petty  bag  to  keep  accounts 
of  fees  received,  and  pay  the  same  into  the 
suitora  fee  fund. 

21.  Solicitors  to  be  entitled  to  {nraotise  as 
attorneys  in  the  Common-Law  side  of  Chan- 
oery. 

22.  Writs  may  be  tested  in  term-time  or 
in  vacation. 

23.  Writs  may  be  made  returnable  in 
term-time  or  in  vacation. 

24.  Proceedings  of  the  court  may  be  in 
either  term-time  or  in  vacation.  Any  writ 
of  scire  facias  for  repealing,  cancelling,  or 
vacating  any  letters  patent  or  charter,  which 
shall  or  may  at  any  time  hereafter  be  issued 
in  any  action  at  the  suit  of  her  Majesty, 
hereafter  to  be  commenced,  whether  at  the 
instance  of  any  of  her  Majesty's  subjects  or 
otherwise,  shall  or  may  be  directed  and 
sent  to  the  sheriff  of  any  county  in  Bng^ 
land  or  Walee^  aUhoogh  the  record  upon 
which  such  writ  shall  be  founded  or  issued 
may  be  or  remain  in  the  county  of  Middle^ 
»ex  or  any  other  county,  and  that  it  shall 
not  be  necessary  that  any  such  writ  which 
at  any  time  hereafter  may  be  issued  and 
directed  to  the  sheriff  of  any  such  county  as 
aforesaid,  shall  be  a  testatum  writ,  or 
founded  upon  any  previous  writ  directed  or 
sent  to  the  sheriff  of  Middlesex  or  cry  other 
county.  (At  present  such  cases  can  only  be 
tried  in  the  county  of  Middlesex.) 

25.  Prosecutors  names  to  be  inserted  in 
writs  of  scire  facias. 

26.  Declarations,  ftc,  in  scire  facias  to 
be  delivered,  and  not  filed. 

27.  Pleas  in  scire  hdu  to  be  delivered^ 
and  not  filed. 


MS 
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18.  latoM  in  leiri  frdai  may  be  tried  ia 
aay  of  the  niperior  eonrti.  (At  preieat 
they  can  be  tried  only  in  the  Court  of 
Qmen'i  Beneh.) 

29.  Iieaee  epon  treTenee  to  be  tried  in 
Uke  T»«**"**»f  ae  iiiiiee  hi  loife  fiMdea* 

30.  Reoord  of  ime  te  be  filed  ia  the 
offioe  of  the  Petty  Bag. 

SI.  Coite  to  be  taxed. 
Sa.  Write  and  proeeedingi  to  be  prepared 
bj  parties  or  their  attomeyi. 

33.  Jedgesmaydkpoteof  natlenraiaiiic 
Or  fauddent  to  any  aotioa  ea  the  Gommeii* 
Law  aide  of  the  Court  of  Chaaoary. 

34.  Maitar  of  the  RoUiaay  make  orders 
lor  the  ooetody^  fte.,  of  the  leoofde. 

35.  Genaral  ndee  ead   orders  may  be 


37.  ProTilo  as  to 
against  officers. 

38.  Partiea  or  attoraeys  to  i 
to  be  entered  in  a  book  at  the  Patty  Beg 


36.  Offiesra'pcifil^ofMdi«aboliahed« 


39.  Affidatits  may  be  sworn  before  ilerit 
of  Petty  Bag. 

40.  Safing  of  the  jarisdietiOft  of  Lord 
Chancellor  and  MMtar  of  the  Balls. 

41.  Forms  of  writs  to  be  settled  aad  ap- 
prored  by  Lord  Chaaedk>r»  teb 

42.  Coarts  of  oommoa  law  to  take  oogaU 
aaaoe  of  write. 

43.  Monies  paid  into  eoart  fior  hsr  Ma- 
jeety'a  aee  shall  oontiaae  to  be  leoslTed  es 
heretofore,  te. 

44.  Power  to  grant  comp 
ooaeeat  of  IVeaeary. 


UOHTHOnSB  UOHTS. 


Chi  the  aiglil  «r  l^endey,  th«  Sltt  vlt,  the  Tri- 
nity CorporadoB  exhSMtad  two  U^tf  ttam  the  roof 
of  their  warehouM  at  Blaekwall,  both  being  dlMetad 
tswtffdb  th«  pUtfoim  of  the  railway  itation  opposite 
Woolwich.  One  wea  eonitnicted  aeoording  to  the 
catardloptric  arrangement  of  Mr.  Alex.  Gocdoe, 
G.E.,  wUeh  we  folly  dewtribod  and  Ulnatntad  in  the 
Jfectoefef*  Magtmine,  1877,  January  IB.  1848; 
and  the  other  was  a  Huddart  reflector  of  the 
flftt  water.  On  the  flatform  then  wet  a  (prd  r« 
fuMd)  Board  of  Admiraltj,  oompoied  of  the  Sail  of 
Auckland,  lint  Lord;  Lord  John  Hay,  one  of  the 
8ea  Lords;  and  Captain  W.  B.  Hamilton,  VLlH.% 
tha  Becretaty.  There  were  also  present— Mr  J. 
■ovy  Pelly,  Bait,  Deputy-Matter  of  the  Trinity 


Hoose,  Prileaier  FSsnaday,  aad  Mr.  Gordon, 
two  lights  weie  pieolaeiytlie  asBo,  aol 
thakiodattdqnantltyofottttasd;  and,  by  i 
oeiijointiy  the  axes  upon  whlsb  they  were  i 
tively  And,  the  anglee  ware  ocoBiloeally  aad  linraW 
taaeeosly  thllted,  sotbattha  eomparatlfa  «!▼« 
of  the  beams  might  be  dlsttnaUy  notad  by  the  i 
serrert.  The  reaoh  showed  a  giea 
botwMtt  the  Tatoes  of  the  two  Ui^ta, 
Taatly  In  flivour  of  Mr.  Gordon's  ayatem  i  < 
log  most  aatistactorUy,  the  propriety  of  tha  pralbr^ 
enoe  which  the  Home  OoTerament  has  glvmi  te 
that  ayatam,  in  aoma  eolanial  Ughthoeaea  vhlBh 
they  hsTa  rsoantly  plaoed  ondar  Mr.  GordseCi  eUe 


wncLT  LIST  or  oisioirs 

Date  of  No.  In 
Magiatra-thella* 

tion.       gistar.      Proprietors'  ITames. 

8a^  1      IMl      Frederick  Chm.  Rein... 

„     1968     Wlnileld  and  Slmms  ... 

2      IM8     JameeOUbert 

and 
Charles  and  Wm.  Lan- 
caster...,  

4  ISM     Joseph  Onise    !!!... 

„      1 56S      Joseph  Hor .  Cutler ... ... 

„      1566      Deane,  Dray,  &  Deane, 
„      16S7      Lane  and  Barkentlne... 

5  1568      Charles    and   William 

Lancaster 

„  1569  Robert  Walter  Win- 
field... «.^... 

„      1570      James  Kiroberley   

„  1571  Francois  Perroncel  & 
D.  O.  Wertheimber, 

i      1572      Wm.  Frederick  White, 

„      1579     Hnhert  aad  Vargua  ... 


POa  ARTI0LB8   Or   UTILtrr   ttBOfST^Ria. 


Addresses.  Suhifeots  of  Dosigns. 

Strand   ......M....»..toM*M.«.  ..«•«•  The  ]avatube»  or  hriaat  i 

llever. 

TTew  Bond-street Music  stand  or  eaael. 

Cra?eQ>building8,  Drery-lallM^ 

V  Emboiting  press. 

New  Bond-stfeet .....J 

Margaret  -  street,  Wilmington* 

square Oas  burner  and  SMaratna. 

Birmingham An  rye  (hook  and  eye.) 

King  William-street  Stove. 

Upper  8eymoar  street,  Eoston- 

squaro  ^ Safety  bnekln. 

New  Bond-street Tumbler  for  a  gun  lock. 

Birmingham  Letter  btfaOM. 

fiirmingbam  ., m Cramp. 

West- street,  FfnSbuTy Artifldal  leech. 

Brfnton,  NorfMk,  farmer .,  StaOk  ptoteator. 

Margaret  -  street,     Caveodiah  • 
■quare  Rivet  button. 
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Gtorge  Naflm^th,  of  Ebury-itreet,  Pimllco,  Mid-  graphs,  and   in  appantua  connacted  therewith. 

dkMt,  elvil  «iginaar)  for  certain  improvementi  in  Septamber  4;  six  months. 

tlMooastnfttioa  of  ftie-proof  flooring  and  roofing,  wmiam  Edward  Hollands,  of  73,  Regent's  Quad* 

which  improvomentt  are  also  appUeable  to  the  ooa-  rant,  Middlesex,  dentist,  and  Nicholas  Whitaker 

sttortlon  of  vladnots,  aqneducto  and  colTerte.  Sep-  Oreea,  of  No.  1  fi,  Waltop-place,  Chelsea,  gentleman, 


r  4;  six  oumths.  for  a  new  manufacture  bf  artificial  fuel  in  blocks  or 

WlUiaia  WhaldMi,   ongineor  to  Messrs.  John  lumps.    SeplOBiber4(  ftnuBionths* 

Wmor  and  iona,  of  Jewin  Creaoent,  London,  brass  William  X«ash,  of  Newcastle-upon-Tyne,  for  im- 

founders  and  engineers,  for  improvementa  in  pumps  proTemonts  in  steam  engines.    September  i;  aix 

or  maohinery  for  raising  or  forcing  fl  uids.   Septem-  months. 

htr  4 ;  aix  tnonths.  Henry  Smith,  of  Vulcan  Works,  West  Bromwich, 

Jofan  Lewis  Rlcardo,  of  Lowndes-square,  Middle-  for  improvements  in  the  manufacture  of  railway 

sex,  Esq.,  M.P.,  ibr  Improrements  In  electric  tele-  wheola.    Scptambor  f  i  six  monUia. 


GUTTA  PEKCHA  COMPANY'S  WORKS^ 

WHARF  ROAD»  CITY  ROAD. 

l/mdon,  lit  Aprii,  1848. 

THB  eUTTA  PERCH  A  COMPAHT  have  groat  pleasure  in  stating  that  the  steadily  increasing  demand 
Mr  tho  Pavbvt  GvnA  Psboha  Dbiyix*  Bakds  Justifies  the  utmost  confidence  that  they  are  fUUy 

^Thelr  durability  and  strength— permanent  contractility  and  uniformity  of  snbttanoo— their  non-sutcep- 
tlblli^  of  injury  horn  eontact  with  OUs,  Grease,  Acids,  Alkalies,  or  Water—and  tho  fiMolity  with  which  the 
slafflojotetraquixedeaabemadoia  Bands  of  any  length— render  them  superior  for  almost  all  working 
pnrposos,  aocL  decidedly  economical. 

GoLosBBS,  TvBiiro  of  all  sizes,  Bovoxss,  CatbxtsxSiStethsscopss,  and  other  Surgical  Instruments; 
Moouiaoo  jpOK  PicTUBB  Faambs  and  other  decorative  purposes;  Whim,  Thoxos;  Xxkvis,  Qour,  and 
CxiGASB  Baam,  k9.,  tn  great  variety, 

Pttlemt  GhoLtta  Percha  Shoe  Soles. 

nw  appUoikbittty  of  Gutta  Pereha  Soles  for  Boots  and  Shoes  havmg  been  extensively  and  satisfiM^torily 
tooted,  we  caa  unhosltatiligly  reoommond  the  material  prepared  lor  this  purpose,  its  merits  having  been 
aokaowlodged  by  all  who  have  tried  it.  Indeed,  experienee  has  proved  that  Csutta  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  Impervious  to  wee 
nntii  qolto  worn  through. 

Boot  and  Shoe  Soles  for  Snnmier  "Wear. 

Tho  Ihet  of  the  total  impervlousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
tlMn,  to  oae^o  tho  sufioring  which  the  proverbial  uncertainty  of  our  climate,  xvxv  »  SoM mxb,  so  often 
Infliott  npOB  tlM  iMaotioua,  and  this  eilbet  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afibrd  to  the 
woaror  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

Ailh€sam0  timt,  the  remarkable  non-condueting  propertiu  qf  Gutta  Percha  ajford  a  moU  valuabte  pro- 
tSHUn  to  lAeee  «i*o  mre  smbfeeted  <e  euffering  or  inotmvenienee  by  walking  upon  heated  pavemente. 

Tho  question  of  tho  durability  of  GuUa  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
dooidod  in  favoux  of  the  lonner;  mxid  no  Instance  of  failuro  hmm  yot  oome  to  tho  know- 
lod«e  of  the  company  which  may  not  be  ascribed  to  a  neglect  of  their  prtnted 


What  to  Bat»  Diinky  and  Avoid* 

O  OUND  DIGESTION  1  What  a  boonl  but  what  a  rarity  I  AU  the  wealth  in  the  wodd  cannot  buy  it,  and 
yet  how  simple  it  is  to  secure  it.  Dreamless  nights  I— How  reAreehing  is  a  good  night's  rest,  and  how 
tew  obtain  it  I  How  fearful  is  illness,  and  who  have  we  to  blamo  for  it  but  ourseUes?  Physic  is  one  evil 
la  core  another;  but  caution  keeps  off  more  fire  Chan  water  quenches.  Reader,  if  you  value  the  dosi4erata 
of  good  hoalth  in  the  day,  and  tranquil  repose  at  nights,  together  with  mental  serenity  at  all  times,  or 
ahoiiJd  lack  firmness  of  nerve  or  purpose,  or  sufier  from  the  sorrows  of  an  afflicted  body,  seek  how  to  ob' 
fatal  the  former,  and  remove  the  latter,  in  DR.  CULVERWELL'S  little  Memoirs,  called  **  HOW  TO  LIVE 
m  WHAT  TO  EAT,  DRINK,  and  AVOID  ;**  and  its  Companion—"  HOW  to  be  HAPPY"  (the  price  U  but 
la.  each ;  if  by  post  Is.  6d.  in  stamps.)  They  recommend  no  nostrum,  pill,  or  balm,  but  render  every  pos- 
nsBor  maator  or  mistress  of  hit  or  her  own  ca«e.  They  tell  home-triaths,  and  detaU  faete  that  may  astound- 
boi  vUch  aco  worthy  of  recognition;  and  they  furthermore  wimystify  the  lawa  of  life,  health,  and  happy 
"Wo;  that  how  to  live  happily  and  omtontodly,  is  rendered  clear  and  open  to  the  humblest  inloUigenoe. 
VW  b»  had  of  Sborwood,  IS,  PatornoiCer-row ;  Carvalho,  147,  Fioet^streot }  Mann,  9»,  Cornhill;  Molson, 
48Zt  West  Strsnd,  and  all  booksellers;  or  dirvet  from  the  Author,  10,  Argyll-phee  Rogent-stioet,  who  ean 
be  pcftonally  eonlbrrod  with  daily  till  four,  and  in  tho  oToning  till  nine. 
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LLOYD'S  PATENT  BLOWING  MACHINES. 
Kg.  1.  Fig.  2. 
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tXOTD's  PJLnDIT  BLOWnrO  MAOHIirtt. 

[Patent  dftt^  UM\k  8, 1S48.    Patentee,  George  Uayd,  of  Stepney,  Ironfonnder. 

September  8, 1848.] 


SpeeiflfittS^n  tntnlled 


Thb  common  ikn-biower  coBtitts, 
as  is  well  known,  ai  a  circular  csie, 
with  a  central  hole  on  each  side  for 
the  inflow  of  air,  and  an  opening  in 
the  periphery,  through  which  the  air 
ao  admitted  ia  •spolUd*  A  spindle 
passes  through  the  oentral  holes,  and  is 
supported  in  suitabU  bearings  at  the  two 
ends.  On  the  middle  of  this  apindle  is 
keyed  a  boss,  from  which  project  8e?eml 
arms,  to  each  of  which  is  attached  a  flat 
blade  of  a  square  form,  which  is  made 
as  wide  u  may  be  without  touching  the 
case.  Motion  is  given  to  the  blades  by 
a  strap  rigger  on  the  spindle,  and  con- 
neetea  to  a  steam  engine  or  other  prime 
mover.  Now,  since  it  is  clear  that  the 
air  which  is  drawn  in  at  the  oentral  hole 
must  always  fall  short  of  what  is  required 
to  fiU  tiie  larger  space,  the  circumference 
of  which  is  described  by  the  tips  of  tb« 
blades,  it  follows,  as  Mr.  Lloyd  remarks, 
'*  that  there  must  be  always  more  or  less 
of  a  Tacuum  formed  behind  each  blade 
when  rcTolying,  and  that  the  air  which 
is  condensed  in  front  must  rush  over  the 
ends  and  sides  of  the  bladfs,  to  fill  up 
the  Tseuuin  ^  formed,  causing,  ao 
doubt,  that  disagreeable  humming  noise 
which  is  common  to  all  the  ordinary  fan- 
blowers,  and  absorbing  a  large  portion 
of  the  power  employed  for  no  better 
purpose  than  beating  the  air  within  the 
case."  The  object  aimed  at,  therefore, 
by  Mr.  Lloyd  in  the  first  of  two  ma- 
chines which  he  describes,  is  to  effect 
the  complete  removal  of  both  these  great 
defects ;  and  this  we  think  he  has  most 
completely  achieved. 

Fig.  1  is  a  sectional  elevation  of  a  fan* 
blower  embodying  these  improvemeptB,  and 
fig.  2  a  transverse  section  through  the  oen« 
tre  of  the  machine.  AA  are  the  side  plates, 
which  are  made  with  oentral  openings,  BB, 
as  nsnal.  C,  the  periphery;  D,  the  air 
discharge  pipe ;  K*  a  spindle,  which  passes 
through  the  eentral  opeoingi,  BB,  and  ter- 
minates in  conical  ends,  which  revolve  in 
the  bearingi,  FF.  I  is  a  central  hoss, 
keyed  on  to  the  spindle,  having  six  arms,  to 
which  as  many  blades,  KK,  are  bolted,  of  a 
triangular  form,  and  curved  as  shown.  L 
is  an  inner  casing,  which  encloses  the  blades, 
and  is  of  a  corresponding  triangular  section, 
with  openings  at  the  fientre  and  in  the 
periphery,  for  the  admission  and  escape  of 
air.    MM  are  two  rings,  which  are  screwed 


oa  to  the  outer  ease,  and  endrela  doealy 
two  collars,  NN,  which  arc  raised  on  the 
inner  ease,  one  on  each  side  of  its  oentral 
opening,  but  project  a  little  way  beyond  the 
line  of  the  outer  one,  so  that  by  meana  of 
these  rings  and  cottars  the  two  cuinga  are 
joined  at  this  part  psrflwUy  air-tight.  OO 
are  the  strap  riggen  by  which  the  machine 
is  driTCn.  Ths  sir  anteriag  the  inner  case 
by  the  central  openings,  b,  by  ths  rotation 
of  the  bladss,  driven  out  of  It,  throagh  the 
openings  in  the  periphery,  Into  the  enter 
ease,  and  is  prevented  by  the  converging 
form  of  the  hiner  case  firom  reacting  npoa 
the  blades  (u  in  the  comsfton  fan*blowers), 
and  from  the  outer  esse  It  la  eipellad  by 
the  centrifugal  action  of  the  mscUas  throiW 
the  dischargf  pipe,  D,  The  flow  of  €he 
air,  even  at  the  graatast  velocities,  is  vni- 
form  and  ateady*  free  ftoas  any  baoktlaah, 
and  almoal  noiaelaaa.  The  total  area  of 
the  openings  in  tlie  periphery  of  the  inner 
ease  must,  nf  course,  not  exceed  the  total 
area  of  iu  central  openings.  When  a  very 
great  pressure  is  requtaiad  to  be  exerted  at 
the  point  of  emission,  the  openings  in  the 
peripheries  of  both  wheels  ssni*  be  propor- 
tionably  contracted,  even  In  saoie  instancea 
to  the  eatent  of  one-half  the  uanal  ai>e.  The 
blades,  when  inclosed  within  an  inner  caae, 
•oeh  as  before  described,  will  work  well  at 
whatever  radial  angle  they  are  set ;  but  I 
have  found  in  practice  that  they  pradnoe 
the  greatest  efegt  when  set  back  at  an  angle 
of  about  six^  degrees,  aa  represented  in  the 
figures.  The  power  of  tlie  machine  being 
In  ao  exact  ratio  with  the  apeed  at  whiah  |t 
can  be  driven,  it  is  of  importance  that  the 
spindle  ^ould  revolve  in  its  bearings  wish 
as  little  friction,  and  be  kept  U  oqo|  as 
pouible.  One  mods  of  obtaining  these  ob- 
jects is  represented  in  the  engraving,  fis.  ft. 
The  spindle  bearings,  FF,  consist  of  jkort 
•yliadrical  pieces  screw- threaded  on  the  ont- 
side,  which  are  screwed  fast  into  eje-hol^  in 
brackets,  00,  attached  to  the  outside  of  the 
oater  casing  of  the  blower.  On  the  inner 
end  of  each  bearing  there  if  a  conical  focket, 
«,  in  which  one  end  of  (he  Sfiindle  involves, 
aad  from  the  opposite  c  outer  en^  of  that 
bearing  there  is  a  conicsl  hnis  drilled,  till  it 
penetrates  by  a  iptf  sasaU  aperture  the 
bottom  of  the  socket,  #.  |l  is  an  oil  veaael 
with  a  tubular  termination,  bent  at  right 
angles  to  the  body  of  the  vessel,  which  tar- 
mmation  fits  Into  the  conical  hole  in  the 
outer  end  of  the  bearing  piece.  The  vesael 
H,  has  an  air-tight  cap  to  protect  it  from 
the  pressure  of  the  atmosphere,  so  that  none 
of  the  oil  runs  out,  ezoept  whan  It  Is  drawn 
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•nt  by  tlM  lotedop  of  the  spindle,  and  ei 
required  for  its  doe  Ivbriettion.  Another 
mode  of  oonitmeting  the  heiuringa  of  the 
fpindlee,  end  which  I  rather  prefer  to  the 
ipreoeding,  U  «hown  in  fig.  4.  S  re- 
preeents  one  en4  of  the  spindle,  and  T 
the  bearifig  in  which  that  pnd  revolTee, 
which  conaitta  of  a  hollow  cylinder  bevelled 
gfr  at  the  front  edgef  to  fait  the  conical 
f9nn  of  the  end  of  the  ipiodle.  The  ipace, 
y,  in  the  cylinder  immediately  fronting  the 
oooical  termination  of  the  spiqdle,  it  filled 
with  plumbago,  which  is  pressed  up  against 
the  spindle,  and  into  the  form  of  the  spindle, 
try  means  of  a  plug,  Y,  which  again  is 
preseod  forward  by  a  seiew  piston,  W, 
^med  by  hand.  Tlie  bearing,  T,  may  be  np- 
bflld  by  a  brevet,  in  the  same  way  as  before 
deserihed,  or  in  any  other  suitable  manner. 

rrom  tbe  preceding  de^criptioD,  it  will 
be  aeeD  that  there  are  two  pourcea  from 
wkich  a  great  saving  of  power  mf y  be 
•nJUj  pr«4icate4  of  tpis  maobine ;  first, 
ite  oarrowneas  of  the  blades  at  their  tipa, 
whUk  etnnot  be  lew  than  from  one* 
4righth  to  one- twelfth  of  their  width  at 
Uie  ecntre,  whence  it  neee88«p*ily  follows 
that  they  must  offer  proportionally  lew 
•ppovition  to  the  eseape  of  the  air ;  and, 
second,  the  obstacle  which  the  side  plates 
or  inner  ease  present  to  any  reflux  of  the 
air  apon  the  blades,  as  in  the  common 
Ian,  wbieh  must  be  attended  with  a  still 
fiirther»  snd  no  inconsiderable  saying  of 
power. 

We  are  told  that  Mr.  Lloyd  himself 
estimates  that  his  machine  will  do  as 
mudi  work  as  any  oommon  fan  with 
wbout  one-third  of  the  power ;  «nd, 
though  we  have  not  tested  thit  estimate 
by  eabulation,  we  incline  to  think  it  will 
be  found  not  far  from  the  truth. 

The  other  blowing  machine  deseribed 
by  Mr.  Lloyd  is  of  the  bellows  sort,  and 
seems  well  adapted  for  all  cases  where  a 
large  quantity  of  air  is  required  to  be  de- 
livered continuouiiy,  and  at  a  nearly 
uniform  pressure. 

Fig.  5  is  a  sectional  elevation  of  this 
maftKina ;  AA  arc  two  cast-iron  side  frames, 
(one  of  which  only  is  seen  in  the  figure,) 


oonsisting  each  of  a  polygonal  riss  of  ilx* 
teen  sides,  and  eight  arms,  VA?  radUting 
froni  a  central  l?of s,  The  rim  of  a%ch  frams 
presents  in  itf  oroys  sectiofi  the  appearance 
of  a  piece  of  angle  iron.  C  is  a  spindle, 
which  passes  through  the  centres  of  both 
frames,  and  is  cranked  in  the  middle  to 
nearly  the  same  extent  as  the  side  Aramea 
fire  apart.  BB  are  eight  pairs  of  bellows,  of 
a  square  form^  which  are  attached  by  thdr 
outer  end  boards  to  the  periphery  of  the 
frame- piece,  one  to  every  alternate  side  of 
the  polygon,  the  boards  being  laid  crosswise 
so  as  to  embrace  both  rims.  EB  are  the 
bellows-Talyes,  one  being  in  tlia  Inner  end 
hoard,  and  the  otiier  in  £e  ontar.  DO  am 
suteen  rods  for  working  the  hfUowf  (one 
half  of  which  only  are  seeii  in  iihe  drfwingi) 
^re  being  two  rods  attached  to  the  inner 
end  board  of  each  bellows,  and  connept94 
at  their  opposite  or  inner  e/ctremitief  to  % 
boss,  H,  on  the  cranlced  ^pmdle,  C.  I*  i^ 
the  general  ^  discharge  pipe;  GQ  ar^ 
guidev,  one  on  the  inner  face  of  each  arm. 
to  maintain  the  parallelism  of  the  pairs  of 
bellows  when  working.  The  sp^ioes  betwixt 
the  arDas  of  the  pide  frames,  as  also  those 
between  the  rims  in  the  alternate  sidea  of 
tiie  polygon,  are  filled  up  with  wood  or 
dieet  iron,  so  as  to  render  the  entire  ease 
perfsctly  air-tight,  except  where  the  valves, 
SE,  and  diacharge  pipe,  F,  are  inserted.  A 
door  shoold,  bowcTer,  be  made  on  each  fidf 
between  the  arins,  in  order  to  obtain  acocM 
to  the  bearings  for  the  purpose  of  occaaion4 
lubrication.  The  mode  in  which  this  appa- 
ratus works  is  as  follows  :  —  When  the 
cranked  spindle,  C,  is  turned  (which  maybe 
done  by  hand  power,  or  any  other  oonye- 
i^ent  iiieans)  it  follows,  from  the  yaryin^ 
position  of  the  centre  boss,  to  which  the 
working  rods,  DD,  are  attached,  ^t  there 
must,  in  every  stag^e  of  the  revolution  of  the 
spindle,  be  pome  of  the  pairs  of  bellows 
fully  distended,  others  only  partially  m,  and 
some  quite  collapsed,  (as  exemplified  in  the 
figure,)  but  that  each  beUows  must  in  sue-i 
cesbion  be  once  distended  and  collapsed; 
that  is,  make  one  complete  stroke.  The 
number  of  pairs  of  bellows  used  may  be,  of 
court e,  increased  or  diminished  according  to 
the  amonot  of  blast  required. 

m2 
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Sir, — It  is  perfectly  true  that  in  our 
best  works  on  acoustics  we  have  a  groat 
deal  of  evidence  as  to  the  conduction  of 
sound  in  various  media,  but  still,  what 
may  be  called  the  normal  conditions  of 
sound,  that  which  most  engages  the  at- 
tention of  philosophers  and  musicians,  is 
the  generation  ana  diffusion  of  sound  in 
the  atmosphere.  Thus  the  mind  is  pre- 
occupied, and  less  attention  is  paid  to  the 
other  hranches  of  the  science.  The  ver- 
micular and  undulatory  theories,  and  the 
laws  of  pulsation,  throw  very  little  light 
on  those  phenomena  of  sound,  which 
have  been  very  aptly  likened  by  Faraday 
and  others  to  those  of  electricity.  The 
almost  exclusive  attention  paid  to  atmo- 
spheric acoustics,  has  perhaps  had  a  great 
effect  in  retarding  the  progress  of  acous- 
tic mechanics.  Air  is  one  of  the  lowest 
conductors  of  sound ;  sound  moves  in  it 
only  at  the  rate  of  thirteen  miles  an  hour, 
a  rate  of  speed  more  than  ten  thousand 
.  times  below  that  of  light  or  electricity, 
which  latter  travels  300,000  miles  in  a 
minute.  The  mechanic,  noticing^  this 
fact,  is  not  prepared  for  the  consideration 
of  sound  as  a  rapid  means  of  communi- 
cation. If  a  message  could  be  sent  orally 
from  London  to  Liverpool,  or  Manches- 
ter, through  the  atmospheric  air,  it  would 
require  seventeen  minutes  for  its  trans- 
mission, in  which  time  the  electric  tele- 
graph would  have  carried  on  a  long  cor- 
respondenoe.  To  the  furthest  parts  of 
Scotland,  a  lapse  of  three-quarters  of  an 
hour  would  be  required  for  the  commu- 
nication. On  the  other  hand,  the  human 
▼oice,  if  it  could  be  adopted,  would  be 
found  quicker  than  the  electric  tele- 
graph in  the  delivery  of  a  long  tele- 
graphic message.  Notwithstanding  this 
set  off,  the  time  required  for  the  trans- 
mission of  sound  to  long  distances  through 
the  air  is  so  great,  that  on  the  hypo- 
thesis of  its  being  at  all  practicable,  no 
mechanic  would  spend  bis  time  upon  it. 
In  the  transmission  of  sound  through 
the  air,  it  is,  however,  to  be  observed, 
that  the  limits  are  greater  than  are  ge- 
nerally conceived.  The  explosion  of  the 
meteorof  1719  was  heard,  when  at  a  height 
of  69  miles ;  that  of  1771  at  25,  and  that 
of  1773  at  50  miles.  The  meteor  of  1783 
was  heard  at  an  interval  of  ten  minutes 
after  its  disappearance,  which  is  the 
longest  in terval  obser ved .  The  fi  ri ng  of 
guns  at  Carlscrona  was  heard  10  miles 
off;  of  those  of  Stockholm,  180  miles  off; 


and  of  those  in  a  seafight  between  the 
English  and  Hollanders  in  the  North  Sea 
in  1672,  200  miles  off,  being  as  far  aa 
Wales. — EncychpcBdia  MetropolUana. 

When  we  apply  ourselves  to  other 
phenomena,  we  acquire  a  much  greater 
idea  of  the  capabilities  of  sound.  If  it 
move  through  air  at  the  rate  of  thirteen 
miles  a  minute,  it  moves  through  water 
at  four  times  that  rate,  and  through  glaaa 
at  sixteen  times  that  rate.  Thus,  on 
the  hypothesis  previously  assumed,  the 
message  to  Liverpool  would  be  sent  in  a 
minute  and  a  quarter,  and  the  message 
to  Scotland  in  three  minutes;  periods 
practicably  comparable  with  those  of  the 
electric  telegraph. 

We  have  therefore  open  to  us,  the 
investigation  of  better  means  for  the 
conduction  of  sound,  as  we  have  ac- 
complished those  for  the  conduction  of 
electricity,  and  acoustics  may  benefit 
from  the  consideration  of  electric  phe- 
nomena. To  make  a  comparison:  hither- 
to sound  has  been  treated  as  electricity 
was,  when  attention  was  absorbed  in  the 
phenomena  of  generation  in  a  Leyden 
jar,  and  the  means  were  undeveloped  for 
its  distant  transmission,  or  its  effectual 
action.  In  the  beginning  of  the  last 
century,  from  what  was  known  of  elec- 
tric discharges  in  the  atmosphere,  no  one 
could  have  predicated  the  transmission  of 
the^^electric  fluid  by  wires  from  Wash- 
ington to  Quebec.  In  the  present  day, 
it  appears  almost  chimerical  to  propose 
the  transmission  of  a  spoken  message 
many  miles. 

We  have  the  means  of  getting  high 
powers  of  conduction  ;  the  next  question 
is,  whether  we  can  increase  the  limits 
within  which  the  transmission  of  sound 
is  now  supposed  to  be  confined?  Here, 
again,  we  must  put  aside  the  laws  of  at- 
mospheric acoustics,  and  refer  to  the 
other  phenomena.  Sound,  like  electri- 
city, can  be  transmitted  sensibly  through 
solid  bodies,  and  most  certainly  can  be 
transmitted  further  as  the  conductor  is 
better.  As  yet  no  efficient  means  of  ex- 
periment have  established  the  practical 
limits.  The  experiments  on  ice  certainly 
prove  that,  under  favourable  conditions, 
sound  can  be  transmitted  a  mile,  or  even 
two  miles,  and  if  not  further,  it  is  not 
from  the  wsnt  of  power  in  sound,  but 
from  the  want  of  mechanical  facilities  in 
the  ice,  from  some  roughness,  from  some 
breach,  from  some  impediment,  which 
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stops  the  transmission.  In  tbe  experi- 
ments of  Mr.  Whishaw  with  gutta 
percha  tubes,  his  efforts  have  been  di- 
reeled  rather  to  the  transmission  of  the 
breath  than  of  the  sound,  and  his  expe* 
riments  do  not  ilhistrate  fully  the  pheno- 
mena of  acoustie  condnction.  He  has 
shown  Tery  beautifully,  that  the  breath 
can  be  transmitted  for  a  long  distance 
so  as  to  play  a  musical  instrument,  but 
this  does  not  illustrate  the  acoustic  con- 
ditions. Sound,  being  an  imponderable, 
will  tra?el  faster  than  the  breath,  and  is 
gOTemed  by  yery  different  laws.  With 
all  the  modern  experiments,  and  after  all 
thost  has  been  done,  this  part  of  the  sub- 
ject is  still  in  its  inikney.  The  theoreti- 
cal and  the  practical  part  will  require 
years  of  labour  and  inquiry  for  their 
satisfactory  development. 

M.  Biot  experimented  on  a  length  of 
3120  feet  of  iron  pipe  at  Paris.  He 
transmitted  the  breath  and  the  slighteot 
whisper  through  the  inside  of  the  pipe, 
and  transmitted  sound  by  the  metal  of 
the  pipe,  notwithstandinfl:  the  joints.  He 
mtide  no  experiment  with  water.  Mon- 
sieur CoUado,  in  1826,  made  experi- 
ments in  the  conduction  through  water 
on  a  length  of  nine  miles  across  the  Lake 
of  Geneva.  The  sound  of  a  bell  was  dis- 
tinctly transmitted.  This  was  in  free 
water,  not  in  water  limited  by  tubes. 

If  the  question  be  asked,  whether  we 
have  the  means  of  establishing  acoustic 
telegraphs,  as  one  exemplification  of  the 
extended  application  of  sound,  a  very 
little  inquiry  will  satisfy  us  that  we  have* 
As  I  expkined  in  my  last,  it  i^  my  ob- 
ject to  suggest  and  not  to  experiment, 
and  therefore  I  shall  confine  myself  to 
a  few  indications  of  the  resources  at 
our  command.  In  the  case  of  Mr. 
Whlahaw*s  recent  inventions  of  the 
Telekouphonon  and  other  apparatus,  we 
have  the  means  of  effecting  greater 
results.  His  gutta  percha  tubes  conduct 
sound,  rather  on  account  of  their  me- 
chanical smoothness  and  hardness,  than 
from  any  other  cause,  but  the  conduction 
is  partly  effected  in  contact  with  atmo- 
spheric air.  He  has  by  this  apparatus 
effected  communications  at  1300  feet 
apart,  but  if  the  tubes  were  filled  with 
water  instead  of  air  the  conduction  would 
be  very  greatly  augmented.  With  gutta 
percha  alone  we  have,  by  means  of 
proper  applications,  the  power  of  making 
communicadons  at  the  distance  of  a 
mile,  and  in  all  probability  more.    By 


the  use  of  polished  metals  and  glass, 
which  can  practically  be  made  to  com- 
ply with  the  required  mechanical  condi- 
tions, we  have  the  apparatus  for  acoustic 
telegraphs  of  five  miles  in  length  by 
way  of  commencement,  being  under  the 
limits  of  four  times  the  Lake  of  Qeneva 
experiment.  Whether  glass  tubes  withra 
gutta  percha,  or  water  within  glass  tubes 
or  within  gutta  percha,  would  be  the 
best  or  cheapest  apparatus,  experiment 
must  determine.  Practically,  I  am  con- 
vinced that  an  acoustic  telegraph  may  be 
made  to  work  between  London  and 
Liverpool. 

The  superior  conduetibility  of  liquids 
fully  explains  the  wonderful  cures  of 
deafness  which  have  lately  been  per- 
formed in  America,  and  in  this  country 
under  right  of  importation,  by  the  inser- 
tion of  moistened  cotton  in  the  ear. 
Nature  has  not  only  provided  in  the  drum 
of  the  ear  a  diffusive  apparatus,  but  has 
provided  that  tbe  passages  shall  be  duly 
moistened ;  and  want  or  impediment  of 
this  by  induration  of  the  wax,  is  a  very 
common  mechanical  cause  of  deafness. 

Wliilc  the  means  of  conduction  are 
within  our  compass,  so  also  are  the 
means  of  diffusion,  which  correspond  to 
the  instruments  of  the  electric  telegraph. 
By  the  adoption  of  proper  diffusers, 
sound  will  be  heard  very  distinctly  at 
much  greater  distances  than  are  now 
practicable.  Whether  several  instru- 
ments can  be  established  on  the  same 
conductor  is  an  interesting  subject  for 
inquiry.  So  far  as  there  are  the  means 
of  judging  from  the  present  imperfect 
experiments,  I  believe  there  is  an  acous- 
tic circuit  as  well  as  an  electric  circuit. 
Whether  on  a  conductor  of  ten  miles  in 
length  the  establishment  of  a  diffuser, 
suppose  at  two  miles,  would  have  the 
effect  of  hindering  conduction  throush- 
out,  I  cannot  answer  fully.  I  believe  that 
practically,  within  limits,  such  a  degree 
of  acoustic  power  can  be  got  that  several 
instruments  can  be  worked  by  one  con- 
ductor, that  is,  if  an  acoustic  telegraph 
were  established  between  the  Exchange 
and  the  House  of  Commons,  it  would 
work  for  the  intermediate  stations,  of 
Doctors*  Commons  and  the  Temple.  At 
all  events,  I  am  satisfied  of  this,  that  seve- 
ral lines  can  be  worked  simultaneously. 

I  may  note  here  that  there  is  no  diffi- 
culty in  the  production  of  sound  at  a 
disunce.  The  electric  telegraph  is  made 
to  ring  bells,  and  electric  apparatus  may 
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be  mAde  to  girfeout  TArioui  tones.  Mnsi-'  quiredt  nid  the  diffioultji  if  waj^  woaM 

cal  BoundB  ean  readily  be  trtnsmitted  to  be  met. 

ereat  distances,  but  the  practical  object  Having  taken  up  so  much  of  toot 

18  to  transmit  the  sound  of  the  human  space,  I  will  here  bring  my  remaru  to 

Yoiee.  an  end ;  though  much  might  be  said  as 

(    For  submarine  telegraphs  it  may  be  to  the  practical  mode  of  assisting  dei^ 

noted  that  a  water    acoustic  telegraph  persons,  of  enabling  a  weak  spedier  m 

would  be  free  from  the  danger  to  which  be  heard  in  a  larse  room,  of  supplying 

oUier  proposed  telegraphs  are  liable,  of  music  to  seToral  nonsesy  of  making  ooo 

the  introdoetion  of  water,  which  would  speaker,  singer^  or  musioian,  audible  ia 

nol  be  a  dielurbing  cause.  mauT  places  at  the  same  time,  te.    It 

It  is  ndt  neoetoor^  to  allude  to  the  would  oe  tempting  to  an  opera  impreftt* 

phenomena  illustratea  by  Mr.  Scott  Bjiob*  rh^  to  show  how  he  might  under  od0 

sel  lately^  and  by  others  at  tarious  times,  engagement  make  Jenny  Lind  audiUs 

under  which   a  change  of  tone  takes  in  every  theatre  in  Loncbn  \  but  having 

plAce  during  thmsmission,  dr  as  arisihg  taken  up  your  time  with  the  more  serioui 

nom  the  position  of  the  speaker.     In  parts  of  the  sutgeot,  I  most  gito  up  the 

the  ease  of  the  transmission  of  musical  lighter^    I  am^  Sir,  yours,  6^., 
sounds,  it  would  be  easy  to  set  the  com-  Htds  GbARKS* 

position  sb  as  to  produce  the  sound  re*  42,  Baainghaii-itKet,  B«p.  i,  1846. 

Olt  SOMS  ^ROPBATtBS    OF  TBS  BINOMIAL    COBFTiOlSMTB.      BT   ^BOtBSSOB  TOOHO, 

BBLFABT. 

til  a  former  paper  in    this  Journal  an  interesting  theorem  or  XWo,  respecting 

(vol.  xlviii.,  p.   368,)  I  took  occasion  the  coefficients  of  the  developed  binomial, 

to  kiotice  the  fact,  that  nearly  all  the  may  be  obtained  by  aid  of  thb  fertile 

general  theorems  of  Analysis  are  nothing  principle. 

more  than  mere  identities,  as  to  value.  By  developing  the  expressions  (l<f«)**9 

under  different  forms.    The  present  short  and  («+!)",  we  get  the  following  re« 

communication  is  intended  to  show  how  suits :  viz. 

'  a  8.3 

and  if  the  terfais  which  stand  vertically  the  complete  term,  involving  «»,  whieh 

ufldor  one  another,  in  the  right-hand  would  present  itself  in  the  entire  ph>dtiet 

members  of  these  idendities,  be  multi-  of  those  two  members :  that  Is  to  ssf, 

plied  together,  we  shall  obviously  get  this  term  Would  be 

^l  +  iim+'Sfezi)      «»-!)  ^.m(s»-l)(m^2)      n(n--l)(«-2)  ^^  \^» 
V  B        '  2  2.3  '  2.3  / 

This  term  thereforis  must  be  in  value      product  of  the  left*hand  members ;  tksi 

idendcal  with  that  involving  the  same      i.    iq  the  devriopment  of  (!  +  »)*+•; 

power,  ar»,  in  the  detelopment  of  the      and  which  term  is  evidently 

(a-fl)(ii^a)(in>3)..,(n»iii)  > 

M.3 m 

tt  fdlows,  therefore,  that  the  sum  of  the  series 

l^wm^  '?('"- ^)  .  »»"l)  ^  s»(st-l)(m-:2)    B(a-l)(a>2)  ^ 
2  2  2.3  8^ 

is  equal  to  the  expression 

(ii4-I)(B-t-2)(»+3)....(a-fm)  ... 

UB,3 m  ^  '" 

As  the  numbers  m  and  n  are  symmift-  main  the  same,  though  m  and  n  Wtn 
trisally  Involved  in  the  series  of  which  interchanged,  we  may  write  this  Ottae^ 
this  is  tho  8iim»  and  mmkl  therefore  is-     equivalent  oxpiessioii  finr  the  siuH^  tis. : 


FAST  PBINTINO  PRK88S8. 


271 


(in-i-l}(ffi-fr'2)(M-f3)....(iM  +  ii}         /ox 

1.2.3 •  ^' 

.  And  it  is  not  matter  of  indiffisrenoe  euiljr  oomputed :  in  the  contrary  ease, 
which  of  these  we  employ :  if  m  exceed  the  rormer.  If  m  be  eqtul  to  n,  then  for 
iiy  the  latter  form  would  be  the  more      the  sum  of  the  squares 


2» 
either  expression  will  give 

(»n»nfm-2)(n  +  3)....gn 
1.2.3.... »         ~^ 

a  property  which  has  been  otherwise 
established  by  Cauchy  (see  '*  Court 
d' Analyse,"  p.  536).  It  is  nlain,  from 
the  preceding  investigation,  that  (2)  ex- 
presses the  correct  sum  of  the  series  to 
which  it  refers,  whether  m  be  whole  or 
fractional,  positive  or  negative. 

In  •  paper  which  will  probably  appear 
in  the  next  nudiber  of  the  PMloiophieai 
Mttgmginn  (the  number  for  October,)  I 


M« 


-.(m-l)    X 


2«.3« 

have  demonstrated  the  following  general 
property,  vis. :  that  the  expression 

dxn 

is  zero,  for  Sf^np,  provided  mm;  and 
that  it  is  1.2.3. . .  .n ;  for  ft— m ;  /3  being 
any  value  whatever. 

From  this  property  many  interesting 
results,  respecting  the  binomial  coeffi- 
cients, may  be  readily  deduced.  Thus, 
by  developing  the  expression  under  the 
sign  of  differentiation,  and  then  differen- 
tiating the  resulting  series  once,  we  get 


■»^^  (o-lHt-gy^-'t^y.. 


fr.l)(m-2)(..-»).  .-*(^j,^^,., 


80  dut  putting  now  j9  fbr  «,  we  have,  hj  the  preceding  theorem, 

wh^re  Ml  Is  supposed  to  be  greater  than  unit. 
Betfitoti  SeptemlMr  7,  IMS. 


VAST  nLIMTIVO  PftlSSIS. 


dif,— I  wn  gratified  by  seeing  in  the 
Number  of  your  valued  Journal  for 
August  26,  an  account  of  Hoe*s  Ameri- 
can Fast  Printing  Press.  The  principle, 
I  perceive,  is  the  same  as  that  which  I 
myself  brought  forward  some  years  age. 
It  was  adverted  to  in  your  columns.  The 
prinelple  in  question,  for  which  I  went 
so  far  as  to  take  out  a  caveat,  as  it  is 
called,  was  communicated  to  the  lata  Dr. 
Birkbeck,  Dr.  Bowriog,  Mr.  Spottis- 
wood|  and  others^  The  late  Mr.  Clowse 
told  me  he  thought  it  would  realise  an 
unnecessary  degree  of  speed— unneoes* 
sary  in  his  day,  but  neoessarv  now.  I 
then  thoQghL  and  think  still,  that  if 
my  pursuits  nad  permitted  me  to  attend 
to  it — t  must  regret  that  they  did  not — I 
eooid  lave  brought  it  before  the  world 
in  an  attractive  form. 

I  proposed  to  etnploy  wedge-shkped 
types  or  bevelled  rules.  The  latter,  I 
perceive,  is  the  method  employed  bv 
Colonel  Hoe.  And  in  place  of  a  fla^ 
I  proposed  a  curved  Imposing  table;  the 


types  being  screwed  up  with  wrenches, 
as  indeed  were  resorted  to  in  the  small 
model  which  I  had  constructed. 

As  far  as  I  can  understand  the  de- 
scription of  Colonel  Hoe*s  press,  it  does 
not  seem  to  realise  all  the  advantagee 
of  mine.  I  proposed  to  cover  the  whoU 
surface  of  tne  printing  cylinder  with 
type ;  I  also  proposed  a  second  print« 
ing  cylinder,  if  the  ink  would  bear 
it,  and  after  printing  the  paper  on  one 
side,  to  print  it  on  the  otner,  so  ss  to 
cofkie  out  complete.  With  a  little  in* 
genulty,  a  folding,  and  if  necessarv,  A 
dryUiff  machine,  could  be  cobnected.  so 
that  3ie  papers  would  be  ready  for  im* 
mediate  distribution. 

It  is  obvious  that  such  a  machine 
could  be  driven  as  fast  as  the  materials 
would  bear.  It  is  equally  obvious,  and 
I  thought  so  at  the  time,  that  this  mode 
of  fast  printing  must  supersede  all 
others.    1  am,  Sir, ; 


,  yours,  &c., 

H.  M*CoaxAc. 


Bel£ut,8«pt,4,1848. 
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white's  stack  frotictor. 

lR«flitered  under  the  Act  ftr  the  ProtecUon  of  Arlicles  of  Utility.   WUlUm  Frederick  White,  of  Brintoa, 

Norfolk,  Fanner,  Proprietor.] 


fc^iiwfir>iffaj^ 


T 

^ 

1 


^M^wa.Sk\., 


Many  as  the  contrivances  have  been, 
for  protecting  the  com  and  hay  of  the 
farmer,  from  the  ravages  of  Terrain,  game, 
fowls,  pigs,  &c.,  we  do  not  remember  to 
have  met  with  anything  at  once  so  sim- 
ple, efficient,  and  (we  presume)  so  cheap 
as  the  present  apparatus. 

It  consists  of  a  number  of  segmental 
plates  of  sine,  or  other  metal,  A^, 
which  are  joined  together  by  slip-binge 
joints,  composed  of  lugs,  aa^  eyes,  hh 
(which  are  formed  out  of  wires,  w  tr, 
employed  to  give  strength  to  the  edges 


of  the  plates,  AA,)  and  rods,  ee,  A 
plan  of  two  of  these  plates  is  given  in 
fig.  2.  The  plates,  when  all  put  toge- 
ther, form  one  circular  band  of  metal 
with  a  perfectly  smooth  exterior  surface 
which  vermin  cannot  possibly  ascend. 

The  protector  may  either  be  pot  round 
the  stack  after  the  stack  has  been  builf^ 
or  it  may  be  put  in  its  place  previously. 
The  lower  edges  of  the  plates  are  sunk 
a  few  inches  into  the  ground  and  well 
packed  at  the  bottom,  so  as  to  prevent 
any  vermin  entering  beneath  the  plates. 


TBS  BLECTmC   TBLBORAPH. — ^IMPROYBD   MODES   OF   INSULATION. 


Electric  Telegraph  Company,  Lothbury, 
London,  Sept.  7,  1818. 

Sir, — ^As  the  advantages  of  the  elec- 
tric tel^giaph  are  daily  becoming  better 


understood,  it  is  probable  this  mode  of 
communication  may  ultimatelv  be  ex- 
tended to  most  of  the  principal  towns  in 


lllPltOTID   MODBd   OF    ELECTRIC    INSULAttOM. 


the  kingdom ;  whatever  therefore  tends 
to  improve  the  means  of  transmitting 
signals  by  the  aid  of  electricity  is  likely 
to  be  beneficial  to  the  public,  as  well  as 
to  the  Electric  Telegraph  Company. 

The  most  serious  obstacle  to  the  trans- 
mission of  signals  by  electric  action  is 
the  want  of  perfect  insulation.  I  beg  to 
submit  the  following  plan  as  better  adapt- 
ed to  obtain  the  desired  object,  than  any 
hitherto  attempted. 
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As  a  substitute  for  the  earthenware 
cones  at  present  in  use  for  suspending 
the  wires  to  the  poles,  I  propose  screw- 
ing on  to  the  poles  a  piece  of  inch  and 
half  or  other  convenient-sized  batten 
of  the  required  length;  gutta  nercha 
tubes  12  or  14  inches  long,  and  widened 
into  a  lip  at  the  extreDaities,  are  then 
strung  upon  the  wires,  and  attached  to 
the  poles  by  a  plate  of  zinc,  shaped  to 
the  form  of  the  cubes. 


At  the  winding  posts  the  bolt  of  the 
rmtehetpwheel  for  tightening  the  wires  is 
insnlated  by  earthenware  eolhurs ;  I  have 
used  collars  of  similar  form  made  of 
gutta  pereha,  having  a  disk  of  hard  wood 
interposed  between  the  shoulders  of  the 


bolt  and  the  collar  to  take  off  some  part 
of  the  strain.  This  plan  has  been  per- 
fecUy  suocessfuL 

In  towns  it  is  necessary  to  lay  the 
conducting  wires  under  the  streets ;  for 
this  purpose  they  are  pUoed  in  leaden 
M  3 
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tubes,  which  are  enelosed  in  iron  pipes ; 
but  the  insulation  is  very  defective. 

I  propose  to  have  any  number  of  cop- 
per wires,  covered  individually  with  a 
tube  of  gutta  percha  fitting  close  to  the 
wire,  and  either  with  or  without  a  join 
along  the  sides ;  the  latter,  though  rather 
ihate  expensite,  is  doubtless  the  best 
plan.  These  several  wires  are  then 
either  bound  together  with  a  hnikd  of 
gutta  perchA,  or  enclosed  In  a  tube  or 
solid  mass  of  the  same  material,  which 
is  placed  in  common  gas  pipes  and  laid 
down  under  the  pavement  in  the  streets, 
or  may  be  used  in  tunnels  or  other  placea 
where  it  is  inconvenient  to  have  open 
wires. 

I  have  submitted  wires  covered  in  thtf 
manner  just  described  to  the  severest 
test,  with  perfect  success.  After  keep- 
ing them  in  water  many  days,  I  have  sent 
a  current  of  electricity  along  them  gene- 
rated by  288  pairs  of  plates.  I  have 
used  24  cells  of  Grove's  battery  for  the 
like  putpose,  and  used  the  most  delicate 
galvanometer  to  detect  any  contact  be- 
tween the  wires,  but  the  insulation  has 
in  every  instance  proved  to  be  perfect 

Each  of  the  modes  of  insulation  above 
described  has  the  further  advantage  at 
being  considerably  cheaper  than  any  at 
present  in  use. 

I  inclose  a  diagram  of  the  mode  of 
insulation  in  the  poles. 

I  am,  Sir,  yours,  &c., 

J.  H.  Hammbrtok, 
Supt  £.  T.  Comp. 

DeseriptioH  of  Bngranng. 
A,  telegraph  pole;  B,  batten;  C,  metal 
plate;  DD,   gutte  percha   tubes;  EE, 
teleffraph  wires;  P,  transverse  section  of 
the  batten;  G,  metal  plate  (enlarged). 


XMPLOTUBIIT  OF  THB  ■LBCTRO-MAOVSTIC 
TBLBORAPR  TO  DtTBRMIMB  DIFFBRBN- 
CBS  OF   LONOITUDB. 

[Extracted  from  th«  Report  of  the  American  Buper- 
intendent  of  Coaat  Surrey  for  the  year  1847  J 

The  use  of  the  telegraph  lines  established 
between  Washington  and  Jersey  city,  oppo- 
site New  York,  to  obUin  differences  of 
longitude,  has  been  continued  during  the 
JITMeat  saasen,  aid  the  attempts  to  obtain 
dtffersDoes  of  longitude,  by  this  method, 
between  Washington,  Philadelphia,  and  Jer* 
•ey  eity,  have  proved  entirely  successful. 
The  arrangements  explained  in  my  report 
of  last  year  were  foond  sufficient  for  the 


continaatian  of  the  work.  Thd  8ii^ri»- 
tendent  of  the  national  observatory,  Ueu<* 
tenant  M.  F.  Maury,  again  directed  lbs 
co-operation  of  that  estabtishment.  The 
observations  at  Philadelphia  were  under  the 
direction  of  Professor  Kendall,  and  those 
at  New  York  under  the  direction  of  Profes- 
ior  tilias  Loomis.  The  details  of  observa- 
tion were  arranged,  and  tbe  connection  Of 
the  different  parts  seeurM,  by  asHfttatfC 
Seats  C.  Walker,  of  the  Coast  Snrif^,  whc^ 
was  charged  with  the  operatioft. 

The  principle  of  this  method  is  well  un- 
derstood to  consist  in  transmitting  signals 
at  a  known  or  determined  time,  from  one 
telegraph  station  to  another,  where  they  are 
noted  by  a  time-keeper,  well  regulated  to 
the  time  of  the  place.  The  differences  in 
the  times  of  giving  and  receiving  the  signals, 
according  to  the  local  time  at  each  station, 
is  their  lUffersnoe  of  longitude  expressed  In 
time. 

Tbe  signals  are  given  at  one  of  the  stations 
by  pressing  a  key,  which  causes  the  dosing 
of  the  circuit.  This  closing,  it  is  intended, 
shall  be  simultaneous  with  the  ticking  of  a 
elock  or  chronometer  at  the  station.  Hie 
circuit  being  closed,  if  the  electrical  wave 
or  current  takes  a  sensible  time  to  propagate 
itself,  or  to  pass  from  one  station  to  another, 
the  absolute  tigi^e  of  the  signals  reaching  tbe 
second  or  receiving  'station  is  sensibly  dif« 
f^rent  from  that  of  making  the  signal  at  the 
first  or  giving  station.  A  coll  about  the 
poles  of  a  hory)-shoe  magnet  of  soft  iron, 
forms  part  of  the  dreuit  through  which  the 
dectrical  effect  is  transmitted.  Under  Its 
influence  the  soft  iron  becomes  magnetle, 
attracting  the  soft  iron  bar  (armature  or 
keeper)  delicately  poised  at  a  detenniBed 
distance  from  the  poles  of  the  magnet ;  the 
movement  of  this  keeper  sets  in  action  a 
local  battery,  which  gives  sufficient  power  to 
make  the  dots  and  lines  constituting  the 
Morse  telegraphic  signals.  The  click  of  the 
keeper  of  this  temporary  magnet  is  com- 
pared, at  the  receiving  station,  with  that  of 
a  clock  or  chronometer }  thus  marking  the 
time  at  which  the  signal,  made  at  a  known 
time  at  the  giving  station,  Is  reedted.  From 
this  explanation,  it  appears  that  there  Is 
Eabili^  to  error:—!,  in  tbe  dock  times  at 
the  different  stations.  These  are  easily  ex- 
amined and  the  most  probable  times  asaigned 
at  each  station,  the  persond  equation  for 
dock  correction  bdng  determined  and  al- 
lowed for,  they  may  then  be  treated  as  if 
only  very  SMdl  errors  eiisted.  S.  Tbe  time 
of  striking  the  trigger  or  key,  to  dose  tk« 
eireuit,  may  not  oolndde  with  the  dodi 
beat.  The  error,  if  any^  from  this  sonrev 
Is  determinable  by  experiment ;  and  earsM 
espetiment  failed  to  detect  a  seadlUa  aoi^sait. 
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3.  The  eleetrical  effect  may  take  a  sensible 
tfane  to  be  transmitted,  and  tbis  may  be 
known.  If  other  soarces  of  error  could  be 
got  rid  off  by  transmitting  signals  from  an 
eastertt  to  a  western  station,  and  vice  verta ; 
isii  it  may  be  rendered  nnli  in  its  effect 
«]Mm  determinations  of  differences  of  longi- 
tade  by  tnch  aUemate  transmission,  or  it 
niy  be  txtmiaed  In  its  combined  effeet  with 
Ifce  next  err«r.  4.  That  of  the  sensible  in- 
Isrfal^  if  any  ssist,  between  tiie  activity  df 
the  coil,  its  aetioii  in  indneing  magnetism 
in  the  receiTing  magnet,  and  the  dick  of  the 
keeper  of  this  magnet.  5.  Tlie  error  in 
noting  the  fraction  of  a  second  as  denoted 

Sy  tlM  dock.    It  was  peroeived  that  this 
ifferenoe  in  the  estimate  of  fractions  of  a 
~becond,  rendered  the  transmission  of  signals, 
ny  the  beats  of  a  well-regnlated  sidereal 
tfock,  and  tbdr  reception  by  another  sidereal 
dcfck,  of  little  aTSU,  the  time  iUling  con- 
Wmt^  npon  the  same  firaction  of  the  se- 
tmmSL  The  transmission  of  signals,  by  beats 
9i  a  mean  solar  chronometer,  and  the  mark- 
ing of  the  time  of  reception  by  a  ddereal 
disk  or  dironometer,  oarriee  the  fraction  of 
Ike  seoond  otct  erery  part  of  the  whole 
Moondi  and  once,  at  least,  in  ten  minntcs 
marka  the  cdneidence  of  the  beata  of  the 
two  time-keepers.    By  obserTations  of  the 
ooincidenoes,  and  the  marking  of  intenrals 
at  the  same  station,  the  law  by  which  each 
obserrer  Taried  in  the  esdmate  of  fractions 
bf  A  second  became  known,  and,  of  course, 
(he  differences  (or  receiTing  persond  eqaa- 
Uoni)  of  each  obserrer,  supposing  them  to 
be  constant.    Peins  were  taken  to  compare 
pMvond  eqnattons  by  all  the  obserrers.    It 
Mrned  out,  fiadty,  that  this  might  bare 
ksM  done  by  transmitting  dgnals;  but, 
tkaas,  to  have  assnmed  it  would  have  been  to 
■atidpats  a  reatilt  which  was  sought.    The 
■art  of  the  error,  then,  of  reodting  signab 
mm  error  of  notbig  time,  was  aacertaioed 
nnmorically,  and  ito  Tdne  could  be  assigned 
within  certain  Umita  in  any  case.    The  in- 
ferenoe  is  drawn  from  an  examination  of 
this  class  of  personal  equations, ''  that  when 
the  two  doeks*'  (the  one  by  which  dgnals 
krd  given,  and  the  other  by  which  they  are 
teeelted,  both  being  rated  either  to  mean 
solar  01*  to  ddereal  time)  "  do  not  coincide 
In  tbdr  beata ;  the  observers,  on  the  aver- 
•ge,  set  down  the  flraction  of  a  second  of 
Hie  signd  reodved  too  small.'*    Of  the  five 
Mtors,  then,  which  I  have  enumerated,  the 
mtmeried  values  could  be  asdgned  to  two, 
(vii.  t  1  and  5,)  and  one  (via.  i  2)  was  in- 
iendble.    After  assigning  the  vdues  in  any 
particular  ease  to  1  and  5,  there  remain  re- 
ddnd  errors,  caused  by  3  and  4.     Now,  it 
ie  pUin  that  both  of  these  will  affect  the 
ifBult  alike ;  that  is,  will  tond  to  make  the 


time  of  recdving  the  dgnd  later  than  it 
should  be  by  the  amount  of  retardation  of 
the  wave  or  current,  and  by  the  difference 
in  the  time  of  ita  reaching  the  spird  coil 
and  the  click  of  the  keeper  of  the  reodting 
magnet.  But  a  comparison  of  the  observe- 
tions  showa  a  very  smdl  residud  qiumtitv 
having  just  the  opposite  sign,  the  signal 
being  apparently  recdved  utrlier  t^an  it 
was  given.  From  this,  the  nulUty  of  botii 
these  corrections,  3  and  4,  is  fairly  inferred, 
and  the  interesting  consequences  follow, 
that  "  the  talegraphic  method  of  comparing 
docks,  distant  two  hundred  miles  from  each 
other,  is  free  firom  error  when  the  asetbpd 
of  coinddenoe  of  i>eata  is  employed,  ana^>^ 
that  the  probable  error  of  the  longit«de, 
from  this  method,  is  the  same  as  the  mean 
result  of  the  computed  relative  correction  of 
clocks  for  the  nighta  of  observation."  An 
Investigation  of  the  probable  value  of  such 
error  shows  thst,  under  fiivotirable  astrono* 
mical  drcumstenoes,  and  With  due  care  III 
the  use  of  the  tranrit  instrument,  '<  th«  «h 
tronomiod  difference  of  longitude,  between 
any  two  stations  of  a  trigonometried  eiir« 
vey,  may  be  determined  by  tdegmphle  dg- 
nals, with  a  degree  of  preddon  of  the  saoto 
order  as  that  of  the  differences  of  latitude/' 
the  inaoctoracy  depending  upon  the  same 
causes  as  the  deviation  of  the  plnmb-Une. 

The  very  Interesting  and  elaborate  Report 
of  Assistant  Walker,  of  which  I  have  thua 
given  the  chief  conclusions,will  be  published 
with  the  other  resulte  of  the  year.  It  con- 
tains, in  separate  sections — 1,  a  discussion 
of  the  theory  of  Morse's  tdegraph  *,  2,  of 
the  difficulties  in  the  use  of  the  telegraph, 
firom  imperfect  insulation ;  3,  the  th^nry  of 
the  adjustment  of  the  magneta ;  4,  the  theo« 
retieal  discosdon  of  the  errors  of  the  dodtt 
at  the  different  stations  is  thonmgbly  made* 
and  equations  of  condition  are  formed  for 
dedudng  the  most  probable  errors  from  the 
observations ;  5,  equations  of  conditions  are 
formed  for  giving  the  most  probable  dif- 
ference of  longitude  from  the  observations. 
Under  this  head,  the  mode  of  giving  and 
recdving  slgnds  is  discussed ;  the  essendd 
character  of  the  method  of  ooinddenoes  la 
Insisted  on ;  tablea  of  personal  equations  for 
each  observer,  and  each  fraction  of  the  se- 
cond are  framed.  The  key-beat  and  armi- 
turebeat  In  giving  dgnals,  are  (bund  not  to 
diflbr.  Hie  correction  for  time  of  trxns- 
ttisrion  of  electrical  effect,  or  *'drcdt 
time,"  and  for  the  armature-beata  of  the 
receiving  magnet,  are  expldned,  and  the 
whole  of  the  physical  drcumstances  are  ex- 
pressed in  an  dgebraic  form.  6.  The  cor- 
rections for  errors  of  the  docks  at  the 
icverd  stations  are  deduced  and  applied. 
Pull  tablei  of  the  observations  al  the  severd 
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stations  are  giren  in  this  connection.  The 
corrections  for  the  differences  in  noting 
time  by  the  different  observers,  (or  personal 
equations  of  clock  correctionsi)  are  next 
made.  7.  The  table  of  signals  transmitted 
and  recetTed  is  given.  8.  The  results  of 
this  table  are  examined  and  compensated  by 
the  equations  of  condition.  9.  Numerical 
Talues  are  assigned,  from  observation,  to  the 
quantities  independently  compared,  and  the 
consequences  obtained  which  have  been 
given  above. 


DBSC&IPTION  OF  A  MKTHOD  OV  CUTTIMO 
DRAINS  FOU  LATINO  PIPES  OA  TILKB. 
BT  JAMS8  WHITE,  BSa.,  C.  B. 

In  making  drains  for  pipes  or  tiles,  it 
is  obviously  of  great  importance  that  the 
expense  should  be  reduced  as  much  as 
possible.  The  first  thing,  then,  to  be 
thought  of  is,  some  plan  for  removing  a 
deep,  thin  portion  of  earth,  to  get  the 
pipes  inserted,  in  place  of  cutting  wide 
trenches  sufficient  for  a  man  to  stand  in 
middle  deep.  Were  it  possible  to  cut 
slices  out  of  the  ground  by  steam  or 
horse  power,  and  of  no  greater  breadth 
than  necessary  to  receive  the  pipes,  then 
draining  of  land  might  be  said  to  have 
attained  its  highest  perfection.  But 
while  trenches  are  made  of  the  size 
mentioned,  and  in  all  sorts  of  soil,  where 
the  drains  are  three  feet  deep,  it  appears 
Tery  evident  that  farther  improvements 
are  much  wanted.  I  also  consider  it  bad 
policy  on  the  part  of  agriculturists,  be- 
cause there  may  be  implements  which 
can  be  made  to  slice  out  the  ground  upon 
some  lands,  but  are  not  applicable  to 
others,  to  consider  them  in  a  general 
way  as  thinss  of  no  value. 

The  impfement  which  I  am  about  to 
describe,  is  for  side-cutting  drains,  and 
it  is  applicable  to  all  sorts  of  soil  where 
stones  do  not  abound.  But  it  is  neither 
proposed,  nor  would  it  answer,  where 
stones  abound  to  any  great  extent.  Fig. 
1  is  an  elevation  of  it ;  fig.  2,  a  plan ; 
fig.  8,  an  end  view  drawn  to  a  larger 
scale ;  and  fig.  4,  a  portion  ef  ground  in 
section,  showing  the  drain  with  a  pipe 
at  the  bottom  of  it,  three  feet  from  the 
surface,  aa,  in  figs.  1,  2,  S,  represent 
large  malleable  iron  wheels,  half-an-inch 
thick  to  12  inches  of  their  diameter, 
and  then  tapering  ofi^  to  knife  edges,  as 
shown  by  fig.  3.  To  protect  the  edges 
from  injury  by  stones,  or  hard  ground, 
the  wheeb  have  a  steel  ring  welded  round 


them  before  the  edges  are  beaten  out, 
and  this  portion  of  them  is  hardened. 

The  wheels  run  closer  at  bottom  than 
at  top,  as  shown  by  Rg.  3.  The  earth  is 
easier  removed  if  cut  in  this  wav  than  it 
would  be  were  the  sides  of  the  drain  cut 
parallel ;  and  I  conceive,  the  wheels  will 
cut  much  better  with  a  small  jet  of  water 
playing  upon  them  than  thev  would  do 
if  iry  ;  and  this  can  be  easily  managed 
bv  placing  a  cistern  upon  the  frame,  66. 
When  the  friction  of  the  implement  is 
greater  than  any  motive  power  which 
can  be  conveniently  applied,  an  anchor, 
c,  can  be  let  into  the  ground  in  the  line 
of  the  drain,  and,  by  having  a  chain 
from  the  anchor  over  a"  pulley  attached 
to  the  implement,  and  the  motive  power 
applied  at  d,  the  power  will  be  doubled. 
But  on  soils  where  the  wheels  do  not 
penetrate  to  a  great  depth  in  the  fiiBt 
instance,  the  implement  is  to  be  worked 
backwards  and  forwards  until  the  re- 
quired depth  of  cut  is  produced.  Should 
this  be  necessary  with  the  double  power, 
two  anchors  would  answer  better  than 
one,  and  the  implement  working  between 
them.  But  when  the  motive  power  is 
applied  directly  to  the  implement,  it 
should  travel  the  whole  length  of  the 
drain  before  it  is  brought  back ;  and  at 
the  commencement  of  a  drain,  the  wheels 
should  be  sunk  up  to  the  rollers  upon 
their  axis,  before  starting.  If  the  weight 
of  the  implement  is  not  sufficient  to  keep 
them  down,  they  will  rise  of  their  own 
accord,  in  proportion  to  the  hardness  of 
the  soil ;  but  I  expect  that  the  depth  which 
they  will  penetrate  will  be  sufficient  to 
keep  them  in  a  vertical  direction ;  con- 
sequently, I  have  shown  no  other  mode 
of  doinff  it.  When  the  implement  is 
moved  from  one  drain  to  make  another, 
or  from  place  to  place,  it  is  fixed  upon  a 
hurdle  or  low  carriage,  having  uprights 
to  support  it ;  and  from  this  hurdle  or 
carriage  it  is  pulled  off  into  the  pit  formed 
to  receive  the  wheels  at  the  commence- 
ment of  each  drain. 

Supposing  the  implement  to  travel  at 
the  rate  of  1^  mile  per  hour,  and  that 
it  has  to  pass  over  the  ground  three 
times  to  produce  the  required  depth,  and 
that  the  distance  between  the  drains  is  30 
feet;  then  in  10  hours  it  would  cut  18 
acres  of  land.  Presuming  that  this  might 
be  efiected  with  four  horses  and  two  men, 
and  raising  the  cut  earth  by  ploughs  to 
require  a  similar  quantity  of  labour,  the 
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expense  would  be  vastly  under  the  pre- 
sent cost  of  drain-making. 

Having  been    the    first  patentee  in 

England  of  a  machine  to  make  draining 

Fig.  1.  Fig.  2. 


pipes  and  tiles  by  forcing  clay  through 
moulding  orifices  or  dies,  I  may  be 
allowed  in  justice  to  claim  the  merit  of 
having  done  some  good  service  to  the 
agricultural  interests  of  Great  Britain. 


Bat  I  regret  to  add,  that  up  to  the  pre-  the  invention.  My  plan  was  first  pub- 
sent  time,  I  have  neither  received  bono-  lished  in  the  Civil  Engineer  and  Archie 
rary  reward  nor  pecuniary  benefit  from      UcUf  Journal,  June,  1840,  and  In  the 
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foUowiog  year  in  the  Mtchmiict^  Maga- 
zine, No.  953.  In  the  former  puhlkation, 
pipes  are  recommended  for  draining  in 
plvference  to  tiles,  and  the  mode  of 
■laking  them  fuUy  explained.  But  in 
the  latter  publication,  pipe-making  is  not 
again  referred  to.  Having  met  with  the 
greatest  possible  discouragement  for  pro- 
posing to  drain  land  by  pipes, — some 
maintaining  that  the  water  would  not  get 
into  them — others,  that  it  was  impossible 
by  moulding  orifices  to  make  them, — I 
did  not  press  the  tnbject  again  on  public 
notice.  At  the  period  referred  to,  there 
was  no  other  machine  for  making  drain- 
ing tiles  In  use  hut  the  Marquis  of 
Tweeda1e*s;  and  the  same  parties  who 
had  undertaken  to  work  this  iDrentioli 
of  Lord  Tweedale*8,  bound  themseWes 
to  work  mine  also.  But  with  me  they 
violated  their  agreement  Since  then, 
two  of  them  (out  of  three)  have  psssed 
away  to  the  world  of  spirits ;  it  is,  there- 
fore, better  to  draw  the  yeil  of  forgive- 
ness over  their  faults  than  to  write  inju- 
riously on  their  memories.  We  must  all 
die,  and  can  only  hope  to  be  forgiven  if 
in  our  hearts  we  forgive  others. 

J.W, 

Walcot-place,  Kennington-road, 
September  4, 1848. 


THS  BBiL  WALLS  AT  SHBiaMaSS  DOCK- 
TARO,  AMD  SIR  BAMUBL  BKNTHAM's  SYB- 
TBM  OF  BMPLOTINO  BUOYANT  MA88B8 
FOR  FOUNDATIONS  tN  DBBP  WATBB. 

The  interest  which  has  of  late  been  taken 
In  the  structure  of  sea  walls,  has  led  to  re- 
cent inquiries  respecting  those  construct- 
ed on  a  foundation  of  buoyant  mssses  at 
Sheemess  in  the  years  1811  and  1812. 
They  were  according  to  the  plans  of  the 
late  Brig.- Gen.  Sir  Samuef  Bentham, 
and  proof  of  their  continued  stability 
and  eflBeiency  has  resulted  from  those  in- 
quiries: but  as  in  the  year  1846  the 
President  of  the  Institution  of  Civil 
Engineers  stated  in  his  address  to  the 
institution,  that  that  work  had  not  been 
successful  '*in  consequence  of  an  un- 
suitable form  and  construction,**  and  as 
condemnation  of  it  bjr  so  eminent  an  en- 

S'neer,  can  hardly  fail  to  operate  against 
e  adoption  in  other  instances  of  the 
invention,  although  the  mode  be  so  ex- 
tremely economical,  it  seems  desirable 
to  enter  at  some  length  into  particulars 
on  tne  sul^jeot. 


There  were  two  different  modes  in 
which  portions  of  the  sea  wall  at  Sheer- 
ness  were  executed  according  to  Sir 
Samuel's  plan ;  those  two  portions  being 
under  circumstances  totally  differing  one 
from  the  other. 

The  first  portion  of  wall  was  ereeted 
on  a  site  above,  or  part  of  it  a  little  be- 
low low-watermark;  this  first  portion 
was  built  in  one  of  the  mail  modes  of 
construction,  with  no  other  than  the 
usual  precautions  having  been  taken  to 
ascertain  the  iiatnre  of  ttie  ground.  In 
this  portion  cracks  took  place  soon  after 
its  completion.  The  rery  insufficient 
assistance  afforded  in  Sir  Samuers  office 
after  his  removal  to  the  Navy  Board,  had 
obliged  him  in  this  instance  to  confine 
himself  to  ordinary  examination  of  the 
ground,  instead  of  taking  the  same  care 
he  had  done  in  this  resoect  whilst  In- 
spector-General of  Navsl  Works;  but 
before  proceeding  to  that  part  of  the 
wall  intended  to  be  in  deep  water,  he 
resolved  at  all  events  to  aseertain  fully 
the  nature  of  the  subsoil.  It  was  for 
this  purpose  he  devised  the  cylinder  de- 
scribed in  the  Mechanic^  Magatrnt^ 
No.  1300 ;  and  also  a  new  kind  of  probe 
of  large  dimensions,  which  was  weighted 
on  a  given  surface,  considerably  bevond 
the  weight  which  the  ground  would  have 
to  bear  from  any  superstructure  upon  it. 

There  were  persons  who  represented 
to  the  Lords  of  the  Admiralty  that  Sir 
SamueVs  proceedings  at  Sheemesa  were 
extravagant  and  objectionable;  amongst 
other  matters,  that  those  frequent  borings 
and  testings  of  ground  were  productiTe 
of  useless  expense  and  delay.  The  Ad- 
miralty, through  the  Comptroller  of  the 
Navy,  severely  reprimanded  him  on  this 
score,  in  consequence  of  which  he  drew 
up  a  paper  pointing  out  the  need  of  socfa 
examinations  for  idl  engineering  works, 
and  instancing  examples  of  failures  from 
the  want  of  them ;  not  forgetting  *'  the 
part  of  the  new  wall  at  Sbeemeas  ac- 
cording to  my  plans,  In  which,  wUkout 
frequent  borings,  the  craek  which  has 
been  so  often  mentioned  and  alluded  to 
has  taken  pUce.*'  The  General  proceeds 
thus:  *'In  works  executed  by  engi- 
neers, both  public  and  private,  failures 
of  a  far  greater  extent  have  taken  place; 
in  many  instances,  without  a  douDt,  for 
want  of  having  sufficiently  ascertained 
the  nature  of  the  ground  before  the  work 
was  exeouted.    £ven  that  engineer  w 
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IVlDafkablefo^eftQtifin,  SmeatoD,  had  the 
in«rtilleation  to  see  the  bridge  of  .^....* 
washed  away  tot  want  of  hating  token 
lilt  uviia!  degree  of  care  in  examining 
tile  grooBd.  Of  coarse  I  would  ndt  be 
BOderBlood  to  aiy  that  a  nief«  examina* 
tioti  of  tHe  ground  1ft  efficient  to  pre- 
ten%  ftDfireft;  but  wliatl  do  Mlj  to,  that 
hi  eteo#ti0g  woria  M  any  of  the  cotti* 
IMOB  tttfdea,  it  is  neeestary  to  be  well 
AequiiAtecl  wUb  the  ground,  before  plans 
«Ni  be  farmed  fof  creeling  works  vtpoti 
il,  irltll  iny  i^asooable  hope  of  success. 
Tta«  tiriocis  IMlm^  of  the  walls  at  Ply* 
mmAt  lb  fhtf  D^kyard,  and  elsewhere— 
UM  irepeated  slippings  out  6f  the  wsll  al 
Ufi;  OtdlfMiticie  wharf  at  PtfrtSttloufh-^tU« 
MhiffB  of  the  dew  pier  that  is  now  taklhg 
place,  I  understand,  at  Margate-*--are  iii* 
Btitises,  SmoBg  mttkf  others  which  at 
Ibe  mnaem  oecu#  to  me,  of  considerable 
MhireSWhicb,  pH>bably,  n^htallof  thetfi 
liBfO  been  |»r6?enied  in  some  o^  other  of 
Uie  otdf iiary  modes  «f  executing  Works  of 
tills  kind,  had  the  nature  of  the  grdund 
been  pfetloBsly  Well  ilsceruin^.  Nay, 
ti  go  bo  faHher  tbati  the  wall  now  build- 
ing lit  O^ston,  no  dotfbt  his  Lordship 
wA  think  fhM  tii  this  ease  eren,  timfl  ss 
well  as  ifadriey  might  hav«  been  sAred, 
bad  the  nattife  of  the  ground  b^en 
iaierUllMId  kBd  soluble  predMtt6ns 
fikett  pfetiodsly  to  th^  ereetlon  of  th6 
Wofk/'t 

These  details  have  been  entered  into 
id  9tdtt  Ui  elucidate  the  tmfy  stalenienf 
whl6h  his  beta  found  6i  Ahf  s|)eelflc 
Mtite  of  ifiy  paft  of  Bit'  Samuel's  sea 
WAll  it  Sheemeftsi  tbit  statement  occurs 
ita  the  g^eat  work  of  Monsieur  Cbarles 
DtiplBt  "Voyage  dans  la  Ghinde  Bre- 
tigne,"!  whete  it  to  said^  '<  II  y  a  dit  ou 
douse  ana  on  ▼oolut  ^iger  un  nouyeau 
ttuai,  poiii>  enceitidrd  T  Arsenal  ju  cdtd 
«e  la  Medway.    Le  G^n^ral  fientham> 

S«pectei]f  extrtordlttoife  de  }k  Marine, 
t  cbarg4  de  oe  travait.  A  partir  de  U 
Wolttie  aeptentrionale  do  Die  il  batit,  en 
plerr^  de  UUIe,  xtA  mt»  fort  dpaU,  qu*il 
fondiitait  jusqa%  ravaot  bassiu  qui  com" 
munique  aux  anciennes  formes.  Ce  mur 
est  sans  iaiusf  et  saos  contrsforts  h  Tio- 


^  In  the  roudi  copy  from  which  thU  li  taken 
{do  name  of  the  brklffe  doea  not  appear. 

J  fhe  drst  pagei  <n  this  paper  belnff  miMing,  ita 
ql9te  la  unknown ;  it  having  Seen  adareaied  to  the 
Comptroller,  it  maj  not  have  been  entered  aa  a 
ftklnote  at  the  Navr  Ofice. 

t  Parla,  1821,  torn  li.,  pp.  S34,  tSS, 


t^iieur.  Dans  plusieurs  endroils,  il  est 
d^k  Msarde  d'une  roani^re  effrayante.*** 

From  this  description  of  the  manner 
in  which  the  wall  was  constructed,  it  is 
evident  that  Monsieur  Duplfl's  statement 
of  failure  related  to  the  pan  of  the  wall 
built  in  the  usual  mode,  and  to  that  pan 
only  I  for  it  was  only  that  part  whioli 
was  built  as  he  describes  the  wall,  thai 
description  not  at  all  aeeordtog  with  tbo 
part  in  deep  wator  tfonstmctra  by  buoy- 
ant masses.  The  buoyant  masses  were 
nol  of  ^iki  sfons;  they  were  of  brick.  The 
masses  too  were  Mt  a  thick  waUf  fot 
although  the  base  of  each  mass  measured 
21  feet  sqiiare,  the  inassi  instead  of  being 
a  thick  wall,  Was  merelf  a  shell  of  brioki- 
work  only  2  feet  8  inoocs  thick,  and  wsi 
floated  in  that  stote  to  its  plsee^  after 
being  sohk,  the  maasSs,  it  to  true,  Were 
iomewhst  strengthened  by  inteth>r  briek* 
work,  and  then  fllied  in  with  ooncretd^ 
but  (his  only  to  a  certain  height;  ike  fact 
of  the  wall  to  seaward,  above  low  Water, 
waa  of  granite,  for  appearance  sake.  The 
mftsses  and  the  wall  akoye  them  were,  aa 
Piipin  saya*  upright ;  fbr  they  were  so 
made  in  oraer  that  ships  might  ue  close  to 
them  for  repairs  and  flitiDgs,  thereby 
doing  aWay  the  need  for  that  wasteful  and 
costly  praetiof  of  performing  such  works 
at  a  dtomnce  from  the  doekysrd.  Tbo 
wall  waa  still,  wti^B  Dupin  saw  it,  with- 
out  buttresses  Ar  other  support  at  tbo 
ititerior;  §ot  at  the  abdlition  of  Sir 
Samuel's  office^  the  Imeridr  supports  ho 
had  intended,  could  not  be  executed  until 
the  Adoriralty  should  hare  determined 
on  his  plan  for  the  Improrement  of  the 
Dockyard. 

Besides  the  above  particulars,  a  pe« 
rusal  of  Monsieur  Dupin's  account  of 
Sh^mess  Dockyard  cannot  fa^l  to  afford 
contictlon  that  hto  attention  had  nevef 
been  drawn  to  the  hew  mode  of  struetuiw 
by  buoyant  msssesi  No  allusion  what^ 
ister  to  made  to  it  in  any  part  of  hto 
work,  althottsb  the  eireumstanees  cop* 
nected  with  me  maasta  were  so  remark^ 
Sble,  the  depth  of  water  in  which  tho 

*  '*  It  la  notr  ten  or  twelve  yean  since  it  iratf 
decided  to  conitruot  a  new  quair  to  aunound  th0 
Arsenal  on  the  side  of  the  Medway.  General 
Bent  ham,  Inspector-General  of  Nlnral  Works,  waa 
charged  with  this  work.  FnSm  thtf  northern  ex- 
tremity of  the  island,  he  built,  in  cut  stone,  a  very 
thick  wall,  which  he  carried  on  as  far  as  the  outet 
basin  which  communicates  with  the  old  doeka. 
This  wall  is  without  slope,  and  without  hnttressea 
at  the  interior.  In  many  pkoas  it  la  alxaady  ciaeked 
in  a  IMghtftil  manner." 
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foundation  was  so  made  having  been  so 
great  as  from  12  toj|26  feet*un<kr  low 
water,  and  the  'soil  at  Sheerness  notori- 
ously a  running  sand,  and  otherwise  of 
the'worst  description. 

So  much,  for  the  only  known  evidence 
that  is  supposed  to  have  borne  against 
the  stability  of  the  buoyant  masses.  In 
favour  of  tnem,  on  the  contrary,  much 
testimony  may  be  adduced. 

In  a  letter  to  Sir  Samuel,  August  21, 
1814,  from  Sir  T.  B.  Thomson,  Comp- 
troller of  the  Navy,  then  at  Chatham 
on  his  way  from  Sheerness,  where  he 
had  been,  he  writes  a  letter,  on  a  visita- 
tion with  the  Lords  of  the  Admiralty, 
which  ends  with  these  all-sufficient  words, 
"  The  masses  stand  welL" 

Soon  after  this  Sir  Samuel  left  Ens- 
land  in  the  hope  of  recovering  health  m 
a  warm  climate,  so  that  he  only  heard 
of  the  masses  occasionally  from  friends. 
They  said  from  time  to  Ume  that  Resi- 
dent Commissioners  spoke  always  in 
favour  of  that  mode  of  structure,  and 
expressed!  their  wishes  that  it  ahould  be 
persevered  in.  In  the  autumn  of  1815, 
the  Hon.  Frederick  North  spoke  as  fol- 
lows to  a  friend  of  Sir  Samuel's  in  the 
presence  of  another  gentleman :  ''  I  was 
lately  at  Sheerness,  and  inquired  of  Ad- 
miral Sir  Charles  Rowley  for  the  masses 
sunk  b^  Sir  Samuel  Bentham  as  a 
foundation  for  a  wall — ^I  was  shown  the 

?lace — the  wall  stands  perfect,  and  Sir 
Iharles  Rowley  expressed  his  opinion 
that  they  eomptetely  answered."  Again, 
May  28,  1816,  (the  year  in  which  Mon- 
sieur  Dupin  visited  the  dockyard,)  a 
friend,  in  speaking  in  his  letter  of  the 
wall  on  masses,  wrote,  "  I  believe  I  had 
before  mentioned  to  you  that  Commis- 
sioner Boyle  had  informed  my  brother 
that  he  understood  it  to  be  the  mtention, 
entirely  contrary  to  his  opinion,  to  take 
it  down ;  but  when  Mr.  Goodrich  was  in 
town  the  other  day,  he  told  me  that  if 
th^y  ever  had  entertained  such  an  inten- 
tion it  was  now  altered,  for  that  they 
were  determined  it  should  remain,  and 
had  directed  Rennie  to  complete  the 
filling  in  behind  it,  which  however  he 
had  declined  to  do ;  and  then  it  was  pro- 
posed, I  believe,  that  it  should  be  done 
under  the  direction  of  the  officers  of  the 
yard,  but  however  that  had  not  been 
done,  they  proposing  that  as  Mr.  Heard,* 

*  The  Admixalty  hAVing  refttaed  Sit  Samuel  the 
aMlitAOoe  of  a  competent  penon  ai  reeldent  en- 


had  had  the  superintendence  of  the 
work  whilst  it  was  carrying  on,  he  should 
manage  the  completing  of  it,  and  it  ia 
accordingly  understood  that  orders  will 
be,  though  none  have  as  yet  been,  given 
to  that  effisct."  The  letter  then  men- 
tions  that  Mr.  Rennie  was  continuing  the 
wall  in  another,  but  more  expenuve 
way — that  lately  several  of  the  Lords  of 
the  Admiralty  had  been  assembled  at 
Sheerness  '*  to  witness  the  laying  the 
first  stone  in  a  part  in  which  the  water 
had  been  dammed  out,  which  was  done 
to  the  great  satisfaction  and  admiration 
of  every  one  present;  but  most  inoppor- 
tunely, just  as  they  were  about  exults 
ingly  to  quit  the  scene,  in  rushed  the 
water  through  the  dam,  and  buried  the 
deposited  stone.*** 

The  masses  were  subjected  to  a  variety 
of  misrepresentations  from  persona  at 
Sheerness;  as,  for  example,  Mr.  Did- 
dams.  the  master-shipwright  of  Porta* 
mouth  Dockyard,  when  at  Sheerness  in 
1814,  was  told  that  the  mass -built 
wall  stood  on  a  base  of  but  nine  feet.  On 
coming  to  town  he  might  well,  as  he  did, 
express  his  wonder  that  so  high  a  atruc- 
ture,  40  odd  feet,  could  stand  on  a  nine 
foot  base ;  but  he  was  satisfied  on  learn- 
ing that  it  was  really  21  feet. 

From  1817  the  information  Sir 
Samuel  received  respecting  the  wall  waa 
vague  and  contradictory ;  sometimes  it 
was  said  that  the  whole  of  it  had  been 
taken  down ;  even  on  his  return  to  Eng- 
land he  could  obtain  no  particulars  till  ui 
September,  ISSOyhe  went  from  Chatham 
for  a  day  to  Sheerness,  and  in  a  short  ac- 
count of  his  excursion,  written  to  a 
friend,  he  said,  *<  We  first  called  on  the 
Commissioner  (Lewis)  who  was    yery 

gloeer  at  Sheerness,  and  having  ordered  him  to 
carry  on  the  great  works  Intended  there,  br  means 
of  the  persons  in  his  office  alone,  the  beet  he  emild 
do  was  to  entrust  the  execution  <tf  the  wall  to  Mr. 
Heard,  a  draughtsman  In  his  office,  who,  though 
lealous  and  Intelligent,  had  never  had  ths  least 
experience  in  masonry,  brickwork,  or  any  biaaeh 
of  practical  engineering,  so  that  the  success  of  the 
masses  arose  firom  the  excellence  of  the  principle 
itself,  seconded,  it  is  true,  by  sound  woikmansliip 
in  their  execution. 

*  This  irruption  of  the  water— the  late  accident 
to  the  dams  within  which  the  new  baain  at  Ports- 
mouth was  constructed— and  many  other  acddenta 
of  the  same  kind,  evince  that  dams  In  the  usual 
mode  are  far  from  being  to  be  depended  on ;  sad  as 
the  influx  of  water  in  such  cases  inundates  the 
whole  work,  whilst  the  mischief  in  case  of  socident 
to  a  partial  dam,  as  described  in  Sir  Samuel's  pa- 
tent, would  be  but  partial,  this  circumstance  indi- 
cates the  expediency  of  giving  his  economical  dams 
a  (kir  trial,  with  a  view  to  induce  the  use  of  them 
wherever  dams  may  be  appropriate. 
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dFily  and  immedtAtely  acoompanied  me 
about  the  Dockyard;  very  willing  to 
afford  me  all  information  I  might  ask 
for,  and  to  facilitate  the  obtainment  of 
it ;  sent  for  the  officer  charged  with  the 
engineering  business.*'  After  narrating 
matters  not  relevant  to  the  sea  wall,  he 
eootinued,  **  There  is  a  very  perfect 
model  of  the  Dockyard  showing  all  the 
groundwork,  and  the  thousands  of  piles, 
as  also  my  masses,  which  it  now  appears 
were  not,  I  believe,  any  of  them,  taken 

3p,  they  being  found  so  very  flrmt 
though  not  to  appear  to  trust  to  them, 
a  Kne  of  piling  has  been  extended  be- 
yond them.  To  the  ignorant  multitude 
piles  may  excite  respect  by  their  com- 
plication and  expense,  but  to  those  who 
can  investigate  cause  and  effect  without 
prejudice,  they  must  appear  absurd,  as 
altogether  unnecessary.*' 

This  extract  was  recently  sent  to  a  gen- 
tleman who  has  been  for  nearly  thirty 
years  well  acquainted  with  the  works  at 
Sheemess,  requesting  information  as  to 
the  present  state  of  the  wall  in  question, 
and  his  answer  was,  **  The  masses  are 
now  in  the  same  state  of  efficiency  as 
when  visited  by  the  late  Sir  Samuel  Ben- 
tbam  in  1830.  No  defect  whatever  has 
presented  itself.*' 

From  inspection  of  drawings,  and  from 
further  inquiry  it  appears  that  in  order 
to  render  the  face  of  Sir  Samucl'it  sea- 
wall similar  to  that  of  Mr.  Rennie,  the 
latter  gentleman  caused  a  facing  to  be  car- 
ried up  in  front  of  the  wall  on  masses. 
To  effect  this  purpose,  it  is  believed  that 
some  of  the  shingle  at  the  footing  of  the 
masses  must  have  been  removed.  The 
masses  serve,  in  fact,  in  part  as  the  sup- 
port to  this  facing;  and  the  piles  men- 
tioned by  Sir  Samuel  are  to  support  an 
extension  given  to  the  bottom  of  it.  On 
reference  to  Mr.  Kingston's  examination 
of  the  subsoil  of  this  part  of  Sheemess, 
it  u  evident  that  the  stability  of  the 
masses  was  likely  to  be  injured  by 
driving  piles,  since,  in  the  case  of  their 
piercing  the  crust  he  describes,  they 
would  break  it  up,  and  thus  destroy  the 
natural  state  of  the  foundation. 

The  above  seems  to  afford  perfect  evi- 
dence of  the  sufficiency  of  toe  masses, 
but  should  there  remain  a  doubt  on  the 
sulgeet,  there  thev  are  at  Sheemess,  with 
the  wall  upon  tnem,  and  they  may  be 
visited  by  all  who  take  sufficient  interest  in 
sea-walls  to  examine  the  works  at  that  port. 


Many  were  the  failures,  it  is  well 
known,  which  after  the  abolition  of  Sir 
Samuers  office  occurred  in  the  progress 
of  the  works  at  Sheemess,  and  costly  the 
measures  resorted  to  in  the  repairs  of 
them,  so  that  the  expense  incurred  at 
that  Dockyard  amounted,  it  is  under- 
stood, to  between  three  and  four  millions 
sterling :  but  it  is  only  a  comparison  of 
different  modes  of  executing  a  sea  wall 
that  is  properly  the  subject  of  this  paper. 

The  estimate  of  Messrs.  Rennie  and 
Whidby  for  the  sea  wall  at  Sheemess, 
was  at  the  rate  of  19 U.  per  foot  forward, 
no  part  of  that  wall  being  much  below 
low-water,  and  only  in  one  spot  so  much 
as  21  feet. 

Sir  Samuel,  in  October  1811,  esti- 
mated a  wall  in  his  mode,  faced  above 
low- water  with  granite,  at  47/.  only  per 
foot  forward ;  that  estimate  being  ground- 
ed on  the  actual  expenditure  with  all 
contingenciei^  which  had  been  incurred 
for  that  part  of  the  wall  already  so  built ; 
the  wall  estimated  for,  being  on  an  average 
of  the  whole,  21  feet  below  low- water, 
and  at  an  average  total  height  of  43  feet. 
The  wall,  therefore,  by  his  mode,  cost 
less  than  one- fourth  of  that  estimated 
by  Messrs.  Rennie  and  Whidby. 

It  was  never  professed  that  buoyant 
masses  were  not  liable  to  some  risk  in 
sinking  them,  but  whatever  risk  there 
wss  in  depositing  them,  arose  almost  en- 
tirely from  the  chance  of  bad  workman- 
ship. It  happened,  however,  that  after 
the  great  contractors,  Messrs.  Nicholson, 
Milton  and  Co.,  had  witnessed  the  con- 
stracting  and  depositing  of  masses  under 
Mr.  Heard*s  superin tendance,  they  by 
tender  to  the  Navy  Board  offered  to 
build  wharf  walling  in  Sir  Samuel's  mode 
at  a  still  lower  price  thsn  the  above  esti- 
mate :  indeed  so  low  as  to  have  enabled 
Sir  Samuel  to  estimate  5,850  feet  run  of 
walling  to  exterior  wharf  and  basin  at 
no  more  Uian  40/.  per  foot  running,  that 
wall  extending  depthwise  40  feet  from 
the  surface.  These  contractors  specifically 
in  their  offer  <*  engaged  to  take  upon 
thewuelves  all  risk  and  responsibility 
for  success y  In  point  of  time,  they 
engaged  to  execute  wharf  walling  at  the 
rate  of  200  feet  running  a  month. 

Had  5,850  feet  run  of  walling  to 
exterior  wharf  and  basin  been  ex- 
cuted  on  a  foundation  of  buoyant  masses, 
it  would  have  cost  complete,  no  more 
than  234,000/, ;  but  had  the  same  length 
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of  wtll  been  eseonted  m  pfopoted  bj 
Messrs.  Rennie  and  Whidbt,  it  wottia, 
according  to  the  estiaate  of  those  gentle- 
men, have  amounted  to  tbe  immense  stim 
of  1,117,850/.,  risk  not  included. 

The  difi^enee  between  334,000/.|  and 
1,117,850/.,  or  in  the  same  proportiofi 
for  any  shortet  length  of  wall,  is  8Ufll« 
cientW  enormous  to  render  mass  oott« 
stHietion,  well  worth  consideration  by 
engineers  of  the  present  day,  seeing  that 
an  experience  of  thlrty-stz  years  citonot 
but  be  considered  proof  of  the  efficiency, 
no  less  than  of  the  economy  of  buoyant 
I  for  foundations  in  deep  water^ 


A  short  description  of  this  invention 
was  given  by  Sir  Samuel  to  the  Navj 
Board  on  the  15th  April,  1811.  He  said, 
"I  mutt  now  inform  you,  that  the  no* 
velty  of  this  mode  consists  in  construct- 
ing above  ground,  and  out  of  water, 
dittinei  ma$9B9  of  muonry  or  brick* 
work,  of  dlflPerent  dimensions,  according 
to  the  nature  of  the  ground  and  of  the 
depth  of  water)  and  i^r  having  depo« 
sited  them  in  the  sitaations  where  they 
are  to  form  a  foundation,  in  theprtmii^ 
them  into  the  ground,  each  mass  iepa'^ 
ratebff  more  or  less  according  to  the 
quality  of  the  ground,  with  a  weight,  or 
rorce,  grtaier  than  what  they  can  be 
supposed  liable  to  have  to  beir,  when 
the  whole  of  the  superstructure  is  laid 
upon  them,  and  In  use/' 


TMt    SlA-WALt    aVftStlON'^VTKDtOATlOlr 

o»  oinTAiM  "  oBsanvATioirs  ok  siA 

^ALtS,"  FftOMtBt  ••nmVLt'*  tK  THl 
IcaOBANlca'  If  AOASlNt,  VOL.  XLIX.,  P. 
884.      BT  T»  SMITH,  BSa.,  0.  B. 

8ir,^The  author  of  the  "  Reply  to 
some  Observations  on  Sea  Walls,"  wnose 
communicadott  appears  iti  your  Number 
1808,  page  284,  has  commenced  his  dis- 
course, by  putting  fbrwdrd  my  opinions 
in  such  a  shape,  as  obliges  me  at  once  to 
repudiate  his  ihierpretation.  The  only 
apparent  object  I  can  conceive  for  his 
havinsf  done  so,  was  simplv  to  lay  the 
basis  for  some  <*  Small  talk*^  Which  im«> 
mediately  after  ensues,  respecting  **  small 
stones  completely  rounded  by  attrition ;" 
and  also  to  create  a  most  unnecessary 
occasion  to  Inform  your  readers  of  the 
astounding  fact,  that  such  things  as 
"  massive  blocks,  weighing  several  tons, 
and  of  angular  forms,  *'  have  actually 


been  used  in  the  fdniiatie*  of  sea  em* 
bsnkments  I  But,  allow  me  to  ask  yod^ 
correspondent,  in  all  sobriety,  does  h* 
seriously  imagine  that  such  '*  small  talk  " 
will  be  teken  by  the  readers  of  tbe  M$'» 
chanM  Magatine  as  a  "  reply''  to  th8 
point  I  have  raised  in  page  158,  namely 
— "  That  the  advocates  of  the  kmg  sea 
slope  are  fairly  called  upon  to  show,  dtt 
solentiflc  grounds,  how  it  was  peasiblo 
for  materials  of  a  certain  sise  to  have 
been  wa$hed  up  an  incline  of  18*,  white 
materials  of  the  same  class,  ahd  subjeei 
to  the  same  action,  remained  qnieseeili 
upon  the  lower  plane  of  IT,  and  to  the 
same  horisontal  level"  Nowi  this  phe* 
nomenon  is  stated  by  Sir  John  Bennle 
to  have  occurred  at  Plymouth  Break* 
water  (vide  vol.  xlviiL,  p.  494,  425;) 
and  I  maintain  that  the  whole  **  Protest" 
of  Sir  H.  Douglas  it  a  continuous,  and 
no  doubt,  a  very  able  attempt  to  gene- 
ralise the  same  doctrine,  hot  si^wlly 
fails  In  Its  object  when  closely  analysed. 
I  really  regret  to  observe  bo  great 
a  want  of  candour  upon  &e  part  of 
your  correspondent  iS  he  exhibits  In 
the  first  column  of  page  235,  whete 
he  asks,  *'Can  he  be  ignorant  of  the 
fkct,  that  a  great  part  of  the  resolved 
forces  will  act  perpendicularly  to  the 
general  surfkoe  of  tne  plane  V*  I  was 
the  first  who  applied  tne  resolution  of 
forces  to  this  question  in  your  valuable 
Magatine,  page  156  (oM/e) ;  and  I  am 
not  ignorant  of  the  distinct  fitnctlons  of 
the  separate  components;  but  I  now 
have  to  complain  tnat  I  should  be  aaked 
such  a  question  by  a  writer  who  does 
appear  really  Ignorant  of  the  eiact  natara 
ik  the  resolution  of  forces.  For  this 
writer  says,  page  935,  "  The  only  part 
which  relates  to  the  resotution  offorcn^ 
is  in  a  note  to  article  IL  of  the  'Pro- 
test;'" and  be  continues,  "  The  weight 
being  constant,  a  given  impulse  aethsg 
harizontaliif,  exerts  an  effort  to  move 
the  body  in  th$  $dnu  dirteiioH,  whieh 
varies  Hrwtfy  as  the  square  of  the  sliM 
of  the  inclination  of  the  surface  to  the 
horison.'*  Now,  your  eorreepoiideiit 
will,  no  doubt,  ** presume'*  that  I  err 
egreglously  in  controverting  his  '*laW;" 
but  he  must  pardon  me  when  I  tell  him 
that  this  '<  iaw  "  is  altogether  of  his  own 
making,  and  has  no  existence  In  natete^ 
Let  AB  in  the  subjoined  diagram  be  any 
plane,  BC  its  height,  f  its  Inclination  » 
the  horiaofl ;  then  If  the  plane  be  eeted 
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apcm  by  a  ftoid  id  th«  lio^iiontel  dlree^^ 
tfam  QP,  tbe  whole  Tolume  of  fluid  whi«h 
BirlMfl  the  pkne :  BC— 


tile  fbHd  of  the  fluid  dtMm  the  p\M^ 
mkfbB  Hrp^Mented  ill  fdagnitude  bj  oHjf 
hnt  QP  .*.  ikke  QP^BC,  and,  by  the 
reftolncioA  ttf  fbfees,  we  flnd  DP  the 
coiiiponetit  petpeudieular  to  the  plane, 
and  EP  that  in  the  horiEontal  difeetion. 
Let  |i  b^  a  pat tlele  of  the  fluid  j  then,  p, 
•in.  <^*tfae  whole  quantity  which  strikes 
the  plane,  the  force  of  whieh  is  repre- 
sented by  QP$  and  QP.  sin.  fmp.  sin. 
f,  tin  f^p.  Bin'  ^-•PD,  the  portion  of 
th«  fbrce  perpendieular  to  tlie  plane. 
Agftin  I  Dp.  Bin  f^p.  flln*.  ^«  sin.  ^»p. 
8in*«  ^-£P,  the  Impttlte  of  the  fluid  in 
the  Aoritontal  dir^etitm.    Hence, 

1^  the  whole  quantity  bf  fluid  which 
atrlkes  ^  plane :  BG,  or  Bin.  ^. 

8*.  The  force  perpendioukr  to  the 
plane:  DP.  or  sin',  f. 

S^.  The  fotee  in  the  h&ritonM  dir^^ 
iim  :  EP,  or  Bin*,  i ;  andnoi  oi  Hk*  ^, 
m»  fAeiml  fa  fAe  ll6ie  appehtUd  to  Miek 
//.  4f  Sir  H.  DoHgUki*i  *'PraieBt;* 
aMf  Hpttded  bjt  wUf  eorftptmdeni. 
"8.8.- 

It  U  n^  the  hdrisontal  iupnlse  that 
TaHM  Bi  the  Bquare  of  the  aloe  of  ineli- 
nation,  bnt  the  imnulse  perpendiiMlar  i6 
tk$  imffae^  of  the  platm ;  and  of  thia 
importAnt  eihiUmBUnee)  found<»d  upon 
the  reaolution  of  ferc^,  your  Correspond- 
ent is  nnaware,  while  he  inainuatCB  the 
ignorance  of  btheral  Ab  to  the  note 
reftrred  to,  I  never  eonld  have  eon- 
ceited  that  it  etftannted  from  Sir  H. 
Bonglia,  or  that  it  formed  any  appendage 
to  hia  *•  Proteat ;  **  na  it  ia  cWr,  thit  in 
additloit  tb  committing  *  fundament&l 
em>r  in  enunciation,  its  author  waa  not 
acquainted  with  the  ordiniry  notation  nf 
mathttnlatlcal  Mienect  and  could  not  dis- 
crftaitiate  between  the  aln^  9  and  ain.  9>. 
(Fide  Tt^.  aiviii.)  p.  504,  col.  S.) 

Tour  oorrcapondent  admita  that  I  have 
rifflltly  shown,  in  page  166  (nttfe),  the 
eibotal  thntpnntoa  of  tho  foM  »f  « 


wave  which  la  turned  np  the  plants,  and 
thb)  no  doubt,  Ib  an  important  atep 
gained;  the  only  difierence  of  opinion 
between  ub  being,  that  he  would  have  me 
''presume"  that  its  ruinous  action  upon 
the  face  of  the  alone  ia  indefinitely  dimi'* 
niahed  by  artificial  meana— Bimply  to 
conceive  tbe  alope  in  its  finiBhed  state, 
its  face  paved,  and  thenceforward  ''pre- 
sume" H  to  be  a  philoaophical  abstrac- 
tion. My  preaumption,  I  must  say, 
cannot  extend  so  iar;  and  I  need  not 
travel  out  of  tbe  columns  of  vour  journal 
in  search  of  ample  reasons  [for  my  un- 
willingness. The  reader  is  requeated  to 
torn  over  to  pages  424,  425,  vol.  xlviii., 
and  there  read  Sir  John  Rennie'a  account 
of  the  Plymouth  Breakwater.  Apart 
from  all  that  ia  there  aaid  concerning  the 
alone  of  5  to  1,  which  has  yet  to  be  ex- 
plained, it  will  be  seen  that,  for  a  period 
of  18  years  of  disaateri  after  the  com« 
mencementof  the  work,  this  all-powerful 
panacea  of  paving^  could  not  be  madO 
available,  and  that,  aa  a  general  rule,  the 
work  can  never  be  made  sufliciently 
permanent  for  paving  "hntil  it  ha* 
withstood  the  shook  of  the  most  violent 
storms.**  So  far,  then,  as  thia  remedy 
is  concerned,  we  see  it.  comes  too  lata  \ 
but  even  after  it  was  commenced  at  Ply« 
mouth,  did  the  pating  prove  efllcacioua 
for  the  object  contemplated  ?  Were  not 
all  the  reaourcea  of  "  ptving,"  and 
"easing,**  and  "  bonding,"  and  <'  dow- 
clling,'^and  ••cramping,"  and*«lewia* 
ing,**  and  "setting  In  cement,"  ex- 
hausted^not  as  forming  part  of  one 
original,  well- devised  syatem.  but  aa 
mere  expedients,  grasped  at  from  time 
to  time,  aa  some  succeeding  calamity 
sugsested  them  P  Haa  not  the  qnantitv 
of  heavy-dreafled  aahlar  uaed  In  i  this 
patchwork  ayatemi  many  timea  doubled 
that  which  wottld  have  sufliced  for  an 
upright  aahlAT  facing  from  lo#-water. 
So  permanently  cottatructed,  and  so  dura- 
ble MMtttae,  a<  that  the  combined  poirera 
of  the  elements  might  vainly  hive  aa- 
sailed  It  P  Yea,  It  ia  a  noble  monumettl 
of  the  power  of  mind  over  matter,  but 
founded  upon  a  wrong  basis— bmught  to 
ito  present  equivocal  state  of  permanency 
at  an  Incalculable  cost  to  the  nation,  and 
upon  principles  apparently  InCJtplicable 
by  the  most  dlBtlnguUhed  advocates  of 
•'  the  slope.** 

Thia  writer  denies  that  any  opinion  to 
etprMtd  In  tfao  ••  ProiNt"  ooneemhig 
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the  precise  form  which  should  be  given 
to  the  transverse  section  of  a  breakwater. 
If  this  be  so,  does  not  a  query  arise  as 
to  what  the  *' Protest"  is  all  about? 
May  it  not  fairly  be  said,  that  if  this 
long  and  able  document  is  simply  con- 
fined to  oppugning  the  opinions  of  others, 
without  even  suggesting  a  suitable  sub'*  ^ 
stitute  for  that  which  it  condemns,  it  is 
factious  in  its  nature,  and  unwarrantable 
in  its  object  P  But  the  question  before 
your  readers,  so  far  as  I  am  concerned, 
is  not  what  this  '*  Protest"  does  or  does 
not  contain — but  the  more  general  and 
useful  one  respecting  the  best  form  of 
breakwater.  In  stating  my  views  upon 
this  subject  in  former  communications, 
1  passed  over  the  *'  Protest"  with  a  few 
general  observations  which  appeared  to 
bear  upon  the  general  character  of  the 
discussion;  and,  certainly,  I  never  in- 
tended to  return  to  it:  but  If  this  docu- 
ment is  to  be  placed  in  antagonism  with 
the  general  views  I  have  ventured  to 
place  before  your  readers,  then,  indeed, 
it  may  be  necessary  for  me  to  enter 
more  particularly  into  its  merits. 

With  respect  to  the  appeal  to  the  opi* 
nions  of  two  distinguished  engineers, 
cited  by  your  correspondent,  I  have  only 
to  observe,  that  as  those  opinions  have 
not  been  developed  in  connection  with 
this  discussion,  they  require  no  reply; 
and  I  am  quite  sure  whatever  opinions 
those  eminent  men  hold  could  be  sup- 
ported by  them,  were  it  necessary,  with 
ei^traordinary  ability. 

I  am,  Sir,  yours,  &c., 

T.  SlflTH. 

Bridgetown,  Weiford,  Sept.  7,  1848. 


THE    POTATO    DISS  ASK — THK   BFFI0T8   OV 
8TBAM  MBTBOROLOOICALLT  CONSIDBEBD. 

"We  have  no  nottram  to  recommend,  vc  are 
•imply  explaining  a  fact."— 7i«««. 

Sir, — Permit  me  to  occupy  a  small 
portion  of  your  Magaaine  with  the  fol- 
lowing remarks  upon  that  direst  scourge 
(the  ii/phus)  of  the  vegetable  world — 
the  POTATO  DISEASE.  The  attention  of 
a  very  large  number  of  skilful  farmers 
and  botanists  has  long  been  directed  to 
the  elucidation  of  this  mysterious  visita- 
tion, and  various  insufficient  reasons 
have,  from  time  to  time,  been  advanced, 
to  account  for  its  appearance.  The  most 
popular  opinion  was  long,  that  which 
attributed  the  disease  to  the  operations 
of  an  insect;  but  this  notion  is  now 


pretty  well  exploded.  No  differenoes  io 
the  soil,  situation,  or  mode  of  cultare 
seem  to  offer  any  alleviation  of  .the 
disease. 

From  recent  observations  in  some  of 
my  fields,  I  have  been  led  to  the  concla- 
sion,  firstly.  That  the  disease  is  the  work 
of  a  day  ;  secondly,  That  it  results  from 
excess  of  moisture;  thirdly.  That  it 
commences  by  fermentation  and  putre- 
faction in  the  stem,  and  is  thence  com« 
municated  to  the  root.  Since  possessing 
myself  of  these  facts,  I  have  seen  in  the 
Ttm««  of  August  22nd  a  letter  from  Mr. 
James  Cuthill,  florist,  of  Camberwell, 
whose  remarks,  being  so  strikingly  in 
accordance  with  the  result  of  my  own 
observations  (as  also  suggestive  of  an 
apparent  remedy,)  I  beg  here  to  quote : 
'*  It  is  well  known,"  o&erves  Mr.  Cut- 
hill,  ^*  that  no  plant  is  so  gross  a  feeder 
as  the  potato;  that  no  plant  contains 
more  water  in  the  cells  than  the  potato ; 
and  no  plant  has  cells  so  weak;  In  short, 
the  whole  stem  is  one  mass  of  water,  either 
rich  or  weak ;  the  very  roots  are  ooe 
mass  of  absorbing  spongy  fibres ;  there- 
fore, as  this  is  the  ease,  if  the  potato  be 
planted  on  a  rich  land,  the  stem  is  full 
of  manure  water,  and,  after  a  period  of 
wet  weather,  and  a  sudden  burst  of  a  hot 
July  or  August  sun  comes  across  a  field, 
it  burns  up  what  are  called  the  'stomates,' 
or  breathing  pores,  the  consequence  of 
which  is,  that  it  stops  at  once  the  over- 
abundant sap  from  being  evaporated  or 
elaborated,  and  immediately  aflerwarda 
the  whole  mass  of  stem  gets  into  fermen- 
tation, and  the  next  day  we  see  the  whole 
field  as  if  it  had  been  burned ;  and  from 
this  moment  the  disease  may  be  dated. 
It  is  just  two  years  since  I  wrote  a  letter 
in  the  Times,  stating  that  the  reason  whj 
potatoes  did  not  catch  the  disease  under 
trees  so  severely,  was  on  account  of  the 
poorness  and  dryness  of  the  soil ;  the 
richer  the  soil,  the  more  poisonous  the 
matter  when  the  sun  burns  the  slomates 
or  breathing  pores  of  the  whole  plant, 
and  the  sooner  it  goes  into  a  state  of 
corruption.  I  have  grown  potatoes  these 
nine  years  upon  the  same  soil.  I  have 
these  last  four  years  not  used  a  partiele 
of  manure  but  salt  and  soot,  and  I  have 
never  had  the  disease  in  my  potatoee, 
and  I  am  sure  I  never  shall  so  long  as  I 
follow  up  my  present  practice.  The 
sun  can  only  cause  the  |>otato  disease 
uader  very  extraordinary  eireumstaaoes^ 
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Bueh  at  after  a  period  of  dull  wet  wea- 
ther, when  the  potato  plants  are  in  great 
laxnriance,  and  there  comes  what  is 
called  a  close,  hot,  snltry  day,  wht-n  ani- 
mals find  great  diflBiculty  in  breathing. 
From  the  great  care  taken  of  my  sets 
during  winter,  the  stems  are  strong  and 
wiry  n-om  the  first ;  and  not  using  rank 
or  rich  manure,  the  stems  are  powerful, 
and  the  leaves  not  so  spongy,  nor  full  of 
rich  matter,  snd,  of  course,  less  liable  to 
injury  by  the  sun.  It  is  very  evident 
that  there  is  no  cure  for  late  potatoes^ 
nnless  these  sunless  seasons  pass  away." 
SumUss  seasons!  "ay,  there's  the 
rub;"  and  this  naturally  suggests  the 
question,  to  what  disturbance  of  ordinary 
meteorological  equilibrium  can  we  attri- 
bute our  present  "  sunless  seasons  ? " 
Can  it  be  ascribed  to  the  excess  of  eva- 
poration resulting  from  our  increased 
employment  of  steam  ?  The  amount  of 
(hitherto  unsuspected)  disturbing  influ- 
ence thus  occasioned,  must,  in  the  ag- 


gregate, be  very  considerable.  It  would 
be  a  curious,  and  not  very  difficult  inves- 
tigation, to  ascertain  pretty  nearly  what 
amount  of  vapour  is  thus  annually  thrown 
into  the  atmosphere,  in  addition  to  that 
arising  from  the  ordinary  sources  of 
evaporation  appertaining  to  the  economy 
of  nature.  The  many  thousand  gallons 
of  water  which  are  every  minute  given 
off  into  the  atmosphere  from  our  nume- 
rous steam  boilers,  cannot  surely  be 
wholly  inoperative,  so  greatly  exceeding, 
as  that  quantity  in  many  places  does,  the 
proportion  due  to  natural  surface  evapo- 
ration. 

How  much  this  may  have  to  do  with 
the  present  increasing  price  of  our  daily 
bread,  is  a  matter  for  deep  and  serious 
reflection  ;  the  more  so  as  any  evil  aris- 
ing from  such  a  source,  would  seem  to 
be  hopelessly  irremediable. 

I  am,  Sir,  yours,  &c., 

W.  Badoelby. 

29,  Alfred-street,  Islington,  Augtist  25, 1848. 
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.120  ft  Oiu*.. 


TIm  above  diagram  represents  a  wroaght- 
inm  rib,  or  girder,  now  being  employed  in 
the  constractioa  of  bridges,  of  120  feet  and 
130  feet  span,  at  Messrs.  Fox,  Henderson, 
and  Co.'s  establishment,  the  London  Works, 
near  Birmingham,  under  the  saperintendenoe 
of  Mr.  Joseph  Locke,  C.E.,  M.P.  On 
the  6th  instant,  one  of  them  was  publicly 
tested  at  the  works,  in  the  presence  of  a 
number  of  scientific  gentlemen  and  engineers. 
The  bridge-rib  had  been  erected,  ready  for 
proof,  in  an  open  space  in  front  of  the  Lon- 
don Works,  and  presented  a  clear  span  of 
ISO  feet  between  the  bearings.  It  is  con- 
atmcted  enth^ly  of  wrooght  iron,  and  con- 
sists of  an  arch  of  boiler  plates  and  angle 
iron,  tied  across  at  the  ends  by  horisontal 
bars;  and  the  tie  bars  are  connected  with 
the  arch  by  vertical  standards,  and.  by  a 
doable  system  of  diagonals,  which  have  the 
effect  of  dlstribating  over  the  whole  carve 
of  the  arch  the  action  of  weights  placed  on, 
or  passing  over,  any  point  of  the  bridge. 
The  proof  was  applied  by  loading  the 
bridge-rib  with  240  tons  of  rails,  bars,  &c.; 
and  it  prodaced  the  following  satisfactory 
resnlts,  as  the  weight  was  applied  :•— 


Weight  in  tons  of  rails,       Extreme  amount  of 
&c.,   placed   on   the  deflection  produced 

cross  girders.  at  centre  of  arch. 

S4|  tons 0  l-16th  inches. 

68|    „     0  5  8ths      „ 

102*    „     1  5-lCths     „ 

187      „     2  l-8lh         „ 

17U    , 5  3-tths       „ 

205i    , 3  5-I6tli8     „ 

240      , 3  IMGlhS    „ 

The  proof  weight  was  fixed  at  240  tons, 
as  being  double  the  greatest  load  which  the 
bridge  can  by  any  possibility  be  ever  re- 
quired to  bear.  A  heavy  goods'  train  weighs 
less  than  half  a  ton  per  foot  lineal ;  a  train, 
consisting  entirely  of  locomotive  engines 
(which  would  be  the  heaviest  of  all  possible 
trains)  would  only  weight  one  ton  per  foot 
lineal,  and,  consequently,  would  place  a  load 
of  not  more  than  120  tons  on  a  bridge  of 
120  feet  span.  The  new  bowstring  bridge 
has,  therefore,  betu  proved  to  twice  the 
weight  which  ever  can  be  placed  upon  it* 
and  to  four  times  the  weight  which  it  is  ever 
likely  to  have  to  beur.  It  it  scarcely  neces- 
sary to  add,  that  the  trial  gave  great  satis- 
faction to  all  parlies.  These  ribs  are  adapted 
for  large  spans,  in  cases  where  either  head- 
way is  of  importance,  or  where  snfficient 


way.  This  tMtwai  And  upon  In  tlMMiif 
that  the  graatast  possihle  load  wbioh  can  la 
working  be  placed  upon  each  lint  of  vaOf  if 
about  one  ton  per  foot  Unaal »  and  that,  to 
proTide  for  the  additional  atrain  caused  br 
the  rapid  motion,  &o.,  of  the  praotical  Uf^ 
of  train*  paaiing,  the  proofweight  ought  M» 
be  fixed  at  double  the  greatest  possible  load. 
In  Tcry  large  spans  (say  40Q  feet  and  up- 
wsrds)  ^t  would  be  necessary,  on  many  ao- 
oounts,  to  use  four  ribs  ii^stead  of  two,  and 
to  brace  all  the  four  ribs  together  orerhead, 
so  as  to  obtain  additional  transTerse  stiAiiM. 
•— Af  min^  Journal, 

COaUCTION  OF  AN  EnROB  «i  UM.  tMITB'a 

PAPm,  p.  20S. 

Sir,— It  is  clear  from  the  extract  given  in 
your  last  Number  by  Mr.  Dredge  that  an 
error  exists  in  the  arithmetical  reanlt  given 
in  a  former  oommunleation  of  mine  s  and  I 
therefora  beg  to  t^anlc  yonr  correspondent 
for  his  corrMtion. 

The  inequation  given  by  Mr,  Dredfp 
rightly  shows  the  expression.  My  reaijtt 
should  have  been 
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»5-128tons, 
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abutment  cannot  be  obtahied,  without  very 
heavy  expense.  Bridges  construeted  of  these 
ribs  ipay  be  employed  with  perfect  safety 
for  very  Urge  spans,  in  precisely  the  same 
manner  aa  ordinary  girders  are  used  for 
small  ones.  The  strength  of  the  bridge  de- 
pends upon  the  rib,  or  arch,  and  on  the  tie- 
hen  by  which  the  extremities  are  held 
together.  The  verticsl  standards  are  Intro- 
dueedi  partly  to  suspend  the  load  from  the 
arch,  and  partly  to  obtain  lougitudinal  and 
transverse  firmness ;  they  also  support  the 
tie-bars.  The  diagonals  are  employed  for 
the  purpose  of  preventing  undue  deflection 
in  the  rib,  when  the  bridge  is  unequally 
loaded.  The  rib  itself  is  constructed  of 
boiler-plates  and  angle-iron  riveted  up  in 
the  form  of  a  square  hollow  trunk;  it  la 
atrongly  tied  together,  so  Uiat  the  fuU  sec- 
tion  of  the  platea  and  angle-iron  may  be 
depended  upon  to  resUt  the  crushing  strain. 
In  order  to  give  this  trunk  additional  lateral 
stiffness,  the  side  plates,  which  form  the  top, 
are  made  to  overhang,  and  are  strengthened 
on  the  edges  by  angle-iron,  &c.  The  tie- 
bars  measure  about  8  ins.  by  1  in.  each,  and 
are  introduced  in  sufficient  numbers  to  take 
the  whole  strahi.  The  ribs  are  supported  at 
each  end  on  cast  iron  shoes,  fixed  at  one 
end  to  the  piers,  and  mounted  at  the  other 
on  sliding  frames  and  rollers.  This  arrange- 
ment provides,  not  only  for  expansion  and 
contraction,  but  also  for  motion  under  a 
very  heavy  load.  The  action  of  these  parts 
under  proof  has  been  found  to  be  perfect. 
Cross  girders,  constructed  entirely  of 
wrought  iron,  are  suspended  between  the 
ribs.  Besides  the  above  experiments,  the 
two  ribs  for  a  bridge,  130  feet  span,  have 
been  proved  with  a  weight  of  260  tons— 
t.  e.,  2  tons  per  foot  lineal — each,  put  on 
in  dead  weight,  by  suspending  caat  iron 
cross  girders  underneath  the  points  where 
the  wrought  iron  girders  are  intended  to  be 
attschcd,  and  by  pUcing  thereon  260  tons  of 
rails,  pigs,  bars,  &c.  In  proving,  the  load 
jras  first  put  on  two  points  at  one  end,  then 
OS  the  next  two  points,  and  so  on,  in  order 
t^  produce,  as  nearly  as  possible  the  same 
effect  as  the  paisage  of  a  heavily  loaded 
train.  In  the  case  of  one  rib,  the  load  was 
(flowed  to  remain  for  several  days,  and  then 
removed.  After  the  lapse  of  a  few  days, 
the  same  load  was  replaced,  and  again 
allowed  to  remain  some  days.  The  results 
were  very  satisfactory. 

puring  the  process  of  proving,  observa- 
tions were  taken  with  a  dumpy  level,  placed 
at  a  distance  -,  and  the  sinking  of  the  bear- 
ing platea  in  the  ground  was  observed  and 
noted.  The  bridges  now  being  construeted, 
pre  intended  to  carry  a  double  line  of  rails ; 
and  the  test  applied  is,  therefore,  equal  to 
two  tona  to  each  foot  lineal  of  single  line  of 


dxU 
as  shown  by  his  corrections ;  and  tWa  Is 
really  the  amount  of  resistance  aimed  at  in 
my  calculation.    I  am.  Sir,  yours,  &c., 
'  T.  Smith. 

Sept.  11,  1848. 
nOCHAZ'a    IMPnOVEMBNTS   IN  TH«  M ANU- 

FACTuna  OF  oxina  of  zinc. 
rPatcnt  dated  December  M,  184J.    §1 
enrolled  Sunt  21, 18i8.  Pateotea,  C.  A.  J 

The  patfotee  sUtea,  that  by  thia  Improved  ijro- 
cest,  the  eraployroent  of  retorts,  •■  by  *^V •JJJSf: 
thod,  is  dUpensed  with,  the  ftiel  and  lahpwr  grsatly 
economitad,  the  operatipn  completely  lnd«f"f »* 
of  the  iklU  of  the  workman,  and  the  low  of  metal, 
iooidentalto  the  old  method,  prevented.  OrMOT 
lead  and  line  may  he  operated  on  at  «><»•  .*5; 
principal  feature  con«Ut«  la  ^e/***^*^.*'?,,;'^! 
naUve  Milphuret  of  ainc  CblenUe),  and  of  the  c«r- 
hooates.  oiidei,  and  tUicatea  of  ainc,  and  aulphu- 
«U  and  oxides  of  lead,  by  ^l»^P^  f  ."^  ^T^ 
inggacaa  of  a  Waat-fumacf,  hy  whuA  ^•^■JjriJ. 
or  alag,  la  fused,  and  the  zinc  volatdlacd;  the  ▼a- 
JSiSt'ira  then  condensed,  and  fj^ducted  intoa 
reservoir,  situated  oTerthe  moiUh  of  the  fttfiil», 
andheatedbythegaaaathareflwn.  T»>« '""^^  **f J: 
IM  been  baaiad  tS  the  required  temperature  by  tij 
combastion  of  fuel  alone,  a  charge  of  any  ktod  of 
?hrabove  alnc  ores,  mixed  with  a  •»it«hU  Aux.  U 
introduced  into  tba  chwi^nf  flR^"*?*  '^t  Jf 
means  of  a  cow  above,  and  a  ;l»dlng  plate  belojr, 
none  of  the  ga*es  we  allowed  to  e»cap«.tta 
charge  thus  falLn  upon  a  Uyer  of  l"*****^*"*  "»• 
the  tSyer  of  fuel  Is  then  poured  upon  the  fw ;  thMm 
another  charge  of  ore,  until  the  ^""»*fe  Is  fUU.  and 
it  Is  to  be  replenished  as  the  charge  ■  f »"  ^*?"^ 
tain  depth.  The  ainc  U  thus  volatilised  by  lb«  b««, 
and  the  scoria  foils  into  the  lowvr  part  of  ihefNir- 
nace;  the  gases  and  voJatUised  aini?  paaa  thxtMi8b 
proper  openings  through  a  hydraulic  mato.  and 
fhere  depoalt  any  ainc  carried  with  them.— Af«»<«» 
Journal. 


SS7 

(OiM  ofi^  S§aUd  tkU  WMk.) 
VlliUm  Dtekinvon,  of  BUcklmrn.  Lancaster,  machine  maker,  for  sertaln  improfemeatB  In,  and  appUc^ 
able  to  looma  for  wcavinj;.    September  11;  liz  months. 

♦  ■ 
WBSKIiY  LIST  Of  OE%iaHB  WOtL  AATIOLBS   09  VFILirr    RSOI8TBRCO. 
Bate  of   No.  in 
RcKlitrA*  the  Re- 
tfoa.       glstar.     Proprietors' Names.  Addresses,  Sabje«:ts  of  Deslgqs, 

Sept.  7      1574     John  Callcott  Roehamptoa-#trtet,  Vaujth|Jl\  EoHiag  valye  bnis  v|o4  in- 

Bridge-road /      strumeot. 

„      1575      WllliamCrane  Wilkins,  Long-acre Pressure  lamp. 

9      U76     Wm.  PmokterBtaoley..  Fetfliboroogb,  ironmonger  ......  Rolling    mill    for    crashing 

grain,  aeeda,  and  ehemloals. 
„      1577     Jonathan  Ashby Greenwich,  engineer  .mm..,...,.^  Screw  Arlction  clutch. 

11  1578      Wm.  Campbell  Sleigh,  Brick-court,  Temple L'agraffe  fiiclle  (clasp). 

„      1579     Sandlbrd  and  Owen  ....  Phoenix  Warin,  Rotherham......  Portable  apparatus  for  i 

ing  food  for  cattle. 

12  1580  David  Hesse    Manchester Combination  neck-tie. 

„  1581  Brown  and  Jackson  ...  Derby,  Engineers A  mill. 

IS  1583  Griffiths  and  Hopkins,  Birmingham  Nozxle  for  candlesticks. 

„  1583  Thos.  Horton  James  ...  Bucklersbury  m..«...  Chopping  knife. 

„  158i  Burgees  and  Cooper  ...  Crusbj-row,  Walworth A  pair  of  overcils. 

U  15^  PergDSon,  MUler,  and 

Co Gl^^^w........ Chimney  top. 


90i\itvtisitmmti^ 

WkM  to  S»t»  Drlsk,  wd  Avpid, 

^OUND  DIGB^TION  1  What  a  boon  f  but  what  a  rarity !  AU  the  wealth  in  the  world  OMBOt  buy  it,  and 
yei  how  simple  it  is  to  eeeure  H.  Dreamless  nighu  1— How  refreshing  is  a  geod  night's  rest,  and  how 
few  eblain  1^1  Hum  fearfhl  is  illness,  and  who  have  we  to  blame  for  it  but  ourselves  t  Pliy^c  is  one  evil 
t«  cure  another ;  but  caution  keeps  oif  more  fire  than  water  quetiCbes.  Reader,  if  you  value  the  liesiderata 
of  good  health  in  the  day,  and  trauquu  repose  at  nights,  together  with  mental  serenity  at  ail  times,  or 
should  lack  firmness  of  nerve  or  purpose,  or  sufibr  from  the  sorrows  of  an  afflicted  body,  seek  how  to  ob- 
tain fkeformef,  and  remove  the  latter,  in  DR.  CULVER  W£LL'8  little  Memoirs,  called  "  HOW  TO  UV£ 
or  WHAT  TQ  «AT.  DRINK,  and  AVOID ;"  and  its  Cowptnion-^'i HQW  te  be  HAf  PY"(tiie  prioy  M  b«t 
If.  each ;  if  by  post  Is.  6d.  In  stamps.)  They  recommend  no  nostrum,  pIU,  or  balm,  but  render  every  pos- 
aessee  maetef  or  mistwse  of  his  of  her  ewn  case.  They  tell  hooa^ruths,  and  detail  ftots  that  may  a*toiuid< 
bat  wliiah  «•  worthy  ^  reoogoltloo;  aad  they  forthermore  unmystify  the  laws  of  life,  health,  and  happi- 
ness; that  how  to  lire  haoBily  aud  conientedlyf  is  rendered  clear  and  open  to  the  humblest  Intelligence. 
To  be  had  of  Sherwood,  23,  Paternoster-row ;  Carvalho,  147,  Fleet*atreet ;  Mann,  89,  Comhill ;  Melaon, 
W,  Woet  SwMd,  and  all  booksellers;  or  direct  Irom  the  Author,  10,  Argyil-plaoa  Regentnctreet,  who  ean 
bo  fifiBnally  oonlorr^  with  daily  till  four,  and  in  the  evening  till  nine. 

GUTTA  PERCHA  COBIPANY'8  WORKS, 
WHARF  ROAD,  CITY  ROAD. 

London,  Ui  4firU,  1848. 

THS  QUTTA  f  ERCHA  COMPAKT  have  great  pleasure  in  stating  that  the  steadily  increaaiug  demand 
Ite4ha  r^rnav  Quit  a  Paecjia  Dm  vino  Bauds  justifies  the  utmoat  confidenee  that  Oiey  are  AiUy 
wprovod. 

Their  durablli^  and  strength— permanent  coi)tractiUC|r  and  nniibrmUy  of  snbatanoo«-<theif  non-suseep- 
tiblMty  of  injury  from  contact  with  Oils,  Grease,  Acids,  Alkaliss,  or  Water^and  the  laeility  with  which  the 
illigle  Joint  iMittired  can  be  nsads  in  BfOds  of  any  length— render  them  supeiior  for  almost  ail  working 
pttrpoaes,  4nd  decidedly  economical. 

Gou>SHBS,  Tubing  of  all  sizes,  Uouoiss,  CATHETsna,  STsrncacovsf,  and  other  guigicallnatnunents; 
Mov&MHoe  Fon  Picvvnn  PnAMns  and  other  decorative  purposes i  Wmra,  XHovoa;  Xnmiia,  Qour,  and 
Caxf^iLOT  Ba&u,  4».»  tn  great  vnrioty. 

Pateait  Ch&tta  Perclm  8hpo  SoImi* 

Tkt  tytHtahPky  of  <«UU#  ri^ivlu  lioies  for  Boou  and  shoes  Laving  been  extensively  and  aarisfactoiijiy 
Itsted,  we  can  unhesitatingly  recommend  the  material  prepared  ior  this  purpose,  its  merits  having  been 
^knowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
no  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
until  ««J(e  worn  through. 

Boet  aad  Shoe  Boles  for  Summer  Wear, 

The  fact  of  the  lutai  imperviousucM  of  these  buies  to  water,  enables  the  most  delieate,  by  the  nee  of 
them,  to  escape  the  suffering  which  theproverbial  uncertainty  of  our  climiite,  svkv  im  Sdmmbr,  so  often 
|g**'*rff  upon  the  incautious,  and  this  efibct  may  be  secured  by  a  8ole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  sectulty  against  damp. 

>U  Me  eoeM  Ume,  Uu  fmarkabU  ngn-com^wting  properties  q/  GuUa  fiercka  c^uTd  m  most  vatuabU  pro' 
i0Ct4vn  to  thotf  who  «r«  ra^eelea  to  $%Sermg  qt  ineoMvenieuct  by  walking  npom  heated  p<tvfme»it. 

The  qaeiiiion  of  the  duratHlity  of  tiutia  Fercha  bolea,  a^  compared  with  Leather,  has  long  sfaooe  boen 
decided  In  iawoiu  of  the  lormer;  «ad  BkO  l9«t«nce  of  f«iliur«  iMUi  j%t  coma  to  ttio  kaow- 
M«o^tl»«  Q^suMMT wlOcli  moy  oot  bo MorU^a  to  »  «o«&tclof  VkMr  pvftatod 
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IIMBM.  M'CONOCHIB  AVD  OLAITDB's  PATBlfT  LOCOMOmn  BMOIMB,  WITB 
WHBXUI  AND  OUTSIDE  riCBD'PUlfPS  AMD  VALYB'OBARINO 


nffsiDs 


[Patent  dated  Mardi  8,  1848.    S; 

Thx  main  parts  of  this  engine  are 
much  the  same  as  those  of  other  innde 
cylinder  locomotives,  but  with  the  im- 
portant difference  of  being  infinitely  better 
arranged.  The  results  of  this  improved 
arrangement  are,  1st.  That  the  cylinders 
are  considerably  enlarged  without  in- 
YoWing  any  addition  to  the  width  of  the 
engine —an  acknowledged  desideratum 
on  all  narrow  gauge  lines;  2nd.  That 
the  working  parts  can  be  more  readily  got 
at  for  purposes  of  cleansing  and  repair ; 
and,  Srd,  That  the  centre  of  effort  is 
brought  more  in  coincidence  with  the 
centre  of  gravity  of  the  machine,  and 
that,  consequenUy,  the  tendency  to  oscil- 
lation (so  much  complained  of  in  the 
narrow-gauge  engines  when  running  at 
high  velocities,)  is  greatly  diminished,  if 
not  altogether  obviated. 

Fig.  1  is  a  longitudinal  section,  and 
fig.  2  a  plan,  on  the  line  ab  of  fig.  1,  of 
a  locomotive  engine  embodying  these 
improvements. 

DD  are  the  cylinders,  which  are  placed^ 
wholly  or  partially,  behind  the  centre  of  the 
leading  wheels,  KK,  in  the  ipaoe  nnder  the 
barrel,  S,  of  the  boiler,  between  the  fire-box, 
F,  and  the  smoke-box,  G.  The  cylinders 
are  securely  bolted  to  the  framework  of  the 
carriage  by  flanges,  D'D*  ;  and  the  valve- 
facings  project  through  openings  left  in  the 
frame  (see  fig.  2.)  E  is  the  crank-shaft, 
which  is  pUced  beneath  the  barrel  of  the 
boiler ;  AA  are  the  feed-pnmps,  which  are 
fixed  outside  of  the  drinng-wheels,  HH. 
BB  are  the  eccentrics,  which  are  fixed  upon 
the  crank-shaft  or  nate  of  the  driving- 
wheel,  also  outside  the  line  of  both  seta  of 
wheels.  CC  are  the  rods  and  levers  by 
which  movement  from  the  eccentrics  is  com- 
municated to  the  slide-valves,  C^. 

Prom  this  brief  description,  it  will  be 
seen  that  the  way  in  which  the  space  is 
gained  for  the  enlargement  of  the  boiler, 
is  the  employment  of  a  cranked  axle, 
carried  underneath  the  barrel  of  the 
boiler,  and  the  placing  of  the  feed-pumps 
and  valve  gearing  outside  the  wheels. 

But,  besides  these  novelties  in  point  of 
arrangement,  Messrs.  M*Conochie  and 
Claude  describe  several  subsuntive  im- 
provements in  parts  of  the  engine,  such 
as  the  fire-box,  the  slide-vaWes,  &c.: 
but  the  latter  we  must  reserve  for  a 
future  notice. 


enfolML  September  8,  1848.] 
Kg.  f. 
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OlOlftBTKY    OP  TBI  LINX  AND  PLAKm.— VT  T.  B,  DAVtIB,  t.m.B.,  L.  AND  l!.,V.8.A.| 

mOTAL  MIUTAKT  AOADXIfT,  WOOLWIOV. 

(Continued  from  page  88.) 

Pbof.  XLIII. 
f^mUii€h0imHn^  to  a  phn0,  tmd  a»9ui  the  poM  in  wMeh  ii  nueii  tM§  plam  a$  a 
einir§  m  einh  l«  dneribed  im  ikai  ptane,  and  ifflram  my  Jhad  poM  m  ike 
Um«kUimU4rmmi^th»ekrem^mr^mie^tk9f4Mm^ 

(1.)  Th€  Uoit  i$  thai  drawn  io  ih$  inieneetUm  of  the  aeute  profile  trace 
mUk  ike  cineftf  med  ike  preaieei  if  ikat  drmm  to  tke  eorreipondmp 
mierHoiien  qf  obimeeproJUe  irmce  wiik  tke  ekxk* 
(a.)  Tkat  wkiek  meete  tke  eirele  at  tke  greater  eireuiar  dietanee  from 
imiereectiom  nf  tke  eirele  witk  tke  profile  trace  witt  be  greater  tkan 
tkat  wkiek  meete  it  at  ike  left. 
(8.)  Onijf  two  enek  iinee  eon  Be  drawn  equai  to  eack  otker. 
(4.)  Tke  teee  Hne  maket  a  greater  angle  witk  tke  plane  tkan  ike  greater 
doee;  and  tke  equal  Hnee  make  equal  angles. 


(1.)  Let  the  line  AB  be  inclined  to  the  plane  MN  and  meet  it  in  A ;  about  A 
deseribe  any  eirele  CFD  in  the  plane  MN,  and  let  it  cut  the  profile  trace  of  AB  in 
C  and  D,  (AC  being  the  acute  profile  trace) :  then  BG,  drawn  from  any  point  B  in 
AB,  will  be  the  least ;  and  BD,  drawn  from  the  same  point  B,  will  be  the  greatest 
of  all  the  lines  drawn  from  B  to  the  circle. 

For  draw  B£  in  the  profile  plane  PQ  perpendicular  to  CD ;  and  draw  (he  Kne 
BF  to  any  other  point,  F,  in  the  circumference,  and  join  £F. 

Then,  £B  is  perpendicular  to  MN  {prop,  32.)  Also  EG  u  the  least  Une  from  £ 
to  the  ctrounferenoe,  £D  the  greatest,  and  £F  of  some  intermediate  magnitude 
(JSup.  •n.,  7,  8).  Whence  it  follows  that  BG  is  the  least,  BD  the  greatest,  and  BF 
falermediale  to  them,  of  all  the  Hnes  ilrawn  from  B  to  the  circle,  (prop.  28.) 

(2.)  Let  the  chtsular  distance  GG  be  greater  than  CF,  then  BG  will  foe  greater 
tbanBF. 

For  join  FE,  GE.  Then  £G  is  greater  than  £F  (£ue,  m.,  7,  8.)  MThenee  BG 
is  greater  than  BF  (prop.  28.) 

(d.)  Make  the  circular  distance  CH  in  the  opposite  direction  equal  to  CF,  and 
joinBH. 

Then  EH  is  equal  to  £F  (Euc.  m.,  7,  8) ;  and  hence  BH  is  equal  to  BE 
(prop.  28.) 

(4.)  The  less  line  BF  makes  a  greater  angle  with  the  plane  MN  than  the  greater 
Kne  BG  does ;  that  is,  the  angle  BFE  is  greater  thanBGE;  and  the  equal  lines  BF, 
BH,  make  equal  angles  BFE,  BHE  with  the  plane  MN. 

flftese  follow  from  prop,  28,  cor.  3,  conbined  with  what  has  been  shown  shore. 

o2 
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GEOMETRY   OF    THE    LINE    AND    PLANE. 

Scholium. 


K 


These  properties  might  have  been  enunciated  with  respect  to  edges  of  a  cone 
whose  base  is  DFC  and  vertex  A. 

Prop.  XLIV. 
If  a  line  i€  ineUtud  io  a  plane y  and  another  plane  he  reoolved  about  the  line  to 
meet  the  plane,  of  all  the  dihedral  angles  formed  by  theee  planet : — 
(1.)  That  formed  when  the  trace  i^  the  reoohing  plane  ie  perpendieuUr 

to  the  line  iteeffU  the  least ; 
(2.)  The  dihedral  angles  increase  in  magniiude  as  the  trace  qf  the  remih* 
ing  plane  makes  a  greater  angle  with  the  trace  mentioned  m  the  pre^ 
ceding  case;  tUl  it  becomes  perpendicular  to  that  trace^-^on  which' 
ever  side  qf  the  profile  trace  qf  the  given  line,  the  trace  ef  the 
revolving  plane  betaien. 

(3.)  Only  two  positions  qf  the  revolving  plane  can  make  the  dthedrai 
angles  equal  io  one  another;  one  having  Us  trace  on  one  side  of  the 
profile-tracet  and  the  other  on  the  other. 


Let  AB  be  inclined  to  the  pUme  MN, 
and  meet  it  in  A;  and  let  the  posi- 
tions of  the  revolving  planes  be  BAD, 
BA£,  BAF,  BAC,  etc. :  also  let  AD  be 
perpendicular  to  AB,  and  AC  the  profile- 
trace  of  the  same  line  AB ;  and  let  A£ 
make  a  less  angle  witb  AD  than  AF 
does.    Then, 

(1.)  The  plane  BAD  makes  a  less 
dihedral  angle  with  MN  than  any  other 
plane  BAE  does. 

For,  draw  BC  in  the  plane  BAC  per- 
pendicular to  AC,  and  from  C  draw  the 
perpendicular  CE  to  the  trace  A£. 


Then,  BC  is  perpendicular  to  the  plane  MN  (prop.  32,)  and  BE  to  the  line  AE 
(prop,  41) :  whence  BEC  is  the  profile  angle  of  the  dihedral  angle  formed  by  MN 
and  BAE. 

Now  since  BA  is  (hypoth.)  perpendicular  to  AD,  the  angle  CAD  is  also  a  rigbc 
angle  (prop.  41,  cor,  1) ;  and  if  in  the  plane  MN  a  semicircle  be  described  on  CA  m 
diameter,  it  will  pass  liirough  E  (JSuc,  itt.,  31,)  and  have  AD  for  its  tangent  at  A 
(Euc.  ill.,  17.) 

Wherefore,  AC  will  be  greater  than  CE,  BC  is  common  to  the  two  triangles  BOA, 
BCE,  and  the  included  angles  right  angles :  whence  the  angle  BEC  is  greater  tbaa 
BAC.  But  the  former  of  these  is  the  profile  of  the  dihedral  angle  formed  by  BAE 
with  MN,  and  the  latter  of  that  formed  by  BAD  with  MN.  Whence  the  proposition 
is  true  in  this  case. 

(2  }  Let  BAE,  BAF  be  two  positions  of  the  revolving  plane,  the  trace  of  whiok 
the  former  is  nearer  to  AD  than  that  of  the  latter:  then  ABF  will  form  a  greater 
an^lc  with  MN  than  ABE  does. 

For  lot  Lhe  semicircle  cut  AF  in  F,  and  join  BF,  CF  ;  the  rest  of  the  conatroetioi 
which  is  necessary  being  as  before. 

Then  the  segment  CF  of  the  circle  being  less  than  the  segment  CE,  the  line  CF 
u  leas  than  the  line  CE.  Whence  the  angle  CFB  is  greater  than  CEB  (prop.  43); 
■i)d  tbese  are  the  profiles  of  the  dihedral  angles  made  by  the  plane,  in  its  two  posi« 
lions f  with  MN.     Wherefore,  also,  this  part  of  the  proposition  is  true. 

The  dihedral  angles,  it  is  clear,  may  vary  from  that  whose  profile  is  BAC  np  to  a 
^gbt  dit^dral  angle. 
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J 3.)  Make  E'Aiy  equal  to  E  ID  in  the  plane  MN ;  then  thd  plane  BAE'  will 
^  a  dihedral  angle  with  MN  equal  to  that  made  by  BAE ;  and  there  ean  be  no 
Other  dihedral  angle  made  equal  to  these  by  the  revoWmg  plane  about  AB  with  the 
plane  MN. 

For  complete  the  circle  on  CA,  meeting  AE'  in  E^  and  join  BE^  CE'. 

Then  it  is  proved  at  once  that  CE'  is  equal  to  CE,  and  BE'  to  BE.  Whence  the 
aogles  CE'B,  CEB  are  equal,  and  these  are  the  profiles  of  the  two  dihedral  angln. 
These  dihedral  angles  are,  therefore,  equal.  One  dihedral  angle,  therefore,  can  be 
made  with  MN  equal  to  the  dihedral  angle  formed  bv  BAE  with  the  same  plane. 

Nor  can  there  be  more  than  one  such :  for  the  angles  made  by  planes  whose  traces 
are  nearer  to  DD  than  AE  is,  are  less,  and  those  whose  traces  are  more  remote,  are 
greater. 
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A  SKXTCB  OF  ITS  RBCXNT  PB0ORB8S,  AND  A  BXFBRBMCB  TO  SOMB  BBCBBT  PAPBBfl 
IN   THB    *'  MBCHANICS'  MAGAZIMB." 


As  the  propriety  of  treating  such  a 
subject  as  the  present  one,  in  tnis  place, 
may  be  questioned,  it  will  be  as  well  to 
state  the  reason  for  doing  so.  A  large  pro- 
Mrtkm,  probably,  of  the  readers  of  this 
Ifagazioe  have  9ome  acquaintance,  how- 
erer  small,  with  what  is  usually  called 
*'algebnu"  Still  more  probable  is  it, 
that  of  these  the  greater  number  hape 
nerer  attained  to  anything  like  a  satis- 
factory insiffht  into  its  real  nature.  Stick- 
ing fast  in  that  Slouch  of  Despond  which 
epery  one  neeessanly  encounters  at  the 
eommencement  of  his  journey,  they 
hape  been  content  (not  willinely,  but  of 
sheer  inability  to  help  themselpes)  with 
just  sufficient  mechanical  familiarity  to 
enable  them  to  solve  numerical  equations 
and  get  through  the  processes  of  trans- 
position and  so  on,  ordinarily  met  with 
in  hocks  on  mensuration,  &c. — the  rest 
behiff  all  ''  legerdemain  juggling,"  &o., 
to  which  they  nave  a  nsturu  antipathy, 
and  from  which  they  gladly  take  refuge 
in  some  less  mpsterious  study — such  as 
geometrp.  Ana  yet  if  such  men  once 
got  a  gumpse  of  the  rational  nature  of 
the  subject,  there  would  be  none  mora 
willing  to  study  itcarefttlly,  and  none  to 
whom  its  beauty  and  power  would  afford 
greater  delight. 

Moreoper,  there  are  many  who  hape 
what  is  called  **  a  turn  for  metaphysical 
wtn^M* — that  is,  in  fsct,  who  possess 
BBOfe  than  the  aperage  capacity  for  gene- 
ral reasoning,  who  are  better  fitted  than 
epeo  the  minority  of  mere  mathemati- 
cians,  to  enter  into  the  intricacies  of  this 
subject,  and  even  to  extend  its  mathema- 
tical applications.  Probably  few  of  those 
who  are  interested  in  metaphysics  (I 
use  this  word  for  want  of  a  better)  have 


any  notion  of  the  field  open  to  them  on 
acquiring  a  competent  knowledge  of 
mathematics.  I  ao  not  here  rem  to 
those  whose  tendency  is  to  German  mys- 
ticism—the '*  profundity  "  of  which  is  a 
mere  sham — ^the  profundity  of  an  obscure 
phraseology  in  which  they  only  enpelop 
themselpes  who  are  unable  to  thinl 
clearly  and  consecutipely.  Mathematics 
—so  far  from  being  congenial  to  them — 
cannot  be  pursued  for  any  time  and  with 
any  success  without  putting  to  flight  all 
such  misty  and  dreamy  tendencies — or 
at  any  rate,  not  without  coupincing  their 
owner  of  what  they  really  are  good  for. 
**  Omne  ignotum  pro  mtrifico:"  if  the 
Germans  of  our  own  day,  or  their  mas- 
ters, the  PlatonistB  of  old,  had  possessed 
the  power  of  clear  and  sound  thinking 
and  the  willingness  to  take  credit  for 
nothing  but  what  they  did  understand — 
in  short,  if  they  neither  humbuffged 
themselpes  nor  others,  we  should  nape 
been  spared  the  nonsense  and  pedan- 
tic assumptions  of  superiority  with 
which  we  nape  been  deluged — "  usque 
ad  nauseamV  Well  might  Dagald  Ste- 
wart say,  **  I  can,  without  much  panity, 
say,  that  with  less  expense  of  thought, 
I  could  hape  ripalled  the  obscurity  of 
Kant ;  and  that  the  inpention  of  a  new 
technical  language,  such  as  that  which 
he  has  introduced,  would  hape  been  an 
easier  task  than  the  commnnicatioii  of 
clear  and  precise  notions,  (if  I  hape  been 
BO  fortunate  as  to  succeed  in  this  cemmu- 
nication)  without  departing^  from  the  es- 
tablished modes  of  expression.*' 

I  fear  that  a  similar  charlatanry  is  be- 
coming, or  rather  has  already  become, 
too  common  in  mathematical  writers — 
especially  in  the  application  of  mathema- 
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tka  to  pbysiM.  And  I  think  It  ought  to 
be  taken  is  a  general  rule^  that  no  credit 
flhould  be  given  to  any  writer  for  nnder- 
standing  his  subject,  unless  he  is  able  to 
convey  his  meaning  clearly  to  at  least  a 
certain  proportion  cf  those  wbo  have 
careAiUy  read  and  studied  bia  works. 
The  younger  students  especially  require 
to  be  reminded  that  the  real  mark  of 
prqfimdiiy  Is  the  making  clear  what 
WW  foruMmy  obtenre^^-and  that  Bimpli« 
dty  and  perspicuity  are  the  mo  tnoble 
attributes  of  scientific  investigation. 
There  are  two  sources  of  obscurity,  how- 
evirr,  in  sefentifle  writing*  which  must  be 
^stlngoished  before  applying  such  a  rule 
as  that  just  mentioned.  One  arises  from 
the  omission  of  several  steps  in  a  chain 
of  Teasoaing^-4he  other  from  the  vague 
and  indefinite  nature  of  the  writer's 
phraseok»gy  and  terms.  The  one,  is  such 
as  occurs  in  many  parts  of  Newton's 
^'Prineipia  ;*'  the  two  ideas,  or  things  to 
bo  oonneeted,  are  clearly  enough  seen, 
and  thoughi  for  the  sake  of  conciseness, 
or  some  other  cause,  the  intermediate 
links  sn  wanting,  it  is  a  useful  and  even 
beneficial  task  to  attempt  supplying 
them.  The  other  source  of  oraourityi 
however,  is  not  at  all  of  this  kind,  but  is 
owing  to  the  writer  being  utterly  defi- 
eient  of.  clear  ideas  himself—or  else  to  a 
1  affectation  of  profundity^ 
shall  now  endeavour  tn  give  some  ac- 
count of  what  is  meant  bv  "  symbolical 
a%ebra»*'  and  to  put  together  a  few  hints 
which  may  serve  to  convev  to  some  of 
your  readers,  at  least,  intelligible  views 
of  its  nature  and  the  legitimacy  of  the 
coneltuions  arrived  at  by  means  of  it. 
Those  who  are  at  all  acquainted  with 
works  on  what  is  termed  "  the  philoso* 
phy  of  the  mind,"  will  find  themselves 
very  greately  assisted  by  referring  to  the 
cowrideradoi 


of 


iratlons  brought  forward  in  many 
n  on  the  sulyect  of  "  general 
}"  and  particuU^lv  to  section  2,  of 
the  fourth  cmipter  of  the  first  part  of 
Dogald  Stewart's  work.  It  was  not  till 
a  day  or  two  ago  that,  on  referrmg  to 
this  ehaptori  I  was  aware  of  the  clear 
notions  entertslned  so  long  ago  on  the 
real  nature  of  alg^raieal  proeesses«-by 
one  not  himself  a  professed  mathemati- 
dan.  In  thus  alluding  to  thb  part  of 
his  Work,  from  which  I  shall  have  odca- 
aion  to  osake  some  extracts,  it  may  be  as 
well  to  remark  that  I  do  not  coincide 
with  his  views  as  to  the  abiohtt^  netfeMtV^ 


of  words  or  signs  in  general  reasoning^- 
a  view  which  has  been  cleariy  examined 
and  confuted  by  Dr,  Thomas  Brown  in 
his  lectures. 

To  every  one,  however,  whether  accitt- 
tomed  to  works  on  such  subjects  or  not, 
I  would  recommend  the  reading  of  drfi 
section.  Nothing  but  ordinary  aentenear 
is  required  to  comprehend  it,  and  I  think 
it  peraaps  likely  tnat  many  persons  will 
more  easily  get  at  the  fondamenu!  eon- 
ception  on  which  the  understanding  of 
symbolical  algebra  rests  by  this  means, 
than  by  having  their  attention  fixed  solely 
on  alsebraical  formnls  and  symbob. 

It  b  extremely  difficult  to  know  how 
best  to  introduce  the  explanation  of  a 
subject  like  the  present-^inasmneh  as  it 
is  not  a  proposition  we  have  to  prove,  m 
mudi  as  an  idea  or  fiindameniai  wnem^ 
tion  we  wish  to  oonvcy.  The  most  vara- 
able  of  all  possible  inventions  would  be 
a  mental  Daguerreotype,  by  wUob 
thoughts  could  be  transferred  from  one 
mind  to  another,  with  all  their  vwrying 
shades  of  intensity,  and  minuteness,  aan 
accuracy  of  outline.  For  want  of  a  better,  I 
shall  begin  with  the  following  illostracioa } 

Conceive  the  symbol  x  to  mean  lAe 
operation  of  putting  on  your  stocking  t 
and  y  to  mean  the  operation  of  pnah^ 
on  your  boot.  Also  let  the  order  In 
which  these  two  symbols  are  written  de- 
note tho  order  in  which  then  two  opera* 
tumeareto  beperfimaud^  so  thac 

yx  denotes  the  operation  of  first  pot- 
ting on  the  stocking  and  thon  the  boot. 

xjt  denotes  that  the  boot  is  to  be  pot 
on  urst,  and  the  stocking  afterwards. 

Now,  conceiving  further  that  themn- 
bol-denotes  "Identity  of  result,"  it  ie 
not  true  thatyjr—ay,  forasmoeh  at  the 
first  side  of  the  equation  denotes  that  llie 
stocking  is  inside  and  the  boot  outside, 
whereas  the  seoond  denotes  a  violation  of 
this  usual  order  of  thingSi  the  stoeking 
being  outaide  the  boot.  But,  (still  sop* 
posing  X  to  denote  the  same  operation  M 
before)  change  the  signification  of  the 
Bvmbol  y,  and  suppose  now  that  it  aeans 
tno  operation  of  putting  on  one*i  hot  i 
and  thon  the  above  equation  is  tmOi  vii^ 
yx^tmyf  inasmuch  as  whether  a  man 
first  puts  on  his  hat  and  then  his  eloA- 
ing,  or  first  the  stocking  and  then  dM 
hat,  the  result  is  the  same. 

It  is  to  be  understood  thai  the  eloekli^i 
boot,  and  hat,  are  here  supposed  In  b# 
applied  to  the  nsnal  parts. 
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The  stadent  witt  ht  onoe  ooooeive  tn 
infinite  Tftriety  of  different  operaitotu 
wbiefa  either  will  or  will  not,  when  de- 
noted by  jp  and  y,  tatisfy  the  abate 
^fumiwn.  Take  for  instance  tome  che* 
iiueal  experiment,  in  wbieh  the  order  of 
miamg  the  ingredients,  does  or  does  not 
sflbet  the  result. 

«iy  is  a  eertain  *'  oombination*'  of  two 
BTmbols:  ym  is  another  combination! 
and  the  equation  yx*»9y  expresses  a  eer-» 
tain  Utw  of  combination.  Now  it  is 
plain,  that  we  may  either  begin  by  de^^ 
Jbuny  what  the  eymbols  x  and  y  are  in* 
tend«i  to  represent,  and  then  deduce  this 
(and  other)  laws  of  combination :  or,  we 
xnsy  go  to  woriL  the  ioTe rse  way,  and 
JUulout  what  meaniny  it  is  possible  to 
ffite  to  #  and  y,  so  that  this  equation,  or 
mm  of  combination  mav  express  a  icnown 
tmth.  In  other  words*  m  this  latter 
metbod,  we  seareh  for  all  kinds  of  opersc 
tioosi  lAe  order  in  performing  whkh 
makes  no  difference  in  the  reeuU ;  for  of 
aU  snob,  it  is  tme  that  yx^xv^  the  two 
letters  denetfaig  the  two  operations.  This 
latter  method  is  one  of  interpretation. 

We  have  thus  introdnoed  the  no* 
tkms  of  yenerai  symbols,  (namely  y  and 
jr),  of  **  lawe  of  combination**  of  soeh 
symbole—and  of  two  eorte  of  algebra^ 
in  one  of  which  the  symbols  have  a 
meaning  to  begin  with,  and  /¥om  that 
meamng  their  laws  of  combination  are 
dednced;  and  the  other  the  symbohi 
{x  and  y)  have  no  meantn^  at  all  to 
begin  with,  but,  instead,  a  law  (or 
laws)  of  combination  are  aseumed  (per- 
fectfy  at  random  if  we  please),  and  then 
commences  the  task  of  interpretation. 

It  is  of  primary  importance  that  the 
student  should  have  clear  notions  of 
what  are  meant  by  "  Laws  of  CJombina- 
tion.*'  And  yet  he  has  the  notion  itself 
clearly  enough,  and  has  been  using  the 
**  roles"  or  uws  of  combination  through- 
ont  the  whole  of  bis  algebraical  course* 
Open  any  book  eontaming  algebraical 
examples  or  processes  t  then  he  knows 
that  merever  he  sees  the  three  symbols, 
a+ ^,  be  is  at  liberty  to  vmie  b  +  a  with- 
eni  in  any  way  altering  the  result.  This 
is  therefore  one  role  or  faiw  of  comblna- 
tlon,  vis.|  thai  a<f  5-64-0.  Again, 
wherever  be  sees  ab  he  can  write  oa  in- 
stesd,  or  wherever  he  sees  m(a^b)  he 
eaa  write  sm-4-m6;  or,  wherever  he 
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he  can  write, 


1.AU  these 
a 


are  laws  of  combination.  And  common 
algebra,  as  practised  by  every  sehoolt}oy, 
is  simply  working  according  to  these 
rules,  in  other  words,  combining  sym- 
bols according  to  these  and  other  similar 
laws.  After  be  has  got  a  little  way  into 
this  habit,  be  never  thinks  at  all  what 
the  symbols  (a,  6,  and  so  on)  mean.  He 
knows,  as  a  matter  of  experience,  that 
this  Question-— namely,  as  to  their  meao* 
ing,  has  nothing  whatever  to  do  with  \ai^ 
work:  the  result  he  is  aimins'  at  not 
being  at  all  ailected'  by  it.  (Suppose^ 
for  example,  that  he  is  trying  to  show 
that  e^^!^'^{a'¥b)  (a-b),  or  that 
(a'l-6)>-»a*+aa6«f  6').  It  is  tme,  that 
whenever  be  does  think  at  all  about  the 
meaning  of  these  symbols,  a,  b^x^y^kc^ 
he  considers  them  to  be  some  number^ 
or  other ;  or  at  last,  he  gets  to  look  upon 
them  as  simply  standing  for  any  num« 
hers  indeflnitely.  Having  got  a  dear 
idea  of  what  is  meant  by  '■  laws  of  com » 
bination  of  symbols,*'  it  is  seen  that  these 
"  Uws"  may  be  either  necessary  or  ar* 
bitrary,  according  as  the  svmbols  are 
supposed  to  be  with  or  without  given 
significations.  These  "laws," or  •^rulos* 
are  necessary  when  the  symbols  are  ex« 
pressly  used  to  denote  some  known  ope- 
ration, or  magnitude— in  short,  when 
they  themselves  are  not  arbitrary.  Thus, 
in  the  illustration  at  the  beginning  of 
this  article,  xy—yx  Is  a  necessary  law 
of  combination,  when  certain  operations 
are  designated  by  x  and  y,  and  not  a  law 
of  combination  at  all,  when  certain  other 
operations  are  supposed  to  be  designated* 
It  is  necessarily  true  for  some  meaninge 
of  X  and  y,  necessarily  false  for  others. 
That  is,  ••  necessarily"  firom  the  very 
nature  of  the  operations  themselves.  In 
some  cases  or  classes  of  operations  which 
we  might  fix  upon,  the  above  equatioOi 
or  law,  has  no  meaning  itself— or  it 
may  be  impossible.  For  instance,  if  we 
suppose  the  symbol  « to  denote  the  open 
ration  of  tying  a  knot  in  a  strinsf  and 
the  symbol  y  to  denote  the  operation  of 
untying  the  knot— then  y«  represents 
a  possible  series  of  operaUons,  namely^ 
that  of  first  tying  and  then  nntying: 
whereas  the  arrangement  xy  represents 
the  impossible  series  of  first  un^ng  a 
knot  (which  does  not  exist)  ana  then 

If  we  thus  begin  by  dining  the  sym^ 
bole,  the  htws  of  combination /oJ^HP  Snd 
are  necessary  laws. 
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B«t  ff  wc  begin  by  leaving  the  sym- 
bols undefined  and  perfectly  arbitrary, 
we  are  at  liberty  to  impose  ike  laws  of 
cofdbinaiion  ourselves:  thus,  in  some 
90fi  dining  the  symbols,  inasmuch  as 
we  thereby  subiect  them  to  certain  con- 
ditloDSk  In  this  case,  having  started 
with  arbitrary  laws  of  combination,  we 
most  seek  amonffst  all  possible  significa- 
tions of  the  symools,  tnose  which, /rom 
ihmif  nature  are  subject  to  these  laws. 
or  ooitse,  the  number  and  nature  of  the 
laws  we  thus  impose  being  absolutely 
without  limit,  as  well  as  the  opera- 
tions, which  satisfy  the  conditions,  we 
are  guided  in  the  choice  of  both — 
▼is. :  of  the  laws  to  be  imposed  as  laws 
of  combination,  and  of  toe  interpreta- 
tions which  are  admissible — by  a  refer- 
ence to  their  utility.  For  it  would  be 
absurd  to  create  an  algebra,  for  the 
symbols  of  which  we  could  find  no  sig- 
nifications which  will  render  the  results 
useful  in  some  department  of  science  or 
other.  In  point  of  fact,  we  have  but 
three  or  four  such  algebras — and  the 
laws  of  combination  in  each  have  been 
originaMy  suggested  by  (and  arc  most  of 
them  Indeed  the  same  as)  the  laws  of 
combination  of  arithmetical  symbols — 
t.  e.,  numbers.  We  are  thus  led  to  the 
history  of  the  subject ;  but  before  enter- 
ing upon  it  and  showing  how  the  systems 
of  symbolical  logic  of  the  present  day" 
have  grown  out  of  the  child's  ari^metie, 
It  will  be  advisable  to  inquire  into  the 
notions  usually  entertained  by  students 
on  the  nature  of  algebraic  processes  and 
theorems. 

There  are  very  few  who  would  not  be 
sadly  at  a  loss  if  asked  to  define  "  alge- 
bra*'-^md  explain  what  it  is,  what  they 
have  learnt  oy  it,  and  how  they  have 
learnt  A  tolerably  decent  account  might 
perhaps  be  given  of  simple  equations, 
arithmetical  and  geometrical  progres- 
sion, and  a  few  more  portions.  Let  us 
take  the  binomial  theorem  however,  and 
we  ask  the  following  questions : — 

(1).  lYhat  are  the  axioms  and  postu- 
lates on  which  it  is  founded  P 

(2),  What  are  the  steps  in  the  process 
of  deduction  or  <*  proof"  which  you  re- 
present to  yourself,  on  running  over  it 
in  your  mind  f 

(8).  Which  of  these  steps  do  you  con- 
sider essential^  and  which  not  ? 

These  questions  are  not  perhaps  the 
best  adapted  to  elicit  the  real  views  of 


the  student ;  but  they  may  serve  partiall  j 
to  do  so.  Those  who  have  thought  moat 
attentively  about  it,  will  probably  not  be 
able  to  give  any  much  more  lueid  ac- 
count of  the  matter  than  this.  That  a 
and  b  (or  whatever  be  the  letters  used) 
are  considered  to  be  manbersy  but  not 
any  partiaUar  numbers ;  and  that  the 
final  result  is  obtained  by  several  repe- 
titions of  the  '*  ordinary  process  of  mul- 
tiplication in  algebra'* — ^the  number  of 
times  the  process  is  repeated  (in  other 
words  the  numerical  value  of  the  index), 
being  perceived  to  make  no  differenoe  in 
the  form  of  the  result.  So  far  the  theo- 
rem being  considered  merelv  for  the 
case  of  a  positive  and  integral  value  of 
the  index.  That  as  to  uie  case  of  a 
negative  or  fractional  index,  **  by  going 
through  the  usual  algebraic  prooesaea 
of  division,"  we  get  to  that  too,  some- 
how (some  would  not  hesitate  to  sav, 
"by  the  usual yitf^/tn^').  Some  might 
have  *'read*'  £uler'8  proof,  and  have 
conceived,  in  consequence,  the  poasi- 
bility  of  receiving  some  new  idna  on 
the  matter,  *<  which  were  not  dreamt  of 
in  their  philosophy,"  or  in  the  old  school 
of  "Algebras.  He  has,  nevertheless, 
sundry  notions,  which  have  not  been  men- 
tioned, which  contain  the  germ  of  more 
correct  and  connected  views.  For  ex- 
ample, he  is  aware,  that  in  the  case  of  a 
fractional  index,  the  interpretatiou  of  the 
symbols  is  now  no  longer  the  same  as  it 
was  when  the  index  was  a  positive  whole 
number.      He  does  not  look  upon  the 

symbol  a^x^  for  instance,  as  admitting 
of  a  similar  interpretation  to  that  which 
a'/i*  admits.    They  are  so  far  umilar, 

that  X*  when  expressed  as  a  nuwiber,  ts 
to  be  multiplied  (in  the  usual  arithme- 
tical sense)  by  the  other  factor  a  , when 
that  has  also  been  expressed  as  a  nuoi- 
her;  just  in  the  same  war  that  «* 
(when  expressed  numerically)  b  to  be 
multipled  by  aK     But  the  operutiom/s 

necessary  in  order  so  to  express  sr  and 

and  a'*  numerically,  are  dijfferent  in  theur 
arithmetical  nature  from  those  <^»eratioDB 
which  are  gone  through  to  expren  s^ 
and  a'  numerically.  In  short,  the  sjfstem 
of  interpretation  is  altered,  even  tnouyh 
every  ^fmhol  be  still  considered  as  a 
number. 
Returning,  howeyer,  to  the  oonaide- 
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nuion  of  the  sttccessive  steps  by  which 
the  theorem  ia  ohtaiQed,  and  of  the  fun* 
dimental  conceptions  on  which  it  is  buih, 
ire  ask,  Where  does  the  idea  of  number 
eome  in  P  And  what  reason  is  there  for 
•  and  6  (or  whaterer  letters  are  used)  to 
be  numbers?  How  do  you  malce  out 
that  their  numerical  nature  is  an  eesen^ 
Hoi  candilian  to  the  truth  of  the  theo- 
rem ?  On  attentive  reflection,  it  cannot 
but  be  seen  that  this  idea  of  numerical 
vahie  does  not  enter  at  all  into  the  process 
itself.  As  before  remarked,  the  whole 
aeries  of  operations  is  carried  on  entirely 
independent  of  even  the  slightest  refer- 
ence to  amy  speciflcattan  tohaiever  of 
the  symbols  a  and  b.  All  that  is  attended 
tOy  is  simply  certain  laws  0/ eombination 

o/thesesjfmhol9tBuchtaa^^a*''a^  "» 
and  so  on.  It  is  true  that  this  and  the 
<^er  laws  of  combination  used,  were 
originally  suggested  by  purely  arith* 
metical  notions,  and  that  up  to  the 
present  stage  of  the  student's  progress, 
IF  TUT  are  to  have  any  meaning  at  ail, 
this  arilhmetioal  notion  is  the  only  one 
whieh  will  oocnr  to  him. 

The  idea  of  the  index  being  a  number 
{and  a  positive  whole  number,  too,) 
enters  when  the  general  form  of  the 
tbeoren  is  seen  to  be  unaffected  by  the 
number  of  times  the  process  of  multi- 
plication is  repeated. 

But  with  regard  to  a  and  b,  it  will  be 
without  much  trouble  perceived  that  the 
idea  of  their  representing  numbers  really 
does  not  enter  into  the  process  itself 
by  which  the  theorem  is  obtained,  but 
solely  into  the  mterprelalion  of  the  two 
sides  of  the  equation  finally  obtained — ^in 
other  words,  the  interpretation  of  the 
theorem  itself . 

A.U. 
(lb  be  continued,) 


INaUIKT   MSPaOTINO    MUAPHT   AND 
BDTTSRWORTH. 

Sir,— -Can  any  of  your  correspondents 
supply  information  respecting  ttie  latter 
dKfB  of  Bobert  Murphy  and  John  But- 
terworthy  of  Oldham  ?  Murphy  was  one 
of  the  most  disthiguished  analysts  of  the 
present  century,  and  Butterworth  was  a 
geometrician  of  very  superior  talents.  I 
fear  that  some  painful  particulars  could 
be  related  in  reference  to  the  closing 
career  of  both  these  benefactors  to 
science.   Murphy's  death  was,  I  believe, 


attended  with  melancholy  circumstances ; 
and  poor  Butterworih's,  I  euspeat,  with 
events  still  more  melancholy  and  distress- 
ing. It  is  not  right  that  men  who  have 
toued  their  day  in  the  service  of  science, 
and  have  left  the  indelible  impress  of 
their  genius  behind  them,  should  thus 
be  suffered  to  drop  into  their  miserable 

f  raves,  and  pass  away    without   some 
rief  record  of  their  struggles :  that  is, 
of  their  reward. 

1  learn  that  some  time  before  his  d^ath, 
Butterworlh  was  an  inmate  of  the  Men- 
dicity Society's  establishment  in  Bublin ; 
but  whether  or  not  he  died  there  I  am 
unable  to  ascertain.  How  he  lived  there 
may  be  gathered  from  the  following  quo- 
tation from  a  recent  writer  : 

'*  To  eke  out  the  daily  diet  of  the 
poor  creatures,  carts  were  sent  round  to 
the  houses  of  the  upper  and  middle 
classes  to  collect  sucn  fragments  of 
broken  victuals  as  in  other  countries  find 
their  way  to  the  dogs  or  the  dust-hcUe ; 
and  one  can  hardly  reflect  with  unmoved 
stomach  upon  the  heterogeneousness  of 
substances — the  sweepings  of  the  kitchens 
of  an  Irish  citv — so  gathered  together. 
Fish,  flesh,  and  fowl — raw  and  cooked, 
fresh  and  tainted — ^bones,  puddings,  po- 
tatoes, crusts,  pastrv,  flaps,  scraps,  con- 
fectionary, and  kitcnen- stuff,  all  jumbled 
together  in  a  car^  and  dragged  about 
through  a  sweltering  summer- day,  till 
the  festering  mass  was  shot  down  at 
evening  before  the  squalid  and  famishing 
crowd  in  the  yard  of  the  institution.*' 

What  was  it  that  seduced  John  But- 
terworth from  his  native  country  f  Was 
he  inveigled  bv  a  set  of  joint- stock  spe- 
culators in  British  talent,  and  then  de- 
frauded of  his  pay,  and  left  to  starve  F 
Such  things  have  been,  and  are.  We 
hear  much  of  late,  as  well  as  we  did 
formerly,  of  the  neglect  of  men  of 
science ;  but  I  fear  there  is  often  more 
than  neglect  to  complain  of.  The  victim 
himself  is  generally  the  last  man  from 
whom  we  can  learn  his  case ;  he  too  fre- 
quently submits,  in  silence  and  in  sor- 
row, to  wrongs  which  '*  the  hewer  of 
wood  and  drawer  of  water,"  who  has  no 
name  to  be  exposed  in  the  conflict, 
would  successfully  contend  against ;  and 
those,  out  of  his  own  family,  who  observe 
his  sinking  health  and  grave-bound  course, 
attribute  all  to  his  studies;  and  urge 
upon  him  relaxation,  change  of  air,  and 
a  generous  diet ! 

o3 
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FIRING    SHELLS    BV    ELECTRICITY. 


A  dislinjafuiBhed  person  has  written  an 
Interesting  work  on  "  The  Pleasures  and 
Advantages  of  Science."  A  supple- 
mentary chapter  is  much  wanted  :  **  On 
(he  Rewards  of  Science  ;'  but  this  must 
)>c  written  bv  another  hand.  John  Kep- 
ler has  supplied  a  leaf. 

I  am,  Sir,  yours,  &e„ 

A  OOHTRIBUTOR. 
Sapt.  6,  184ft. 

p.  8.— I  find  the  following  notice  of 
Mr.  Butterworth  at  p.  72  of  the  Lady's 
md  Gentleman's  Diary,  for  1847  : 

"  Mr.  Butterworth  died  on  the  8rd  of 
December,  1845,  aged  71  years.  He 
WHS  an  able  mathematical  contributor  to 
the  DisHes  and  other  mathematical  peri- 
odio&lt  for  many  years.  His  talents  were 
most  conspicuous  and  remarkable  in  the 
•olutton  or  geometrical  problems,  which 
he  usually  treated  in  an  elegant  manner. 
His  fViends  and  more  immediate  ad- 
mirers have  caused  a  neat  marble  tablet 
to  he  erected  to  his  memory  In  St.  Faurs 
Church,  Roy  ton,  in  the  yard  attached  to 
which  his  remains  were  deposited." 

I  believe  it  was  Sir  Robert  Peel  who, 
tome  years  ago,  suggested  that  '•  marble 
tablets"  should  be  erected  to  men  of  in- 
tvlleettial  eminence  in  another  ''St, 
Paul's,"  or  in  Westminster  Abbey.  A 
happy  ideal  they  ask  for  subsistence, 
Mid  they  are  oilered  a  tomb  —  for 
"bread,'*  and  they  receire  "a  stone!'* 


naiNO  SBtLI.8  BT  SLBCmiCITY. 

New  Yoifc,  Auguit  11, 1849. 

Sir, — ^Your  valuable  Journal  for  Nov, 
21,  1846,  conUined  a  paper  for  explod- 
ing shells  by  electricity.  This  has  been 
2 published  In  this  country  with  some 
dttional  remarks,  which  are,  in  many 
respects,  as  Important  as  the  original 
communication ;  and,  on  perusal,  I  feel 
confident  you  will  ftnd  them  worthy  of 
an  insertion.  A  great  number  of  expe- 
riments hare  removed  all  doubts  of  the 
praetteability  of  this  method,  and  to  make 
it  generally  introduced,  it  only  requires 
to  be  brought  to  the  knowledge  of  prac* 
Ileal  men,  who  cannot  fail  at  once  to  see 
Its  great  advantages. 

Tours  truly, 

StTBSCBTBBIt. 

pUTe  feel  much  obliged  to  our  corre- 
spondent for  the  additional  information 
with  which  he  has  supplied  us  on  this 
Interesting  subject,  and  which  we  here 


subjoin.  The  inventor  is  Lieut  Henry 
Moor  of  the  United  States  Nsvy.— En. 
M.M.] 

The  loaded  ibell  is  prepared  with  the  ead 
of  a  coU  of  wire  attMsked  to  it,  which,  <m 
hfling  diacbargfld  from  the  mortar,  it  carrioB 
out  with  It  like  the  itring  of  a  kite.    Th« 
loi^  of  the  coil  is  ooASiii^r^bly  gre^tffr 
than  the  disUnoe  to  which  th9  she U  is  0  b« 
thrown,  and  being  laid  pq  aa  to  m^  *^It 
the  Inner  end  of  the  wire  ia  not  diitarbed 
by  the  motion  of  the  shell,  but  is  free  to  b« 
taken  to  a  galvanic  battery  at  any  moment 
daring  its  flight.    It  is  a  species  of  the 
magnetic  telegraph  applied  to  the    flyinji 
shell,  which  it  overtakes  and  explodes  with 
the  rapidity  of  thonght    This  method  eaa 
only  be  used  to  advantage  when  the  thrfl  ia 
prejeeted  with  a  moderate  vetocily,  so  aa  to 
he  dUtinctly  vUlble  dariog  ita  flight.    Thi^ 
can  be  done  to  a  distance  of  about  2000  feet  ; 
aa  a  Urge  shell  projected  with  no  greater 
velocity  ttian  sufficient  to  carry  ft  to  that 
distance,  can  be  distinctly  traced  by  the  eye 
ft-om  the  moment  of  its  learing  the  mortar 
to  the  end  of  its  flight.    The  perwm  la 
charge  of  the  explesion  keeps  his  eye  fizad 
on  the  shell,  and  as  it  passes  Marsst  to  th^ 
desired  point  of  attaok  afflMts  the  •xplorioB 
by  a  single  motion  of  the  hand,  widM>iit 
eoce  diverting  bis  eye  frosa  the  shelL    Af 
riielUare  at  present  nsed.tha;  oanaol  ho 
made  to  explode  at  the  moment  ^  oommg 
into  contact  with  an  objectf  fgui  in  thf  ope& 
field  are  of  no  more  service  against  a  body 
of  men  than  a  ahot  of  the  same  diameter  ; 
as  the  exploaion  cannot  be  depended  on  at 
the  desired  moment.    Bat  by  effecting  the 
explosion  at  the  precise  Instant  of  coming  ha 
contact  with  a  body  of  troops,  the  effect  la 
increased  a  hundredfold.    A  constant  suc- 
cession of  sneh  esplosions  weald  destroy 
any  body  of  men.    The  effeeU  of  the  sheU 
woald  not  be  oonfiimd  te  tha  immadiato 
vicinity,  but  would  ezUnd  to  a  gasat  dMaaaa 
hi  all  directions,  accorduig  to  the  magni^ 
tnde  of  the  ah^  and  the  powder  it  con- 
Uined. 

The  light  10-inch  mortar  weighs  1800  lbs., 
and  carries  a  shell  of  100  lbs,  weight,  eon- 
Ulning  4  lbs.  of  powder.  Hits  great  wdght 
ol  the  shdl  is  mtendedtogiveitaaiidftBiit 
dsnaity  aad  stroagth  to  piKvaol  it  to  a  graal 
diatanoe,  and  to  penetrate  hard  sabsUnoae^ 
Bat  for  nsa  in  the  open  Md  a  lO^inch  oj« 
Undrical  shell  of  the  same  length,  made  of 
half-inch  wronght-iron,  weighs  55  lbs.,  and 
carries  20  lbs.  ot  powder,  and  has  safficient 
density  and  strength  to  project  from  one  to 
2000  feet.  By  increasing  the  length  of  th* 
shell,  the  quantity  of  powder  conid  he  pro- 
portionally increased,    A  fortification  amed 
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with  ibells  of  this  description  would  have 
ftn  hiexhaiutlble  snpply  of  mining  above 
ground,  or,  in  other  words,  of  throwing 
flaagasines  Into  the  midst  of  an  enemy  and 
eroding  them  there  at  the  most  decisive 
pomt.  And  as  this  cpnld  be  done  from  a 
dtstanoe  of  2000  feet  up  to  the  very  waHs, 
MO  fbree  eowld  approach  near  enough  to 
carry  the  works  by  the  usual  method.  There 
«re  many  other  applications  of  this  method, 
particularly  to  destroying  ships,  from  the 

C  extent  of  inflammable  surftiee  which 
expose  in  the  sails,  spars,  and  decks ; 
but  thesfrwin  be  reserved  for  a  future  com- 
munication. 

The  distinguished  feature  of  this  method 
la  the  power  that  Is  retained  over  the  shell 
of  exploding  it,  as  it  is  observed  to  pass 
mareat  to  the  point  of  attack,  and  at  that 
instant  expanding  it  into  a  thousand  times 
its  original  volume,  so  as  to  envelope  and 
destroy  everything  that  is  perishable  within 
20  or  30  feet  of  its  range.  This  enormous 
volume  will  be  as  effectual  against  any  force, 
wilbont  entrenchments,  as  a  solid  shot  of 
Um  same  diameter  which  would  weigh  sove- 
nl  hundred  tons.  For  distant  firing,  no 
oiungo  Is  to  be  made  in  the  present  method  ; 
^  aasM  shot  and  shells  to  be  used  as  here- 
tofore, until  the  firing  approaches  to  within 
•bout  ftOO  yards,  when  the  oylindrical  shells 
are  to  bu  u^ed  with  the  new  method  of  ox- 
ploaion. 

A  6-inch  cylindrical  shell,  one  loot  in 
Unph  and  a  quarter  of  an  ladh  thick,  to  fit 
H  32- pounder,  weighs  20  lbs.  and  carries 
12  lbs.  of  powder.  This  loaded  shell  weighs 
S2  lbs.,  and  has  one- third  the  weight  or  den- 
sity of  solid  iron,  and  requires  but  a  mode- 

•  nte  velocity  to  project  it  to  a  distaooe  of 
half  a  mile.  For  shorter  distances  the  length 
of  the  shell  may  be  increased  to  two  or  three 
foet,  so  as  to  contain  from  20  lbs.  to  30  lbs. 
of  powder,  and  it  can  be  thrown  with  sufii. 
dent  accuracy  to  produce  the  most  destruc- 
tivo  effects.  In  the  same  manner  the  8-inch 
shell,  with  a  length  of  from  two  to  three  feet, 

"  win  contain  from  40  lbs.  to  50  lbs.  of  pow- 
dkr>  and  the  10-iuch  from  60  lbs.  to  80  lbs. 
Thepe  fbelU  are  to  be  projected  from  the 
funii  9k  preient  in  use,  after  the  necesdty 

,  for  distant  firing  has  ceased ;  and  they  will 
•lord  a  means  of  attack  and  defence  at 
qloae  quarters  whioh  it  will  be  Impossible  for 
any  foroe  to  withstand.  In  general,  no 
change  in  the  armaments  will  be  required 
for  fie  uaa  of  these  shells;  they  can  be 
fired  from  any  kind  of  guns  at  close  quarters. 
There  is  a  very  light  species  of  brass 
ordnanoe  (cohom  mortars)  which  might  be 
used  with  advantage  with  these  shells.  A 
J  0- inch  mortar  of  this  description  weighs 

'  but  700  lbs.,  and  has  sufficient  strengtl)^  to 


project  a  cylindrical  shell  containing  30  lbs. 
of  powder.  As  the  weight  is  only  about  the 
same  as  a  light  field-piece,  it  could  be  easily 
transported,  and  at  close  quarters  it  would 
be  more  effectual  than  a  whole  park  of  small 
artillery. 


PlMRIPTIOIf  QV  AN  Sli^VOTm^rlCOTfYIS  «V- 
OtNS  OONSTAOCTKO  OK  HBM  %\iWV09»D 
FAINOIPLH  or  UPW^hAM^  AQTIOHw     9^ 

[BeiBff  tbe  sabatanee  of  a  Fapot  read  balirt  the 

Medico-Chirurgical  Socl«ty  of  Alierd^eiv  «lh  of 
July,  1848.] 

Having  several  years  a|;o  had  an  oppor- 
tunity of  seeing  a  number  of  electro-motivo 
machines  of  various  constructions.  I  was 
much  struck  by  obaerving  the  extreme 
weakness  of  the  power  rendered  available  for 
practical  purposes  by  the  different  meclumi* 
oal  arrangements  employed,  eompared  with 
the  tremendous  force  actually  exerted,  un- 
der certain  circumstanoes,  by  the  moving 
power  made  use  of.  An  eieotro-maj(net, 
which  would,  within  its  proper  sphere  of 
power,  ivttract  to  itself,  and  retain  suspended 
a  weight  of  many  tons,  could  not  be  made 
by  any  of  the  arrangements  I  »aw  employed, 
to  perform  the  twentieth  part  of  the  labonr 
of  one  horse. 

I  shall  not  occupy  your  6me  by  describrng 
what  those  arrangements  were,  as  most  of 
you  have  seen  them  as  well  as  myself,  but 
come  at  once  to  the  description  of  one  upon 
an  entirely  new  principle,  which  I  have 
carried  into  effect  with  the  happiest  result, 
and  of  which  the  idea  was  suggested  by  the 
mode  in  which  the  muscular  force  appear! 
to  be  exerted  in  that  microcosm  or  little 
world — our  own  body,  the  proper  study  of 
which  I  believe  to  be  capable  of  affording 
the  key  to  many  hitherto  unsolved  problems 
in  various  departments  of  science. 

It  has  for  some  time  been  a  current  belief 
in  physiology,  that  the  contraction  of  mus- 
cles is  produced  by  the  mutual  attraction  of 
minute  cells  or  globules,  arranged  in  parallel 
lines,  of  which  the  ultimate  fibrils  of  the 
muscular  tiuue  consist.  The  stimulus  that 
excites  this  attraction,  is  the  vital  electricity, 
or  the  nervous  or  bio-galvanic  current, 
transmitted  by  the  nerves,  and  brought  to 
bear  upon  the  muscular  globulea  by  means 
of  th«  nhlmato  nerrouf  fil«meiit8»  which 
ImUrlMa  among  1teB»  and  form  %  »«fev»rk 
of  aBastomoMt,  n  aa  to  Qttmpl«t«  tho  wpplo 
er  onrreni  of  nervMs  infinenco,  of  which 
the  fountaiB,  or,  at  all  events,  the  pilne- 
motor,  la  the  brain  or  spieel  manrov.  The 
aggregate  of  these  misiwte  moiementf  glrea 
ttie  extent  of  contractlen  of  the  entire  jnwt- 
ek}  the  combined  fone  el  the»  meleoeUr 
attowAifliii,  ita  lall  poor  a«  tfrankb. 
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The  foUowiog  extracts  and  figures,  from 
Dr.  Carpenter's  *'  Manual  of  Physiology," 
will  place  the  subject  more  clearly  before 
Hi:— 

At  p.  200,  he  says,  **  When  the  fibriUie 
are  separately  examined  under  a  high  mag- 
nifying power,  they  are  seen  to  present  a 
eyJindrieU  or  slightly  beaded  form,  and  to 
be  made  up  of  a  linear  aggregation  of  dis- 
tinct edls.  We  obserre  the  same  alternation 
of  light  and  darlc  spaces  as  when  the  fibrillie 
are  imited  into  fibres  or  into  small  bundles ; 
but  it  maybe  distinctly  seen,  that  each  light 
space  is  dirided  by  a  transTerse  line,  and 
that  there  is  a  pellucid  border  at  the  tides 
of  the  dark  spaces,  as  well  as  between  their 
contiguous  extremities. 

*'  This  pellucid  border  seems  to  be  the 
eeU-wall :  the  dark  space  enclosed  by  it 
(which  is  usually  bright  in  the  centre),  being 
the  cavity  of  the  cell,  which  is  usually  filled 
with  a  highly  refracting  substance.  When 
the  fibril  is  in  a  state  of  relaxation,  as  seen 
at  a,  the  diameter  of  the  cells  is  greatest  in 
the  longitudinal  direction ;  but  when  it  is 
contracted,  the  fibril  increases  in  diameter 
as  it  diminishes  in  length,  so  that  the  trans- 
yerae  diameter  of  each  cell  becomes  equal  to 
the  longitudinal  diameter,  as  seen  at  b,  or 
eren  exceeds  it. 
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**  The  diameter  of  the  ultimate  fibrillie 
wlUy  of  course,  be  sulject  to  Tariations  in 
acoordanoe  with  the  oontraetad  or  relaxed 
oottdition;  but  it  seems  to  be  otherwise 
tolerably  uniform  in  different  animals,  being, 
lor  the  most  part,  about  1 -10,000th  of  an 
lncli«  The  aferage  distance  of  the  striae, 
too,  is  nearly  ui^orm — about  l-10,000th 
of  an  Inch  in  different  animals,  though  con- 
siderable Tariationa  pitMent  themfehnt  in 


every  individual,  and  in  different  parts  of 
the  same  muscle." 

On  the  sabject  of  the  arrangement  of  the 
nerves  and  tendons  in  connection  with  mus- 
cles, the  same  author iU  says,  p.  203,  "  The 
muscles  of  animal  liu  are,  of  all  animal 
tissues  except  the  skin,  the  most  copiously 
supplied  with  nerves.  These,  like  the  blood- 
vessels, lie  on  the  outside  of  the  myolemma 
of  each  fibre,  and  their  influenoe  must,  con- 
sequently, be  exerted  through  it  The 
arrangement  of  these  nerves  is  shown  in  the 
annexed  figure.     Their  ultimate  fibres  or 
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tubes  cannot  be  said  to  terminate  anywhere 
in  the  muscular  substance ;  for,  after  Issuing 
from  the  trunks,  they  form  a  series  of  loops, 
wliich  either  return  to  the  same  trunk  or 
join  an  adjacent  one.  The  occasional  ap- 
pearance of  the  termination  of  a  nervous 
fibril,  is  caused  by  its  dipping  down  between 
the  muscular  fibres,  to  pass  between  another 
stratum. 

''Every  muscular  fibre,  of  the  striated 
kind  at  least,  is  attached  at  its  extremities 
to  fibrous  tissue,  through  the  medium  of 
which  it  exerts  its  contractile  power  on  the 
bone  or  other  substance  which  it  is  destined 
to  move.  Thus  the  whole  muscle  is  pene- 
trated by  minute  fasciculi  of  tendinous  fibres, 
and  these  collect  at  its  extremities  into  a 
tendon." 

Of  the  anatomical  arrangement  now  de- 
scribed, the  electro-motive  machine  I  htve 
constructed  is  as  close  an  imitation  as  pos- 
sible :  it  consists  of  a  number  of  electro- 
magnets opposed  endwise  to  one  another, 
arranged  in  parallel  lines,  and  connected 
together  by  fastenings  in  such  a  way  tliat« 
when  made  to  act  simultaneously,  tlieir 
united  force  can  be  brought  to  bear  upon 
one  point. 

The  annexed  figures  will  give  an  idea  of 
the  apparatus,  both  in  a  state  of  repose  and 
of  action,  or,  to  speak  analogically,  in  the 
opposite  states  of  relaxation  and  contrac- 
tion. 
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Fig.  1  represents  a  series  of  eight  rectan- 
gular prisms  of  soft  iron,  one  and  one-eighth 
of  an  inch  long,  by  a  qaarter  of  an  inch 
square,  placed  endwise,  at  the  distance  of 
one-twelfth  of  an  inch  from  one  another. 
Fig.  2  shows  the  same,  in  close  contact. 
Figs.  3  and  4  represent  the  prisms  in  the 
same  relative  position,  but  armed  with  a  con- 
tinuous covered  copper  wire,  and  connected 
together  in  such  a  manner  as  to  admit  of 
freis  motion  within  a  limited  extent.  Each 
prism  has  covered  wire,  about  one- twentieth 
of  an  inch  thick,  wrapped  round  it  closely 
and  regularly,  in  three  layers,  and,  be- 
fore being  carried  to  the  next  prism  or 
magnet,  the  wire  is  extended  out  for  about 
an  inch  and  a  half  at  right  angles  to  the 
prism,  and  bent  back  again  at  an  acute 
angle,  by  which  means  the  reaistanoe  it  of- 
fers to  the  motion  of  the  magnets  is  almoit 
entirely  overcome. 

The  prisms  or  magnets,  with  their  op- 
posite poles  opposed  to  each  other,  are  con- 
nected together  by  ligaments  of  catgut,  the 
length  of  which  can  be  so  graduated,  by 
twisting  them  hy  means  of  a  small  pin 
(which  can  be  fixed  by  having  its  end  in- 
serted among  the  wire),  that  any  distance 
that  may  be  necessary  can  be  assigned  as 
the  limit  of  motion  to  the  magnets.  It  is 
proper  to  mention  that  the  prisms  are  all 
bound  together  by  two  bands  of  vulcanized 
India  rubber,  in  close  contact  with  their 
opposite  sides,  and  sufficiently  on  the  stretch 
to  overcome  entirely  the  weight  with  which, 
when  hanging  perpendicularly,  one  part  of 
the  apparatus  would  bear  upon  the  other. 

The  advantage  of  the  arrangement  now 
described  is,  that  as  the  same  current  of 
galvanism  is  equally  efficient  in  rendering 
many  prisms  magnetic  as  one,  and  the  mo- 
tions produced  by  the  magnetic  influence 
are,  by  the  way  in  which  the  prisms  are  in 
the  apparatus  connected  together,  commu- 
nicated from  the  one  to  the  other,  and  all 
accumulated  or  brought  to  bear  at  the  end 
of  the  series,  the  amount  of  power  gained 
is  just  the  attractive  power  of  one  prism 
multiplied  by  the  number  in  the  series, 
deducting,  of  course,  the  resistance  to  be 
overcome  by  moving  the  additional  number 
of  magnets.* 

Supposmg  one  electro-magnet  to  be  ca- 
pable of  raising  three  pounds  one-twelfth  of 
an  inch,  by  combining  96  of  them  into  one 
chain  or  series,  in  tiie  way  shown  in  the 
model,  there  would  be  attained  a  power  of 

*  The  apparatus  above  described,  which  weighs 
five  and  a  half  ounces,  with  the  aid  of  a  moderate 
battery  lifts  a  pound  and  a  half  a  distance  of  nearly 
half  an  inch.  Its  action  is  almost  insUntaneous  ; 
and  the  shock  with  which  it  becomes  rigid  or  re- 
laxed, as  the  stimulus  is  applied  or  withdrawn, 
reminds  one  very  forcibly  of  the  spasmodic  action 
of  a  muscle. 


raising  three  pounds  a  distance  of  ff  of  an 
inch,  or  8  inches ;  but  allowing  the  additional 
magnets  and  their  appendages  to  weigh  one 
pound,  and  to  be  provided  with  no  counter- 
balancing arrangement,  then  it  is  evident 
that  the  actual  power  attained  would  be 
only  that  of  raising  two  pounds  a  height  of 
8  inches.  But,  by  combining  100  such 
columns,  each  containing  06  magnets,  there 
wQuld  be  atUined  a  power  of  raising  200 
pounds  8  inches,  or  100  pounds  16  inches, 
or  50  pounds  32  inches,  &c.,  according  to 
the  manner  in  which  the  combination  was 
made. 

Figures  5  and  6  show  how  the  chaina  of 
magnets  might  be  combined  into  a  com- 
pound machine:  one  end  of  them  bang 

Fig.  5. 


attached  to  the  fixed  beam  a,  near  which  tiie 
battery  (in  this  instance  a  Smee'a  of  six 
jars)  is  placed,  their  other  extremities  being 
fixed  to  the  moveable  beam  &,  from  which 
any  motion  required  could  be  easily  taken* 
In  fig.  5  ihe  magnets  are  in  a  relaxed  state, 
their   connection  with  the   bsttery  Mng 
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broken  ;  while  in  tig.  6  they  are  in  a  state  of 
contraction,  the  drcuit  of  wire  which  con- 
neeta  them  with  the  hatterj  heing  eomplete. 

Bj  oomblnlnf  a  nnnit>er  of  aaeh  frames 
topHher,  all  connected  by  the  aame  wiro, 
wtd  by  angmeating  tiie  atrength  of  the  bat» 
lary,  any  fUtgrae  of  power  might  be  obtain- 
id,  aM>  aa  in  thf  steam  eogiiui,  th«  appa- 
|!Mv«  mi|;bt  k^  easily  made  aalf-gpTerning 
ip  ita  aisU<M)i  by  having  a  small  cnp  of  naer» 
onry  with  which  one  of  the  wires  was  copr 
nected,  placed,  say  at  c,  tig.  5 :  the  other 
end  of  the  wirs  could  be  made  alternately 
lo  dip  into  it  and  emerge  from  it.  by  means 
of  a  pendnlum,  so  as  to  break  and  restore 
the  connection,  and  thus  keep  the  machine 
going  with  any  degree  of  frequency  that 
might  be  required. 

Variotts  evpedioBfts  might  be  employed  to 
uantraMia  or  oonnterbatenee  the  weight  of 
Hm  avparatva,  if  the  power  to  be  thvs 
nmad  were  thoqgfat  a  sniBcienfc  objeot. 
Thos*  the  magneli,  supposing  them  to  hang 
parpendipnUriy,  might  be  articulated  togs- 
tber  by  elastic  ligaments  strong  enough  tp 
OYcroone  their  weight,  and  no  morei  or 
they  miyht,  if  placed  horiaontally,  be  prp.- 
vided  with  small  wheels,  and  made  to  more 
in  a  sort  of  railway. 

Upon  the  whole,  it  is  evident  that  the 
power  of  such  an  apparatus  would  depend 
upon  the  perfection  of  its  mechanism,  and 
upon  tiie  fidelity  with  which  it  could  be 
flMde  to  imitate  the  model  which  Almighty 
Wiedom  has  presented  to  us  in  the  muscular 
•Iruolnfa  and  action.  And,  as  the  f»ree  of 
the  atlmellon  of  elcetro-magnets  increases 
prodigiaMly  aa  their  distance  dimhiiahea, 
(mvenaLy  aa  the  square  oif  the  distnnoe?)  it 
fiUeiare  that  the  maUer  and  more  numerous 
tM  ooflQponent  in>«nets  of  the  machine 
nonld  be  made,  the  greater  would  'be  the 
power  attained.  But  in  this  reapeet,  it  is 
not  to  be  expected  that  human  ingenuity 
could  ever  be  able  to  leach,  by  many  hun- 
dred, I  might  say  thousand,  degrees,  the 
minuteneas  of  the  muscular  Ussue.  Tet 
erun  If  the  motive  power  attained  were  only 
n  five-hundredth  part  of  that  which  muscle 
em  bw  madt  to  exert ,  in  proportion  to  the 
w^ftht  of  the  nppantus,  this  would  be  a 
very  great  advance  upon  the  results  that 
haMhtlhertp  been  arrived  at  in  thU  depart- 

Thongk*  ttuMhtadly,  ft  wiU  be  knig  bt^ 
Uf  niectiicity  be  brought  to  luperaede,  or 
ffon  to  compete  with  steam  aa  •  sonroe  ti 
ynechaoieal  ppwer,  yet  suoh  a  reauU  need 
pot  be  looksii  upon  as  Qhimerloal,  after  the 
extraordinary  properties  it  has  been  dis- 
oorered  to  be  poaaeased  of,  and  the  wonders 
^  have  aeen  effected  by  it,  within  the  last 
lew  years* 


Another  necessary  step  towards  this  con- 
summation, besides  the  perfecting  of  the 
Qiechanical  arrangenoent,  would  be  the  dis- 
covery of  a  cheap  source  of  galvanism ;  one 
whose  price  would  not  exceed  that  of  the 
fbel  employed  in  the  production  of  steafls« 
But  that  the  very  same  source  from  which 
steam  is  ohtafnei)  may  be  mad^  available  for 
^e  generation  of  electricity,  is  proved  by 
recent  experiments ;  though  whether  In  a 
fbrm  suitable  as  a  source  of  electrormptive 
power,  yet  remains  to  be  ascertained. 
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(Continued  Arom  page  204*) 

IX.  17^0  Leedt  Chrretpondeut.-^ 
(C^ntinueiL) 

Questions, — The  total  number  of  qnes- 
tloDB  proposed  and  answered  in  this  pe- 
nodieal  ia  800,  exeluaive  of  those  under 
the  bead  of  «  Qneationa  for  Yonth.** 
The  flrat  25  contained  most  of  those  left 
unanswered  in  the  Enqnirer,  of  whfeh 
this  woric  mvf  be  eoneidered  as  a  eonti* 
paation,  and  the  whole  aeriet  nay  be 
oonTeniently  elasaified  under  Ae  foHow* 
ing  heads  :— 

1.  Algebra  in  General, — Question  6,  9, 

50,  52,  C7,  70,  97,  109,  116,  118,  123—4, 
130,  145,  150,  163—5,  185,  189,  220—1, 
932,  247,  263,  294. 

ft.  Dhpktmtine  i4iual|^.— Ctuee.  1,  14, 
30,  84,  99,  5ft,  59,  61,  62,  83,  16ft,  10«» 
128,  14a,  153, 166,  904,  207«-8, 211, 218^, 

8.  aeriM.^Q»m.  60, 180, 183, 994,  ftSA, 
249. 

4.  (^««ees.-Qnes.  41, 128, 161, 179-^ 
4, 195,  210,  246,  251,  265, 

5.  Geometry,  Geametripol  Amtneie  fmd 
CoNi/rtfc^ien.— Ques,  8,  13. 16, 19,  20,  23 
—5,  29.  31,  33.  35—6.  40,  42,  43,  45--6, 

51,  57—8,  64—5,  72,  74,  77-8,  80—2, 
85,  88,  90—1,  93,  95,  98—9,  100.  103, 
105, 110,  114-6.  117.  119,  126,  133—5, 
138,  148,  154—9.  168,  171—2,  177-^9, 
181,  191,  198,  194.  197.  202,  206,  209, 
S12— 3,  216-7.  ftlft,  222,  225-6,  229, 
987,  241,  24ft,  960,  259—8,  261,  272—7, 
980— ft.  286,  291,  29ft,  895, 999,  800. 

8.  ApptUmiUm  of  Algeirm  to  G«oaMln^ 
MeneuratUm,  J^ov^Qnes.  2,  4,  8,  10, 18, 
17,  26,  29.  91,  66,  68,  73.  78, 101, 107, 
115.  127»  191,  134.  144.  146.  148,  160, 
167, 186,  188, 199,215,922,224<-^,  942, 
253-*4,  261—2.  277. 

7*  TVt^oMoinerry,  P/one  end  <S|pA«n>aA— 
aues.  3,  27,  49,  55,  112,  132,  151,  200, 
201,  215,  233,  244,  279,  284,  288,291, 
292. 
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8.  AMironomy.—Qaen.  230,  240,  243, 
260,  270,  289,  290, 

9.  ^im'ofu.-— Ques.  12,  18,  32,  46—7, 
56.  62,  71,  79,  86—7,  89,  108,  111,  129, 

139.  147,  182,  184,  190—1,203,237,264, 
278,  296. 

10.  HydrM/a/tef.^Qaef .  28,  56,  92. 

11.  Loeif  Quadratmre,  Rectificaiion,  Sfc, 
^Qaei.  7,  38,  62,  84,  104, 113,  120, 125, 

140,  142,  152,  162,  175,  176,  198,  214, 
245,  264,  266,  269,  285,  298. 

12.  StaticM  and  Dynamiea. — Qnea.  11, 
21,  22,  27,  44—6,  48,  54,  63.  76,  94,  96, 
121,  136— 7, 141,  149.  169, 170, 181, 187, 
192, 196,  205,223,227—8,235,  248,  259, 
267—8,  271. 

*«*  In  this,  as  in  most  of  the  other 
periodieab,  it  will  he  observed  that  geo- 
metry preponderates ;  and  though  other 
branches  of  mathematical  science  begin 
Co  attract  more  than  usual  attention,  it  is 
evident  that  the  efforts  of  Woodhouse, 
Peacock,  Herschel,  and  Babbage  to  in- 
troduce a  taste  for  analytics,  however 
successful  they  might  be  at  the  universi- 
ties and  public  schools,  were  unavailing 
■o  far  as  regarded  most  of  the  non-aoa- 
demicfll  correspondents  of  the  mathema- 
tical periodicab.  The  sameness  of  the 
principal  contributors  to  these  works 
may,  perhaps,  he  one  reason  why  the 
transition  was  not  more  rapid  ;  but 
another,  more  cogent  and  fundamental, 
is  ass^ed  by  your  able  correspondent 
*' A.  H«,"  in  his  paper  *'  On  the  Com- 
parative Advantages  of  Geometrical  and 
Analytical  Studies,"  contained  in  pp. 
325 — 8,  vol.  xlviii.  of  this  Magazine. 
Be  this  as  it  may,  the  lovers  of  pure 
geometry  will  find  in  the  '*  Correspond- 
ent" an  intellectual  treat  of  the  first 
order ;  nor  is  it  to  be  imagined  that  more 
general  readers.will  be  much  displeased 
on  finding  the  work  to  contain  so  many 
of  the  very  able  and  elegant  productions 
of  such  ffeometers  as  Butterworth,  Kay, 
Winward,  Whitley,  and  Swale. 

Ques.  40  is  a  geometrical  analysis  of 
the  often-proposed  problem  '*  to  deter- 
mine whereabouts  between  the  earth  and 
ctator  must  be  placed  so  as  to 
fsarfaces  of  both  bodies."  The 
64th  and  80th  relate  to  the  intersection 
of  a  fourth  circle  with  three  given  ones : 
—a  case  of  the  latter  was  proposed 
as  question  1594  of  the  Ladies*  Diary 
for  1835,  and  was  solved  by  Messrs. 
Woolhouse  and  Trotter  in  the  following 
year.  Mr.  Woolhouse  referred  to  the 
same  problem  in  the   Correspondent. 


Ques.  87  is  the  same  as  ques.  ^,  page  d6 
of  the  Ladies*  Diary  tot  1817,  respect- 
ing which,  some  remarks  made  by  Mr. 
Edward  Riddle,  in  the  Diary,  called 
forth  a  rather  severe  reply  from  Mr. 
Gawthorp  in  the  next  number  of  the 
Correspondent,  which  were  again  replied 
to  by  Mr.  Riddle  in  the  Diary  for  1818. 
Ques.  91  corrects  an  error  in  prop.  16, 
B.  iv.,  of  "  Simpson's  Geometry."  Pro- 
fessor Young  claims  the  detection  of  this 
error  in  his  "  Geometry,"  pp.  9—199; 
but  that  he  was  anticipated  has  been 
shown  at  pp.  248-9,  vol.  xlvi.  of  the 
Mechanics^  Magazine.  Question  97 
corrects  an  error  in  Simpson's  and 
Bonnyeastle's  Algebras,  respecting  the 
number  of  possible  values  of  the  equa* 
tion  5x  +  7y  + 1 1 X  "  224.  Question  106 
is  the  same  as  No.  1779  in  the  Diary 
for  the  present  year,  proposed  by  Mr. 
Hogg.  Ques.  117  exhibits  a  curioua 
geometrical  method  of  dividing  a  circle 
into  sixteen  parts,  so  that  their  areas  and 
perimeters  shall  be  equal :  the  methods 
of  Dr.  Hutton,  and  that  of  drawing  radii 
to  the  circumference  being  excepted. 
Ques.  122  is  a  curious  diophantine  one, 
and  gives  ''general  expressions  for  the 
area,  sides,  magonals,  and  the  diameter 
of  the  circle  circumscribing  a  trapezium, 
the  sum  of  its  diagonals  being  a  square 
number."  Questions  135  to  142  are 
from  ike  "  Senate-House  Problems  "  for 
1814  and  1815,  different  solutions  to 
which  may  be  seen  in  Wright's  solutions 
to  the  **  Cfambridge  Problems."  Three 
of  our  ablest  living  mathematicians  com* 
menced  their  career  in  this  periodieaL 
Mr.  Wm.  God  ward  was  a  constant  con- 
tributor, first  to  the  junior,  and  after- 
wards to  the  senior  department.  The 
Rev.  Thomas  Gaskin,  M.A.,  apjwars  as 
Master  T.  Gaskin  in  No.  4,  vol.  ii.,  and 
No.  1,  vol.  iii. ;  and  Professor  Davies. 
of  Woolwich,  \a  found  at  Sheffield,  the 
answerer  of  ques.  144  and  the  proposer 
of  ques.  165. 

Ques.  159,  by  Mr.  Whitley,  generali- 
ses for  any  polygon  the  property  of  the 
triangle  given  by  Professor  PUyfair,  in 
Art  28  of  his  '*  Origin  and  Investiga- 
tion of  Porisms,"  a  demonstration  for 
which  esse  was  given  bv  Mr.  Skene,  in 
pp.  1 3, 1 4  of  the  Appendix  to  the  Mathe- 
matical Companion  for  1805.  Ques. 
198  is  the  prize  question  left  unanswered 
in  the  British  Oracle.  Ques.  211  showi 
how  to  divide  every  square  number  into 
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three  cubes.  Qaes.  220  contains  a  proof 
that  (V-1)'^""^  is  a  real  quantity; 
and  Qaes.  224  proves  that  the  greatest 
ellipse  which  can  be  inscribed  in  a  tri- 
angle bisecU  the  sides  at  the  points  of 
contact,  which  property  has  also  been 
proved  by  Mr.  Cunliffe,  at  page  358,  vol. 
IV.  of  "  Leybonrn's  Edition  of  the  Dia- 
ries,'* where  also  may  be  seen  an  analy- 
tical investigation  by  M.  Berard,  from 
YoL  iv.  of  the  "  Annates  de  Mathewut^ 
Hques"  Ques.  240  is  a  prize  question, 
by  Mr.  Whitley,  and  contains  a  compu- 
tation of  the  beginning,  middle,  and  end 
of  the  transit  of  Mercury  in  May,  1832, 
from  "  Delambre's  Tables."  Ques.  260 
is  also  a  prize  by  Mr.  Whitley,  and  de- 
termines the  ''  nearest  distance  and  di- 
rection" a  person  ''must  travel  to  see 
the  beginning  of  the  transit  (of  Mercury 
in  1822)  at  sunrise.'*  Ques.  270  is  an- 
other prize,  which  determines  *'  the 
length  of  the  tropical  year: — 1.  From 
the  transits  of  Mercury  over  the  Sun's 
disc.  2.  From  the  oppositions  of  Mars. 
3.  From  the  oppositions  of  Saturn." 
These  results  agree  with  what  M.  Biot 
has  determined  by  other  methods.  Ques. 
272  is  the  12th  lineal  section  in  the 
Student ;  elegant  analysis  and  construc- 
tions are  given  by  Messrs.  Winward, 
Rutherford,  and  Marsh.  **  Pen- and. 
Ink"  (qu.  Bavies  ?)  has  also  given  an  ele- 
gant analysis  of  the  same  problem,  at  p. 
534,  vol.  xlv.  of  this  Magazine.  Ques. 
275,  solved  by  Messrs.  Whitley  and 
Buthcrford,  gives  the  analysis  of  the 
problem,  "  To  constitute  a  trapezium  of 
a  given  magnitude  under  four  given 
lines,"  which  is  the  last  problem  in  the 
"  Appendix   to    Simpson's    Algebra." 

Sues.  278  was  proposed  by  Mr.  William 
arrat,  and  requires  '*to  find,  a  priori, 
the  integral  of  sin  xdx:"  it  contains 
the  earliest  instance  of  the  use  of  the 
differential  notation  I  have  met  with  in 
any  of  our  periodical  works.  Ques.  280 
was  proposed  and  answered  by  Mr.  Whit- 
ley, ana  proves,  that  "  if  a  polygon  be 
inscribed  in  a  conic  section,  so  that  each 
of  its  sides,  except  one,  may  be  parallel  to 
a  straight  line  given  in  position,  then  that 
side  will  either  touch  a  conic  section 
similar  to  the  given  one,  or  it  will  be 
parallel  to  a  straight  line  given  in  posi- 
tion." This  is  shown,  gecmetricaUy,  to 
be  the  case  in  the  circle  for  all  figures, 
from  a  triangle  up  to  a  heptagon,  and  by 


the  principles  ofprqjeciion  the  property 
is  extended  to  the  conic  sections  in  gene- 
ral. At  the  close  of  the  solution  occasion 
is  taken  to  correct  a  mistake  on  this  sub- 
ject in  the  prize  question  in  thei/a/A«iiui- 
/tca/Com/Mintora  for  1813.  This  theorem, 
independent  of  its  geometrical  beauty, 
is  fertile  in  consequences :  and  other  de- 
monstrations have  since  been  given  of  it, 
without  any  projective  considerations  by 
Messrs.  Woolhouse  and  Davies.  Ley- 
bourn's  Repository,  vol.  vi.,  p.  42 — 8. 
The  latter  gentleman  has  repeated  his 
demonstration  in  his  edition  of  Button's 
Ck>urse,  (the  12th)  p.  183-4;  and  as  one 
instance  of  its  value,  we  may  quote  the 
last  volume  of  this  Magazine,  p.  396-8, 
where  Mr.  Gaskin  has  rendered  it  sub- 
sidiary to  the  solution  of  one  of  the 
most  difficult  problems  that  has  ever  en- 
gaged the  attention  of  geometers.  Ques. 
289  determines  *'When  the  sun  rises 
out  of  Uie  horizon  in  the  least  time  pos- 
sible," a  problem  equivalent  to  that  of 
the  <*  shortest  twilight,"  solutions  to 
which  are  given  by  Messrs.  Rutherford, 
Winward,  and  Whitley.  From  Ques. 
800  is  deduced  the  following  neat  porism, 
which  is  that  referred  to  in  the  solution 
to  the  prize  question  in  the  Diary  for 
1841 : — **  If  from  two  points  assumed  at 
pleasure  in  the  opposite  sides  of  a  quad- 
rilateral, four  straight  lines  be  drawn  to 
the  angles,  their  points  of  concourse  and 
the  intersection  of  the  diagonals  will 
always  be  in  a  straight  line."  This  is, 
however,  a  case  of  that  Protean  property, 
the  mystic  hexagram  of  Pascal ;  when  the 
conic  section  degenerates  into  two  straight 
lines.  Perhaps  few  propositions  have 
been  so  often  rediscovered  as  this,  from 
the  time  of  Pappus  down  to  that  of 
Swall,  who  proposed  it  in  the  Leeds 
Correspondent,  See  Pappus,  viL,  139, 
and  Cnasles*  Aperpu  Ilistorique  des 
Methodes  en  Giomitrie,  p.  89. 

Contributors, — Messrs.  Baines,  Bar- 
tholomew, Bronwin,  Butterworth,  Clay, 
Cook,  Crowther,  Darby,  Byres,  Garrow, 
Garside,  Gawthorp,  Godward,  Harvey, 
Holt,  Hattersley,  Hine,  Hirst,  Hunting- 
ton, Jones,  Johnson,  Jerwood,  ELay, 
Lewthwaite,  Lightbown,  Longbotham, 
Macauley,  Maffett,  Marrat,  Marsh,  Nes- 
bit,  Ogden,  Parker  ("  loU,")  Putsey, 
Ryley,  Rutherford,  Settle,  Shillito,  Shep- 
herd, Smith,  Sollitt,  Stringer,  Swale, 
Thomas,  Todd,  Treeby,  Wilkinson,  Web- 
ster,   Whitley,    Winward,    Wisenum, 
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Wright,  &o.,  &o.  Mr.  Whitley  Wrote 
under  yarious  sigDatures,  sooh  as  *' Ami- 
cua,"  "  Plos-Minus,"  "PhUo-Veri- 
taa,"  "N.Y.,  '  "Geometrioua,"  "Nov.- 
ADgliis/'  &o.,  &c. 

Publieaium. — The  first  three  volamea 
were  iaeued  in  half^yearlj  numbers,  and 
the  last  two  volumea  in  quarterly  ones, 
allowing  for  some  interruptions  in  the 
publication  of  eertain  portions.  It  was 
priDted  by  and  for  James  Ktchola,  first 
of  Briggate,  Leeds,  then  of  22,  War- 
wick-square, London,  and  was  sold  hj 
Baldwin,  Gradock,  and  Jojr.  Mr«  Ni- 
chols himself  is  farourably  known  in  the 
literary  world  as  the  translator  of  the 
works  of  Arminiusi  as  well  as  by  some 
other  writings. 

Thomas  Wiluxsoni 

Burnley,  LaneMhlre,  Sept.  S,  1848. 

immATA,  TOL.  ZLIX. 

p.  6,  eoL  t,  tiu4  8,  ftr  of,  rtad  in. 

p.  112,  eol.  \,  line  2,  for  had,  rsad  have. 

p.  112,  eol.  1,  line  5,  for  would,  rtad  will. 

p.  18r,  ceA  2,  line  12,  for  Burlejr,  read  Burnley. 

p.  138,  eol.  1,  line  8,  fbr  ^,  read  ^ . 
A  Aa 

p.  203,  ooJ.  2,  line  9  from  botiont,  for  anfwm, 
read  aniwerezB. 
p.  204,  oot,  I,  line  5,  for  Price,  read  Bilce. 

[We  csanot  allow  the  prsooding  paper  to 
go  to  press  witiunit  a  remark  or  two  which 
the  subject  forces  most  painftdly  upon  oar 
attention.  In  one  of  a  series  of  articles  in 
the  PhUoiopMedl  Magazine,  by  Professor 
Davies  (ander  the  title  of  **  Geometry  and 
Geosaetsrs")  he  has  msde  some  remarks  on 
the  eultlTators  of  geometry  in  this  country 
haling  been,  till  rery  recent  times,  chiefly 
non  -  academic  men  ;  and  he  states  that 
**  Messrs.  Lowry  and  Whitley  are  the  only 
two  reprssentatifes  of  the  oU  English 
school  now  Isft  us,"  We  think  he  Is  hi 
error  as  regards  Mr.  Lowry,  and  that  Mr. 
Whitley  stands  the  sole  representatlre  of  a 
host  of  geometers  unknown  to  gentral 
famti  bat  not  sorpassed  in  the  number  and 
brillMDoy  of  their  iarestigations  by  the  saaM 
number  of  asen  in  any  age,  who  enlti- 
▼ated  science  under  the  auspices  of  royalty, 
or  in  the  cloisters  endowed  by  the  pious 
munificence  of  oar  devout  forefathers.  It  is 
a  pahifol  rsdeetion,  that  the  last  of  an 
honoured  raoe  is  now  an  old  man  (  and  that 
tiMM  b  not  another  pn>phet  waitlag  to  cateh 
the  mantle  of  his  inteikctual  eminence. 


But  thia  Is  not  alL  The  aged  | 
has  a  cheerless  prospect  for  his  closing  days. 
The  entanglement  of  a  Chancery  suit  totally 
rained  his  worldly  prospects,  and  though  he 
has  struggled  like  a  man  and  a  Christian  witk 
his  adYerss  fat»^we  bleah  to  say  that  whilsa 
he  Is  unfitted  Ibr  all  employment,  he  Is  Ml 
without  the  slightest  token  of  tiie  oonsidtta- 
tion  of  his  labours  by  his  country.  The  Charo 
terhouse,  which  would  be  a  snitabte  ssylom 
for  his  few  remaining  years,  is  thought  to  h* 
better  employed  by  Its  (SoTemors  as  a  eoft* 
▼enient  means  of  pensioning  off  their  oWB 
aged  servants  1  The  £1200  a  year  pensioa 
on  the  ciyil  list  b  not  applied  to  such  caasa 
as  his,  but  to  those  In  which  a  man's  talenSa 
hare  been  employed  to  subserve  a  pditlad 
party,  or  from  which  a  oertahi  degree  df 
^eiat  may  be  derived  by  the  Government 
itself.  Nay,  literature  and  science  both 
have,  in  some  years,  been  shabbily  desll 
with  by  the  Government ;  and,  ss  a  general 
rale,  science  has  fared  much  worse  than 
literature.  Our  Government  never  tries  to 
find  out  the  deserving ;  and  it  b  uselem  for 
any  one  to  press  the  claims  of  such  a  man  an 
Mr«  Whitley  upon  the  attention  of  the  Mi* 
Ulster,  except  he  possess  politlosi  Influ- 
ence, to  purehsse  which  may  repay  thu 
bestowal  of  the  pension !  Shame  on  such  a 
system !  and  shame  on  any  minbter,  and  oa 
the  "  patrons ''  of  all  benevolent  institatlonn 
(such  as  the  Charterhouse)  that  do  notieauun 
such  a  geometer  from  impending  dsstitu* 
tlon. 

We  shall,  ere  long,  return  to  the  subfeek 
of  the  distribution  of  literary  and  sdentilln 
pensions — a  system  as  entirely  corrupt  iia 
its  management  as  any  one  that  has  yei 
been  exposed  to  public  conde8uiatiott««^K»» 
M.M.] 


iMpaoYiHUMrs  suoofeSTuo  IK  nam* 

MAILS  AKU   CAULKIWO. 

Sir,— Valuable  suggestions  mavremaiii 
long  unfruitful  till  approtimatea.  1  ber« 
propose  to  approximate  Bentham's  tree* 
naib  and  Jeirery's  marine  glue. 

It  is  well  known,  first,  that  copper 
bolts  are  expensive;  second,  that  copper 
a&d  iron  holts  expooedare  liaUe  toftHt 
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and  deMj ;  and*  third,  that  all  thro*  an 
liable  to  drmo.  Henoe,  the  ^iarimg  of 
btUiSf  and  the  lost  of  the  ahip  I 

This  disastrous  result,  I  opine,  can  be 
entirelT  obtiated  by  the  employment  of 
tfcenauB,  dipped  before  naing  in  Jeflbry't 
marine  |^ae.  They  would  Oius  be  ren- 
dered poff  tmdpareei  of  the  plaidL  and 
beam,  while  it  would  be  all  but  impoesi- 
b!e  for  them  to  draw.  In  those  cases 
in  which  the  treenails  penetrated  the 
parts,  they  could  be  secured  still  fiurther 
by  a  little  wedge  at  the  further  extremity 
aa  used  by  carpenters.  This  wedge,  also, 
sboold  be  dipped  in  the  slue.  Thus 
eiBployed,  wooden  treenails  would  be 
Ugnter,  dieaper,  and  far  more  eflSoient 
than  iron  or  copper  bolts. 

I  would  also  disoontinne  the  present 
^riy  and  inefficient  system  of  caulking. 
Camked  seams,  as  every  one  who  has 
been  to  sea  knows,  are  t er?  often  not 
water-tight,  they  consequently  afford  no 
bond.  I  would  substitute  thin  wooden 
wedjgfes,  slightly  notched  on  their  flat 
anrfaces.  dippedf  In  the  marine  ^lue  and 
driven  nome.  These  would  stick  hard 
and  fast,  keep  out  the  wet,  and  need  little 
or  no  repair. 

I  am,  Sir,  yours,  &g., 

RM'CoaiftAC,M.D. 

]Mt»t,8tpt.  9,1848- 


tut  MVAL^ialTID  BIANVAt  OAAM. 

Sir, — ^The  last  communication  of  Mr. 
Baddeley  fairly  lets  the  '*cat  out  of  the 
bag."*  In  his  first  letter  he  sent 
yott  impugning  the  award  of  the 
AgricultunI  Society's  medal  to  Messrs. 
Deancy  Dray,  ana  Deane,  for  their 
liquid  manure  distributing  cart,  not  a 
word  was  said  of  there  Mng  any  bet« 
tor  machine  of  the  sort  in  the  field.  Mr. 
Baddeley  professed  to  be  actuated  solely 
by  public  motives  I  He  had  no  private 
interests  of  his  own,  or  of  any  friend, 
or  employer  of  his,  to  serve  by  his  cen- 
sates !  Oh,  no!  Bat  when  pressed  to 
asaign  a  rational  ground  for  his  hostility 
to  Messrs.  Deane,  Dray«  and  Deanes* 
machine,  he  asks  you  to  look  at  this 
other  machine  of  bis  friend,  Mr.  Cross- 
kill — as  if  that  were  reason  sufficient  for 
damning  everythina  eke.  Is  that  a  fair 
or  manly  course  of  proceeding  ?  Who 
ia  Mr.  Baddelev  that  he  shouXd  expect 
bis  mere  decision  on  this  or  any  otiitr 
aaVjcet  to  mb  for  oospel  ?  If  his  pre« 
anmption  oe  based  u^n  his   natorii 
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sagaeitT  or  scientific  attainmenis,.  need 
we  go  nrther  than  to  your  last  Number 
for  a  proof  of  the  value  to  be  assigned  to 
them,  in  which  Number  we  see  it 
gravely  propounded  by  this  gentleman 
Uiat  the  poUto  disease  is  owing  to  the 
number  of  steam-engines.* 

Messrs.  Deane  and  Co.'s  cart  was  de- 
vised for  the  purpose  of  raising  liquid 
manure  by  means  somewhat  more  facile 
than  the  liquid  manure  carts  before  in 
use,  and  it  is  found  far  to  exceed  the  an- 
ticipations regarding  it,  and  to  possess 
properties  respecting  the  lifting  of  the 
manure  which  no  other  liquid  manora 
cart  can  compete  with ;  so  much  so,  thai 
the  manure  doea  not  pass  through  a  valve 
or  through  the  pump,  and  can  therefore 
be  drawn  up  into  the  cart  although  in  a 
thickish  state.  It  was  for  this  property 
that  the  Agricultural  Society  awarded 
the  prize.  Messrs.  Deane,  Dray,  and 
Deane  had  previously  other  liooid 
manure  cans  divided  and  partitioned  like 
that  described  by  Mr.  Baddelev,  and 
with  distributors  for  spreading  the  ma- 
nure on  the  land.  One  of  these,  through 
an  inaccuracy  in  the  entry,  was  not 
allowed  to  compete,  although  at  the 
Agricultural  Show.  Perhaps  your  cor- 
respondent did  not  know  of  this,  because 
it  served  the  purpose  of  a  farm  Jtre^ 
engine  as  well  as  a  watering  and  liquid 
manure  cart.  An  engraving  and  de- 
scription of  which  was  given  in  the 
Mech.  Mag,,  No.  1302,  p.  75.  With  this 
communication  I  shall  drop  the  subject ; 
for,  like  yourself,  I  cannot  see  either  the 
force  or  point  of  your  corre8pondent*B 
arguments  and  surmieee  against  the  con- 
victions ariaing  from  practical  experi- 
ments. 

I  am.  Sir,  yours,  &c. 

S.  B.  MlLNB. 

Sngineer. 


rna  hookah  bystbm  o»  vawTiiiATioK. 
Sir,— It  atrlkes  me  that  the  novel  venti- 
lation (Tarkish  Hookah  Ventilator,)  the  prln- 
ciple  of  which  I  some  time  since  let  forth  in 
yoar  Journal,  would  be  well  calculated  to 
remove  the  *'  smoke  nuisance.'^  I  observe 
—bat  only  since  the  thing  occarred  to 
me— that  it  has  been  loosely  adverted  to, 

•  Of  wWeh  TBiy  Muibla  demonstntloB  thU  is 
a  MOMMry  ooroUaiy,  Uk*t  whero  tteam  tngiiiw 
abound  moit,  there  the  poUto  diseaae  should  b«. 
xnott  rstnpant ;  of  the  tmtn  of  which  corollary  agalti 
the  present  state  of  things  in  Ireland  (in  mmy 
oouBties  of  which  there  U  not  a  single  stc«n  chia- 
nar.)  alfoxds  a  cttxiouily  C^lidtotti  and  most  opff«i- 
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without  giTing  me  any  credit,  by  Mr.  God- 
win (see  BtMder,  Aug.  26,  p.  411.)  In 
place  of  rentilatlDg  the  inside,  it  would  be 
Tcntilating  the  ouUide  of  tbe  bouse. 

Suppose  tbe  chimney  of  a  furnace  made 
to  descend  a  little,  tben  to  take  a  syphon 
turn,  after  which  to  come  back  and  pass 
through  ihtfire.  The  syphon  turn  I  would 
supply  with  water  to  be  periodically  renewed. 
Or  a  second  and  smaller  fire  could  be  made 
in  the  course  of  the  funnel ;  but  this  second 
fife  would  itself  smoke.  I  would,  therefore, 
prafer  the  first  phin.  The  funnel,  I  con- 
ceive,  would  be  sufficiently  heated  to  create 
a  partial  vacuum,  and  cause  the  air  to  be  tho- 
roughly strained  and  purified,  to  pass  through 
the  water. 

I  am,  Sir,  yours,  &c., 

Hbney  M'Corm AC. 

Belfiut,  September  9, 1848. 


ORSl's  FATBNT  IlfPKOVSMSMTS  IN  AKTI- 
riCIAL  8T0NB,  CSMBNT8,  ORNAMENTAL 
TILB8,  BRICKS,  AND  QUARRIBS. 

[Patent  dated  March  22, 1848.  Patentee,  Joseph 
Orsi.    Specification  enrolled  September  22,  1848.J 

The  patentee  employs,  firstly*  for  the 
manufacture  of  an  artifidal  stone,  suitable 
for  building,  paving,  and  other  purposes, 
the  following  composition  of  materials,  to 
which  he  gives  the  name  of  brown  metallic 
IsTa:— 

Gravel  or  stone  broken  into  small  pieces, 
3  parts;  pounded  chalk,  2  parts;  tar,  1 
part ;  wax,  l-lOth. 

The  tar  is  first  melted  in  a  cauldron,  and 
the  wax,  gravel,  or  broken  stone,  chalk,  and 
mineral  colour  are  successively  added.  The 
artificial  stone  or  metallic  lava  thus  formed, 
is  cast  in  moulds,  either  into  solid  blocks  of 
any  required  form,  or  into  hollow  vesseb,  as 
troughs  and  tanks.  It  is  also  made  into 
pipes,  in  manner  following:— A  circular 
core  or  rod  of  wood,  and  of  the  length  and 
diameter  of  the  proposed  pipe,  is  enveloped 
in  paper,  or  other  suitable  substance,  to 
prevent  the  lava  adhering  to  the  roller,  and 
rolled  over  a  flat  table  covered  with  the  lava 
in  a  warm  and  fluent  state,  till  it  has  taken 
up  a  good  coating  of  the  lava ;  three  or  more 
iron  ribs  are  then  attached  loigthways,  and 
at  equal  distances,  to  the  half-formed  pipe, 
by  winding  wire  round  them ;  and  when  this 
has  been  done,  a  second  coating  is  added, 
by  rolling  as  before,  and  of  thickness  suffi- 
cient to  cover  the  iron  ribs  and  wire.  The 
pipe  being  now  completed,  is  set  aside  to 
ooolf  after  which  the  wooden  core  is  with- 


Seeondly,  the  patentee  employs  for  the 
Bsaniifaotiire  of  ornamental  tiles*  bricks,  and 


quarries,  another  oombination  of  materialst 
to  which  he  gives  the  name  of  "  ornamental 
metallic  lata,"  and  which  is  composed  as 
foUowB : — 

Ground  flint,  2  parts ;  marble  broken  into 
small  pieces,  3  parts;  reshi,  1  part;  war, 
1-lOth  part,  and  some  mineral  substance  to 
give,  as  before,  the  required  colours  to  the 
lava — as,  for  example,  cobalt  for  blue,  yd* 
low  ochre  for  sandstone,  red  ochre  for  red 
granite,  &c.,  2-lOth  parts. 

The  modes  of  preparing  this  lava,  and  of 
casting  it  of  various  forms,  are  similar  to 
those  before  directed  to  be  followed  ^MP'®- 
paring  and  casting  in  the  brown  lava.  wImb 
it  is  desired  to  produce  an  ornamentid  tile, 
brick,  or  quarry  according  to  any  particular 
pattern  or  device,  and  in  various  colours,  the 
following  proceeding  is  adopted  :— 

Supposing,  for  example,  the  tile  is  to  be 
made  in  four  pieces  inclosed  one  within  tiie 
other,  each  of  a  dreular  polygonal  or  any 
other  arbitary  form,  and  colours  respeotively 
of  (1)  blue,  (2)  yellow,  (3)  red,  sad  U) 
grey.  The  blue  piece  (1)  is  first  east  by 
itself  in  a  suitable  mould,  and  allowed  to  cool. 
It  is  then  taken  from  the  mould  and  placed 
in  the  centre  of  the  mould  from  which  the 
yellow  piece  (2)  is  to  be  cast,  and  the  yel- 
low lava  of  which  the  latter  is  to  be  com- 
posed, poured  in  round  the  blue  piece.  The 
blue  and  yellow  pieces  (1  and  2)  which  have 
been  thus  united  together  are  next  transferred 
to  the  centre  of  the  mould,  from  wliich  the 
redpiece(3}  is  to  be  cast,  and  the  red  lava  of 
which  the  latter  is  to  be  composed  poored 
round  the  blue  and  yellow.  And,  finally,  the 
triple  pieces  of  the  yellow  and  red  are  placed 
in  the  centre  of  the  mould,  from  whidi  the 
outside  piece  of  grey  (4)  is  to  be  cast,  and  tlie 
tile  completed  by  the  addition  of  the  grey  lava. 
These  pieces  are  all  cast  on  a  flat  iron  with 
their  surfaces  undermost  which  are  intended 
to  form  the  top  surface  of  the  tile  when  in 
use ;  and  for  the  sake  of  eoonomising  the  ma- 
terials of  which  they  are  composed,  each 
casting  is  made  from  about  half  an  inch  to 
an  inch  only  in  thickness.  Requisite  thick- 
ness and  strength  is  afterwards  Imparted  to 
the  tile  by  giviog  the  whde  a  backing  of  the 
brown  lava  first  hereinbefore  descrilMd, 
which  is  poured  on  in  a  warm  fluent  state. 
When  the  tile  has  set  and  become  cold,  it  is 
ground  and  polished  on  its  upper  snrfiMe  in 
Uie  ordinary  manner  pnctised  by  marble 
workers,  that  is  to  say  by  a  flat  stone,  sand, 
and  water. 

And,  thirdly,  the  patentee  mannfactnrsa 
an  excellent  cement  from  eitiier  of  the  eoas- 
binations  of  materials  before  described ;  ob- 
serving only  to  reduce  the  materials  to  as 
comminuted  a  state  as  can  be  convmleRtly 
done,  and  to  apply  the  oemeiit  in  a  warm 
stste. 
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OITTTA  PERCHA.  WORKS. 

We  lately  Titited  the  extensiTe  works  be* 
longing  to  the  Gutta  Percha  Company,  in 
Wharf-road,  City-road,  and  confeM  that  we 
were  delighted  and  axtonished.  The  pre- 
miiat  in  which  the  basincM  of  the  Company 
li  carried  on,  coYer  a  large  area  of  ground. 
Sereral  floors  of  the  bnilding  are  demoted  to 
the  operations  of  the  workmen,  amounting 
to  nearly  170  indiTidnals,  indading  a  iprink- 
Ung  of  stout,  hearty^ooking  boys.  The 
baiement  ia  oeeapied  by  two  ateam-enginef , 
withont  whose  preaence  the  works  would  be 
by  no  mesns  complete.  These  groan  firom 
'*  early  mom  till  dewy  eve,"  in  turning 
lathes  in  the  engineering  department,  in 
kneading  the  gutta  percha,  cutting  out  aoles 
and  hedis  for  boots  and  shoes,  rolling  out 
driTing-bands  of  every  dimension,  and  heat- 
ing the  steam-chests,  by  which  the  gutta 
percha  is  rendered  pliable  and  fit  for  the 
hands  of  the  workmen.  On  the  principal 
floor  there  are  several  powerful  hydraulic 
presses,  used  in  the  process  of  manufiusture ; 
and  we  had  the  good  fortune  to  witness  the 
production  of  a  complete  dessert  service  of 
the  most  chaste  and  elegant  pattern,  and  in 
iasitation  of  gnarled  oak.  The  subjects  of 
adornment  were  brought  out  in  high  relief, 
and  after  undergoing  the  process  of  varnish- 
ing, were  surprisingly  beautiful,  light,  and 
In^peble  of  being  fraetured  or  broken  by  a 
lUl  or  a  blow.  Some  of  these  sets  were  of 
the  vine-leaf  pattern,  in  close  imitation  to 
nature.  These  things  were  pressed  out  with 
sonae  rapidity,  but  not  without  great  manual 
labour,  notwithstanding  the  aid  of  the  pow- 
erftd  prnses  alluded  to.  Inkstands  of  the 
most  beautiful  character  were  also  fkshioned 
in  a  short  time ;  indeed,  all  sorts  of  orna- 
ments, elaborated  with  the  most  ingenious 
dev^,  were  made  during  our  stay.  We 
obsoved  a  vast  deal  of  ornamental  work, 
intended  to  supersede  the  labour  of  the 
carver.  There  were  frames  of  large  dimen- 
dons  ready  for  the  reception  of  pictures. 
We  were  particularly  struck  with  the  appear- 
ance of  one  intended  for  a  laige  pier-glass. 
The  foliage  was  of  the  most  sumptuous 
workmanship,  and  possessed  a  sharpness 
and  finish  which  the  hand  of  man  could 
scarcely  aeoomplish.  A  design  for  a  Bible- 
cover  was  exhibited.  The  subject  harmo- 
nised with  the  nature  of  the  book  it  was 
intended  to  enclose,  and  was  in  bold  relief. 
It  is  believed  that  gutta  percha  will,  in  a 
short  time,  be  in  general  use  among  book- 
binders, not  only  in  the  shape  of  massive 
covers,  but  to  supersede  the  present  cotton 
binding,  which  has  mo  pretty  an  appearance, 
but  is  not  of  that  lasting  character  as  to 
induce  persons  to  adopt  it  in  cases  where 
strength  and  durability  are  required.  In 
other  portions  of  the  factory,  workmen  were 


employed  in  making  instruments  used  by 
surgeons,  to  be  employed  in  cases  of  a  deli- 
cate nature ;  others  were  finishing  off  the 
numerous  objects  just  turned  out  of  the 
moulds.  Amongst  the  articles  of  curiosity, 
we  observed  several  yards  of  gutta  percha 
rendered  exceedingly  thin  by  machinery, 
and  intended  for  ladies'  dresses ;  it  was  of  a 
light  pink  colour,  by  no  means  displeaslBg 
to  the  eye,  and  possessed  of  great  strength. 
By  the  aid  of  deiieate  madiinery,  the  gutta 
percha  was  run  out  Into  thread,  to  be  used 
in  the  manufhcture  of  ladies'  work-bags, 
fishing-nets,  and  for  a  hundred  other  pur- 
poses. Large  tubing,  and  some  with  aa 
inconceivably  small  bore,  was  run  out  to 
lengths  of  various  dimensions.  Wagon  and 
cart  harness,  of  enormous  strength,  com« 
bined  with  lightness,  we  observed  hangiqg 
op  in  the  establishment,  besides  gentlemen's 
riding  whips,  and  thongs  of  every  kind* 
Greatly  as  we  were  delighted  with  all  these 
things,  we  had  yet  another  treat  to  come, 
whidi  infinitely  surpassed  anything  we  had 
seen.  We  were  shown  several  specimens  of 
enormous  panelling,  4n  imitation  of  ancient 
oak,  on  which  the  carving  of  the  original 
design  was  brought  up  with  remarkable 
fidelity.  Considering  that  gutta  percha  is 
an  indestructible  material,  we  have  little 
hesitation  in  stating,  that  the  mansions  of 
the  nobility  will  soon  be  decorated  with 
ornamental  work  produced  by  this  new  sys- 
tem of  multiplying  objects  produced  by  the 
ancients  to  their  glory  and  eternal  honour. 
^Weekly  Ditpateh. 

APPLICATION    OF   QUTTA   PSRCHA  TO   TBI 
INSULATION  OF  XLBCTRIC  WIEIS. 

Gutta  Pereha  Company, 

Wharf-road,  City-road, 

London,  Sept.  19, 1848. 
Ony'a-inn. 

Sir, — In  Tour  last  Number,  I  find  a 
proposition  by  Mr.  Ham  merlon,  of  the 
Electric  Telegraph  Company's  establish- 
ment, for  inclosing  wires  in  gutta  percha* 
I  beg  to  inform  you  that,  on  the  part  of 
the  Gutta  Percha  Company,  several 
plans  have  been  adopted  for  the  above 
purpose,  among  others,  that  of  inclosing 
the  wires  in  small  tubes:  this  I  have 
done  very  successfully,  and  exhibited  a 
specimen  at  the  late  Meeting  of  the 
British  Association.    I  am,  Sir,  &c., 

Fbancis  Whishaw. 


ON   THX    APPLICATION    OF  GUTTA  PSaCHA 
AS  AN  INSULATOR  OF  KLBCTRIO  WIRSB. 

As  Mr.  Alexander  Bain  is  at  this  time 
engaged  in  introducing  his  numerous 
and  important  improvements  in  electric 
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telegnplM  in  tiie  United  States  of  Ame- 
rica, he  will  not  fbr  some  time  hire  an 
opportmiity  of  seeing  Mr.  Hammerton's 
letter,  at  page  273  or  your  last  Number. 
Under  these  cireumstanees,  therefore,  I 
must  b^  your  insertion  of  the  following 
statement  relative  to  the  sulyect  mat- 
ter of  Mr.  Uammerton'a  communicatioo, 
flit,  OQ  (be  application  of  gotta  percha 
aa  an  inaolating  medittm  for  electrio 
wtrea.  It  k  now  about  six  montha  ago 
tlMt,  in  oonsequence  of  aome  prelininary 
OKperiments  upon  the  inaolaidng  power 
«f  gutta  perona,  which  were  entirely 
successful,  I  suggested  its  use  to  Mr. 
Bain,  for  the  purpose  of  efl^tually  insu- 
lating the  wires  of  the  electric  telegraph ; 
whereupon  he  informed  me  that  he  had 
for  some  time  past  employed  gutta  percha 
lor  that  purpose,  and  found  it  in  every 
waj  to  answer  his  most  sanguine  expec- 
tations. He  mentioned  several  modes  in 
which  he  had  used  this  singular  material, 
and  described,  amopg  other  things,  an 
arrangement  which  he  had  perfected  for 
enckNung  the  wire  within  a  solid  seam- 
leas  tUM  of  gutta  percha.  In  such  a 
nanner  as  to  ensure  the  central  position 
ef  the  wire  throughout — a  matter  of  con- 
riderable  importance. 

Mr.  Hammerton  now  proposes  to  cover 
iStke  wire  with  gutta  percha,  fitting  close 
to  the  wire,  •*  either  with  or  witnout  a 
join  along  the  sides ;  the  latter,  though 
rather  more  expensive,  being  doubtless 
the  best  plan."  By  Mr.  Bain's  process, 
I  believe  the  latter  plan  is  not  more  ex- 
pensive than  the  other.  If  I  remember 
rightly,  Mr.  Bain  at  the  same  time 
told  me  that  the  fitness  of  ffutta  percha, 
as  an  insulating  medium,  had  occurred 
lo  many  different  persons. 

Perfect  insulation  of  the  wires  is  a 
matter  of  vital  importance  to  electric 
telegraphs,  and  one  in  which  the  public 
generally  are  greatly  interested,  inasmuch 
as  whatever  tends  to  diminish  the  expense 
of  ^orklrj^,  will  cheapen  the  cost  of 
tranbmihi6ioii  (at  present  decidedly  too 
b%b, )  ^nt\  thereby  materially  extend  the 
useruInesM  of  this  wonderful  agent. 

Your  readers  bsTc  before  them  the 
atatftnent  *tf  the  superintendent  of  the 
iUectrie  TLle^raph  Company,  that  **  the 
most  C4rrious  obstacle  to  the  transmission 
of  ■Jg-nsU  by  electric  action,  is  the  want 
of  ptrj'rct  insulation;"  and  that  **  in 
towns  u  \it  necessary  to  lay  the  conducting 
vfMM  under  the  streets ;  for  this  purpose 
lltrf  ar^  placed  in  leaden  tubes,  which 


are  enclooed  In  iron  pipes  j  bat  the  «!i«tf « 
latum  is  very  de/eetii>e.** 

This  certainly  is  no  more  than  the 
truth,  the  fact  oeing,  that  the  atate  of 
the  few  hundred  yards  of  wh:e  forming 
the  line  between  Euston-aquare  and  the 
central  station  of  the  Eleemo  Telegraph 
Company  in  liOthbury,  can  only  b  xe- 
garded  aa  a  jpraetioai  libel  upon  the 
present  state  of  electrical  aci^Dce  in  ihte 
eouotrv,  and  reflects  but  littLa  eradit 
upon  the  heads  thatj^annedortiie  hands 
that  exeeuted  it.    The  aeleetioa  of  the 

em  there  adopted,  from  among  so  nnny 
tter  and  cheaper  modes  that  were  open 
to  the  Coropan  V,  argues  a  woful  deficiency 
of  talent  in  their  engineering  department. 
This  comparatively  short  line  of  wires 
has  already  produced  much  annoyance, 
and  entailed  considerable  expense  upon 
the  Company— a  state  of  things  which 
may  be  expected  to  continue  until  the 
whole  is  taken  up  and  reUid  with  more 
care  upon  some  better  system. 

Gutta  percha  promises,  at  a  moderate 
eoat,  to  meet  the  most  perfea  and  per- 
BMuent  insnUtion,  and  mav,  ultimately, 
be  extensively  employed  ror  that  pur- 
pose. To  Mr.  Hammerton,  however, 
cannot  be  ooneeded  the  sole  merit  <k 
having  first  discovered  the  peculiar  fit- 
ness ot  that  material  for  such  a  purpose. 
I  am,  Sir,  yonrs^  &e., 

Wm.  BAnnauET^ 
19,  Alted-AtKMt,  l8liogton,8n»t^iDlw  19,  ISiS. 


THB  USS  OV  OUTTA  FBaCIA  VOft  BLaomO- 

TBLBOEAPHic  ruaFooBa.  ^ 
Sir, — In  the  last  Number  of  yoor  Jour- 
nal, I  find  a  letter  from  Mr.  Hsmmerton, 
the  Superintendent  of  the  Central  District 
of  tiie  Electric  Telegraph  Company.  In 
this  letter  he  sabmiti  a  plan  for  the  better 
insulation  than  any  hitheito  attempted. 
Now,  I  think  that  on  inquiry  Mr.  Hammer 
ton  will  find  that  in  February  last  gutte  percha 
tubes  of  the  aame  shape  and  lengUi  were  used 
la  KiUby  Tunnel  (North  Western  RflJlway) 
paKly  at  the  luggettion  of  Mr.  Physick,  the 
Telegraph  Company's  engineer.  These  tubes 
were  introdnoed  for  the  better  protection  of 
the  India  rubber  eoTered  wiret  used  in  tUs 
tunnel,  whleh  is  rery  wet,  and  were  placed 
at  all  points  of  support.  These  tubes  harisg 
prored  efficient,  they  have  also  heen  put  up 
in  Leighton,  Watford,  and  Kensal-greea 
Tunnels,  and  I  bellere  in  some  of  the  tun- 
nels on  the  MidUnd  lines. 

As  to  the  use  of  gutte  percha  fbr  insu- 
lath^;  wires,  whether  in  the  form  of  a  band 
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or  la  Mptnle  tatKp,  the  «pplie«Hflii  bas  wiU  vol  eiHsraftcli  too  miMh  OByMurnliiable 

«Ii«a47  been  petcated  by  the  chairmiii  of  space,  and  I  remalii,  Bir,  jwn,  ftc., 
the  BleetiioTeUgFaph  Companjr.  2,  jj 

I  hope  that  -&  faueitioB  of  thii  letter         Lonaon,  Sept.  I9j  1818.  '     ' 


WSBELT  LlVr  OF  NKW  SMOLI8H   PATBNTI. 

Robatt  Willar  WlaMi,  of  Binniegliim,  mer-  Josepk  liUie,  of  Manchester,  encineer,  for  csrtaia 

cMit  and  sianuflKtiuv,  aoi  J^ka  Ward,  •(  BIr-  maohinexj  tyr  appantm  appIleaMe  for  pmlfyfiut 

mingiMin,  atormw,  a  mqgkmmi  Ul  the  employ  of  aad  cooUnff  Hquiae,  and  for  pnriMng,  eopdenting^ 

the  eaid  Robert  Walter  Wlnfleld,  for  certain  im-  and  cooling  gaeee.    September tl ;  six  months. 

gr.S22!l^*rf  S22?SSL**L13E^  Si  S  '^^^  ^"'^'^  ^^  Blrmtngham.  maehlnlst,  for 

JiJiTSliJf^fi^^JSSSS^*^'^^  imawwawirts  tahao«Nrarshap6i-liwi  er  Steel, 

*inniJSS^l^  anrothermetaU.    September  21  ;TIx months 

tJrinlawiowdaeaiisaBdaaaaratBsforefieetlBffthe  Henry  Wilson,   foreman   to  Messrs.   William 

taiStor  ooHveyanc*  ofgoods,  passengers,  and  Oreares  and  Son,  of  the  Sheaf  Works,  Sheffield,  for 

Mmapoiideiioe  by  lasd  or  water,  and  for  other  such  Impro? anwaii  la  the  mwnfoetiue  of  oUaels  and 

Mupoies;  part  or  p«rts  of  which  means  aad  appara-  Sougei.    September  SI  i  aU  Baiiths. 

i«s  coastitnte  a  new  aad  faaproTed  method  of  ge-  William  Brown  Eoof,  of  Staalmpa-stmet,  Bo* 

aieratiiig  staam,  whieh  imnrovement  is  applioable  gent's-park,  chemist,  for  eertain  impfovements  in 

to  aOiti  pmpesee  to  wiuch  steam  is   genacaUy  the  construction  of  respirators.     September  21 ; 

applied  as  a  motive  power.    September. 10;   sU  six  months. 
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Sept  14      1586     Francis  Pastorelli  ......  Cross-street,  Hatton  Garden Wheel  barometer. 

„      U87     BJiaabeth  Mkbtletoa  B 

Margaret  Rettie London  .m.m...^.... Sanitary  nrinal,  or  air  trap, 

for  preventing  elBavia. 
H      UM     lobn  Brsekliss...........  Osaae  MiUs,  Oxford  ,»^,^^^  Brush  for  dxess&ig  dour. 

„      IfSt     ftaderiek  Wailon  and 

C0..M...,M^.MM.«.««i  Old  Hall  Works,  Wolverhamp- 
ton..   Torrioeliiaii  Aower  bath. 

If      l«M     Bphralm  Sniith  .........  OscUsle-street,  Soho  Spring  swivel  or  hook. 


GOTTA  FBECHA  COMPAlTrS  WOBKSp 

^lUBF  ROAD,  Cmr  BOAP. 

Lmt^m,  Iff  ApHi,  1848* 

THB  OtJTTA  PERCH  A  COMPANY  have  great  pleason  in  statiagthat  the  steadily  iacveaaiag  denaad 
for  tha  PAvaav  Qvtxa  Psbcba  DaiTiva  B anim  justifies  the  utmost  oonfideaoe  that  they  an  fiiUy 

Tielr  dnabinty  and  strength-r|>ermaneBt  contractility  and  uniformity  of  subataaca— their  aaD-snseep- 
Iftillty  of  Injury  from  cootaot  with  Oils,  Gcease,  Acids,  Alkalies,  or  Water— and  the  laeiUty  with  whfeh  the 
tingle  Joint  reqiilred  can  be  atade  in  Bands  of  aay  length-dreader  them  superior  for  almost  aU  worlUng 
mirposes,  and  decidedly  economical. 

Goftossss,  TvBiira  of  sll  siaes,  Bovoixs,  CATaxTxas,  Ststhbscopxs,  and  other  Surgical  Instramaali; 
MovLDiaes  roa  Pictuxx  Fxamxs  and  other  decorative  purposes;  Whips,  Thokos;  T^vmis,  Oolf,  and 
Caicauf  Ba&u,  icC'f  in  gieftt  variety. 

Patent  Gutta  Pereiui  Bhoe  8o1m. 

The  appncA>nity  of  Gutta  Fercha  Soles  for  Boots  and  fRioes  having  been  extensively  aad  satlifoctorily 
lasted,  we  can  uahetUatingly  recommend  the  material  prepared  for  tnls  purpose,  its  merits  havlug  been 
aeknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
ai  long  asTeather,  with  great  additional  personal  comfort;  and  they  remafai  perftctly  Impervious  to  wet 
until  quite  worn  through. 

Boot  aiiA  4Bioe  Soles  for  Bummer  Weor« 

Tb»  Ihet  «f  the  total  imperviottsuess  of  tlieee  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
fliem,  to  escape  the  suffering  which  the  provorMal  uncertainty  of  our  climate,  evxk  ix  Summxr,  so  often 
fl4iets  upon  the  incautious,  and  ttiis  eflbot  miqr  be  secuved  liy  a  Sole  so  thla  and  light,  aa  to  aflbrd  to  the 
wearer  a  degree  of  ease' and  comfort  hitherto  unattainable,  In  ooi^unctian  with  security  against  damp. 

At  tkt  saaw  IIom,  Iht  r^mmrkable  non-eondueiing  properUf  f^  GtMu  Pmr^ka  mgord  a  wto^t  —l^MhU  pro- 


t4eUom  i0  tko—  who  tare  nM$ct€d  to  $t^«ringor  ineonvemtnet  kg  waUting  upon  keaied  poMaiealf. 
'  ■'      '      ""      - -^       -^     -    -  '       "     *'"  '     ^^r,  has  lonf    ' 

M(i»  <tf  ti»e  Conpasr  WUeh  mear  i»0t  be  — eribaB  to  a  MBlMt  of  1 


The  quefltioa  of  the  durability  of  Gutta  Percha  Soles,  as  eomimred  with  Leal 
decided  In  fovour  of  the  former;  and  no  Uu^aace  of  flattera  Mas  yat 
ladaa  of  th»  Conmaur  lii^eh  m«ar  aat  bo  — eribaB  to  a  aoBl 
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ICXaSRS.   M'CONOCaiB  AND  CLAVDV's   IMPKOTBlfMNTS   IK  LOCOlfOTlVX    EMronCBfl. 

SSCOKD  VOTZCB. 


We  now  proceed  to  describe  the  seve- 
ral substantiye  improvemeiits  which  we 
mentioned  in  our  last  had  been  nude  by 
Messrs.  M'Conocbie  and  Claude  in  dif- 
ferent parts  of  the  locomotive  engine. 

(1.)  The  first  we  shall  notice  is  a 
very  clever  contrivance  called  a  **  double 
beat  Sleety  valve,"  which  is  so  formed, 
that  with  the  same  amount  of  lift  and 
the  same  strength  of  spring  attached  to 
the  lever,  as  the  safety  valves  now  in 
use,  a  much  greater  area  is  obtained  for 
the  escape  of  the  steam,  and  conse- 
quently greater  security  from  danger  of 
explosion.  A  longitudinal  section  of  a 
pair  of  safety  valves  constructed  on  this 
plan  is  given  in  figure  1  of  our  present 
illustrations.  One  of  the  valves  is  re- 
presented as  being  open,  and  the  other 
closed,  and  the  passages  for  the  escape 
of  steam  are  indicated  by  the  arrows. 

A  A  is  the  boiler ;  B  B,  the  valve  canag ; 
C  C,  the  upper  valve  seats  ;  D  D,  the  lower 
valve  seats ;  £  E,  the  valves  which  are  of 
the  form  of  a  hollow  cylinder  with  conical 
terminations.  At  top  these  corneal  termi- 
nations are  enlarged  into  flanges,  F  F,  in 
which  the  barrels  of  the  valves  terminate. 
The  pressure  of  steam  effective  in  lifting  the 
valve  depends  upon  the  area  of  the  annular 
ring  formed  by  that  portion  of  the  flange, 
F,  which  prefects  beyond  ^e  barrel  of  the 
valve,  it  being  the  only  portion  of  the  valve 
which  remains  unbalanced  against  the  steam 
pressure. 

It  will  be  obvious,  that  by  this  arrange- 
ment a  safety  valve  may  be  made  wit£  a 
greatly  increased  area  for  the  escape 
of  steam  compared  with  those  now  in 
use,  without  involving  the  necessity  of 
any  increase  in  the  weight,  or  strength 
of  spring  required  to  indicate  the  degree 
of  pressure  obtained  by  the  steam  in  the 
boiler.  This  safety  valve  has,  moreover, 
the  advantage  of  efiecting  its  intended 
purpose  with  a  very  short  rise  of  the 
valve. 

(2.)  A  second  improvement  consists 
in  combining  with  the  ordinary  alide 
▼alves  of  locomotive  engines  two  sliding 
throttle  valves,  placed  directly  on  the 
steam  port  face  of  the  cylinder,  whereby 
the  admission  of  steam  into  the  cylinders 
may  be  regulated  to  the  utmost  nicety, 
and  consequently  with  the  greatest  pos- 
sible economy,  without  at  all  interfering 
with  the  freedom  of  action  of  the  exhaust 
ports,  or  requiring  any  enlargement  of 


the  steam  passages.    The  details  of  this 
new  combination  are  represented  in  fig.  2. 

A  is  the  cylinder ;  B  B,  the  steam  ports ; 
C,  the  exhaust  port ;  B^  B^  the  ordinary 
slide  valve ;  C^  C^  the  cylinder  facing ;  E, 
the  spindle,  by  which  the  slide  valve  is  con- 
nected to  the  eccentrics ;  A^  A\  are  the  two 
slide-throttle  valves,  which  are  mounted  on 
a  spindle  D,  which  has  its  bearing  in  a  re- 
cess formed  in  the  body  of  the  slide  valve 
BS  so  that  whatever  motion  is  given  to  the 
slide  valve  they  partake  of  the  same,  and 
move  along  with  it  to  the  same  extent.  The 
length  of  each  of  the  throttle  valves  is  equal 
to  the  breadth  of  the  slide  valve,  B\  so  that 
when  they  come  over  the  steam  ports  they 
may  still  have  a  bearing  upon  the  cylfaider 
facing.  A  greater  or  lesser  throttling  ac- 
tion is  effected,  by  simply  turning  round  the 
spindle,  D ;  one  of  the  throttle  valves  being 
connected  to  it  by  a  right-hand  screw,  and 
the  other  by  a  left-hand  screw,  so  that  as 
the  spindle  is  tyrned  the  one  way  or  the 
other,  the  two  valves  are  simultaneonaly 
brought  nearer  to,  or  pushed  farther  from 
the  alide  valve,  and  the  quantity  of  steam 
admitted  at  eadi  stroke  of  the  piston  regu- 
lated accordingly. 

(3.)  The  next  improvement  to  which  we 
have  to  direct  attention,  relates  to  the 
fire-box,  and  has  for  its  object  a  reduc- 
tion in  its  weight  without  any  corre- 
sponding reduction  in  the  amount  of 
effective  heating  surface.  Of  this  im- 
provement the  patentees  observe,  "  We 
consider  it  to  be  more  especially  adapted 
to  such  engines  as  have  no  trailing- 
wheels,  but  no  doubt  it  will  be  found 
more  or  less  applicable  to  locomotives  of 
every  description."  Fig.  3  is  a  sectional 
elevation  of  their  improved  fire-box; 
and  fig.  4  a  cross' section  of  it  on  the 
line  a  6  of  fig.  8. 

A  is  the  fire-box,  which  is  rounded  off  at 
the  top  in  the  manner  shown,  the  rounding 
off  commencing  below  the  door,  B,  tfaroagh 
which  the  fuel  is  supplied,  and  being  car- 
ried up  towards  the  erown,  CD ;  D  ta  the 
water  space ;  £,  one  end  of  the  barrel,  or 
cylindrical  part  of  the  boiler;  and  F  the 
space  oeeupied  either  with  a  flue  or  more 
generally  with  the  tubes.  L,  is  a  loDg;i* 
tudinal  midfeather  which  occupies  a  central 
position  in  the  fire-box,  and  is  open  to  the 
water  space,  D  D,  both  at  back  and  firoot. 
The  bottom  of  this  midfeather,  L,  is  about 
twelve  inches  from  the  upper  snrfiioe  of  tlie 
fire-bars,  so  that  the  area  of  the  fire-grate 
is  not  diminished  thereby  in  the  least.     So 
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ftai»  tiif  «ppw  part,  /,  9i^  midfeivtlier, 
aext  Iii9  tai^  lfiiB4»t  it  oat  airaf  in  order 
thfit  ;th«  number  of  tnhm  ma/  not  be  de- 
creMed  hj  t^  fjntrpd^cHipn  of  the  mld- 
liaUier. 

(4.)  To  «fidUe  the  bwrel  of  the  boiler 


to  be  brought  mpch  lower  than  at  pre- 
sent, Messrs.  M'Conochie  and  Claude 
propose  the  following  alten^tipQ  il^  the 

SoBition  of  the  cranks  of  theaicle  of  the 
dying  wheels,  a,a4  i.0  l^he  xno^e  ojl  ^ ' 
tAchvDg  ^19  aib  to  th|^  whe^p. 


A  A  (fig.  5)  ai©  the  wheels ;  B,  the  cnuk-  tlons  pwch  nearer  to  the  wheel  th«nn«ial ; 
iMI.  The  ennks,  A  6,  ave  pwt  as  usual  at  and  instead  of  being  retnmed,  so  that  the 
jcUM  w^  to  Moh  other^  but  oeeopy  pod.      third  (dde  of  the  cnok  may  be  broaght 
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down  to  enter  the  central  bow  or  eye  of  the 
wheel,  D,  it  is  inserted  in  a  supplementary 
boss,  E.  FF  are  journals,  which  occupy 
the  place  in  the  central  boss  usually  asMgned 
to  the  end  of  the  crank- shaft,  and  senre  as 
bearings  to  the  engine.  (These  journals 
may  be  made  in  one  piece  with  the  wheel.) 
By  this  arrangement  we  are  enabled  to  place 
the  axial  line  of  the  cylinder  further  apart, 
(that  is  to  say,  by  all  the  thickness  of  the 
two  outside  cheeks  of  the  crank)  and  conse- 
quently to  ha¥e  the  barrel  of  the  boiler  pro- 
portionably  low. 

Fig.  5. 


(5.)  For  feeding  the  boilers,  the  fol- 
lowing improved  arrangement  to  adopt- 
ed :  ijie  feed-pnmp,  as  stated  in  oar  last 
notice,  and  as  will  oe  seen  by  reference 
to  the  figures  which  accompanied  it,  are 
placed  outside  of  the  driving  wheels. 
The  piston-rod  is  attached  by  a  connect- 
ing rod  and  pin  to  one  end  of  the  axle 
of  the  drivinfl^  wheels,  or  to  the  nave  of 
one  of  the  wheels,  and  the  connecting- 
pin  occupies  a  position  sufficientlv  eccen- 
tric to  produce  the  length  of  stroke 
required  to  be  given  to  the  pump ;  and, 
instead  of  the  ordinary  conical  seated, 
or  lifting  valves,  a  valve  is  made  use  of 
simikr  to  the  slide-valve  of  a  steam 
engine,  which  is  worked  by  a  rod  at- 
tached to  a  crank  formed  on  the  end  of 
the  eonneoting-pin. 

Messrs.  M*Conochie  and  Claude  spe- 
cify some  other  contrivances  which  may 
be  considered  rather  in  the  light  of  use- 
ful appendages  to  the  locomotive  engine 
than  as  improvemento  in  the  engine  itself. 

The  most  striking  of  these  is  a  plan 
for  facilluting  the  adjustment,  while  the 
engine  is  running^  of   the  portion    of 


weight  borne  by  the  wheels  resneetively ; 
but  this  improvement,  it  must  oe  observ- 
ed, is  applicable  to  such  engines  only  as 
are  provided  with  six  or  more  wheels. 

A  toggle  joint  is  placed  intermediate  be- 
tween the  bearings  of  the  axles  of  the  tnulnig 
wheels  and  the  springs  of  the  carriage  (which 
are  immediately  oyer  them,)  and  connected 
by  joints  to  the  engine  frame  and  springs. 
A  rod  connects  the  knuckle  of  this  toggle 
joint  to  the  piston  rod  of  a  small  steam 
cylinder,  which  is  connected  with  the  boiler 
by  means  of  a  pipe,  upon  which  there  is  a 
stop-cock.  When  the  driver  wants  to  in- 
crease the  weight  borne  by  the  driring 
wheels,  he  hu  only  to  open  the  stop-cock, 
which  will  allow  either  steam  or  water  from 
the  boiler  to  enter  above  the  piston,  and  tUs 
will,  of  necessity,  draw  the  toggle  joint  into 
an  upright  posidon,  and  so  cause  tJie  weight 
of  the  locomotive  to  come  more  upon  the 
driring  wheels,  and  to  reduce,  in  a  corre- 
sponding degree,  the  weight  upon  the  trailing 
wheels.  And  to  produce  the  opposite  effect, 
the  driver  has  but  to  allow  the  steam  or 
water  to  escape  from  above  the  piston,  and 
go  into  the  reverse  end  of  the  cylinder. 

Messrs.  M'Gonochie  and  Claude  pro- 
pose also  the  following  clever  means  of 
stopping  or  checking  the  progress  of  an 
engine  and  train  in  cases  of  danger  of 
colusion,  or  generally  where  it  is  desira- 
ble to  reduce  the  rate  of  speed : — 

A  series  of  tubes  lead  from  the  steam 
boiler  underneath  the  tender  and  carriages, 
and  are  interlocked  with  one  another,  la 
manner  to  be  afterwards  explained.  The 
engineer  has  at  his  command  a  cock,  bj 
wUch  he  can  in  an  instant  admit  steam  into 
these  tubes  or  shut  it  off.  The  steam,  when 
so  admitted,  may  be  made  to  actuate  In 
various  ways '  breaks  placed  between  the 
wheels.  For  example,  it  may  be  conveyed 
by  a  branch  pipe  into  a  small  vertical  woric- 
ing  cylinder,  and  made  there  to  press  a 
piston  upwards,  so  as  to  throw  out  two 
breaks  (connected  with  the  piston,)  one 
agidnst  the  front  wheel  and  the  other  sigainst 
the  hind  wheel ;  or  it  may  be  made  to  act 
directly  upon  the  breaks  themselves ;  or  It 
may  be  made  to  act  on  a  weighted  lever 
br^,  through  the  medium  either  of  a  hoii  • 
zontal  cylinder  or  of  a  vertical  one.  Eadi 
length  of  tubing  is  made  of  a  receiving  form 
at  one  end,  and  of  an  entering  form  at  the 
other.  The  former  is  widened  considenblj 
at  the  mouth ;  and  just  at  the  point  when 
it  begins  to  be  widened,  an  annular  spring, 
made  of  vulcanized  caoutchouc,  is  inserted 
in  a  seat  made  for  it  on  the  inside  of  tke 
tube,  and  made  fast  thereto.  Before  the 
entering  tube  is  inserted,  the  face  of  the 
annular  spring  projects  slightly  beyond  the 
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ianer  periphery  of  tiie  reoeiving  tabe;  but, 
on  that  tube  being  puhed  in,  it  prenei  back 
the  annular  spring,  which  afterwards  closes 
tightlj  upon  the  entering  tube,  and  forms  a 
perfectly  steam-tight  joining.  The  different 
lengths  of  tubes  are  thus  joined  together  by 
■imply  thrusting  the  one  Into  the  other ;  an 
operation  which  takes  up  but  little  time, 
and  requires  no  skill  whate?er.  Ajkd  when 
the  driyer  sees  occasion  to  stop  or  check 
the  progress  of  a  train,  he  can  inatantly, 
without  lodng  time,  or  communicating  with 
aaf  one,  let  on  the  steam,  and  bring  all  the 
bfeaks  of  a  tndn  into  simultaneous  opera<- 
tion. 

Another  very  useful  inTention  of  this 
rappiementary  class,  oonsista  of  a  new 
mode  of  connecting  railway  carriages 
together,  by  which  the  necessity  of  the 
tedions  process  of  slacking  back,  in  order 
to  ease  the  coupling  suffieientlv  to  enable 
it  to  be  detached  from  the  hook,  is  com- 
pletely obmted.  Fig.  6  is  a  side  eleva- 
tion, and  fig.  7  a  plan  of  this  improved 
ooapling. 

AA  are  screws,  such  as  are  ordinarily 
employed  in  such  couplugs ;  HH,  hoops, 


which  are  foiged  on  to  the  ends  of  these 
screws,  for  the  purpose  of  affording  bearings 
to  three  eocentrics,  BBB ;  D  is  a  pin,  which 
locks  these  eccentrics;  and  C,  a  lever,  by 
which  the  eccentrics  are  worked.  The  mode 
in  which  this  coupling  is  used  is  as  follows : 
— ^The  pin,  D,  being  taken  out,  and  the 
lever,  C,  pulled  down  half  a  circle,  the 
coupling  is  expanded  by  the  action  of  the 
eocentrics  to  an  extent  sufficient  to  sllow 
the  coupling  to  be  lifted  over  the  hook  to 
which  it  is  attMshed. 

Before  oonclnding,  we  must  not  forget 
to  notice  that  Messrs.  M*Conochie  and 
Claude,  in  addition  to  the  numerous 
improvements  of  which  we  have  given 
an  account,  describe  in  their  specification 
two  plans  for  adapting  oscillating  cylin- 
ders to  locomotive  engines ;  of  which  it 
may  be  sufScient  to  say,  that  the  chief 
object  aimed  at  in  both,  is  to  bring  the 
oscillating  or  vibrating  parts  upon  which 
the  steam  more  immediately  acts,  as  close 
as  may  be  to  the  drivinff-wheels,  and 
thereby  to  prevent  any  oscillation  arising 
from  the  overhanging  weight  of  the 
cylinders* 
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It  will  be  worth  while  here  to  bring 
forward  the  objection  on  which  they 
principally  rely  who  doubt  the  legitimacy 
of  those  oonclosions  arrived  at  by  means 
of  symbolical  algebra.  (The  truth  of 
these  eonclnsions  is  doubted  by  no  one, 
but  only  the  evidence  of  the  method  by 
which  they  are  deduced.)  This  objee« 
tion  is,  that  we  attempt  to  get  more  out 
of  the  conclusion  than  we  put  into  the 
premises,  so  that  the  theorem  b  at  first 
obtained  solely  on  the  supposition  of  a 
and  b  being  numbers,  ana  then  inter- 
preted afterwards,  and  made  to  apply  to 
what  are  not  numbers.  In  short,  that  a 
and  b  are  numbera,  and  nothins  but 
numbers  in  the  axioms  and  postulates, 
and,  therefore,  must  remain  numbers 
throughout  the  process  and  in  the  final 
result.  This  objection  does  three  things: 
— -( I .)  Makes  a  supposition,  which  is  not 
tme  in  that  sense  which  alone  affecU  the 
present  ouestion,  vis.,  the  supposition 
that  a  and  6  are  comidered  to  be  numbers 
in  the  premises,  or  axioms  and  postulates 
on  which   we  now-a-days    found  the 


theorem.  The  olgector  tadtly,  however, 
but  really  la  referring  to  the  notions  with 
rega^  to  a  and  b  neld  by  those  who 
first  discovered  the  theorem,  and  by 
beginners  at  the  present  day»  who  are 
mentally  In  the  same  condition «— the 
arithwietieal  condition^  if  one  may  so 
term  it. 

(2.)  The  objection  founds  on  this  sup- 
position a  charge  of  logical  error,  which 
would  be  true  if  the  supposition  itself 
were  true.  The  error,  namely,  of  giving 
to  a  and  b  a  wider  signification  m  the 
conclusion  than  we  gave  to  them  in  the 


(3.)  The  objection  faivolves  itself  a 
logical  error,  though  of  a  di£Perent  nature 
from  that  which  it  alleges :  namely,  that 
because  A  is  deduced  from  B,  it  can  be 
deduced  from  nothing  else  but  B.  For, 
it  supposes  that,  because  the  binomial 
theorem  was  originally  deduced  on  the 
supposition  of  a  and  b  being  numbers,  it 
cannot  be  deduoed  from  any  other  sup- 
position. There  are  two  ways  of  show- 
ing the  falsity  of  this :  one  (which  may 
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be  odied  thfi»  aiMiyikal  wir)  afready  fe« 
fsrred  l»,  nimefy,  by  etftonnfog  wbct  «r<^ 
and  #bit  arft  not  tb«  efsentiai  to^iiloti 
in  the  p^o^sa :  tht  ofhei*  (wWcb  may  be 
edited  the  synthetical  way)  by  actually 
beginning  with  a  and  b  on  the  supposi- 
tion that  they  do  noi  fepresent  numbers, 
but  some  other  operations  (for  instance, 
the  operations  of  differentiating,  usually 

denoted  by  _,  or  d'  and  _  or  tU)  andt 
dx  dy 

building  tip  tbe  t&eorem  ffotn  (his  fbud- 
dafion.  In  doiAg  so,  of  course  we  are 
at  liberty  Co  retain  th^  original  significa- 
tions cf  ihe  other  symbols,  such  as  +  -«^ 
and  80  on.    W6  migfit,  if  we  pleased, 

a've  other  significations  to  these  symbols 
»o,  providing  toe  combined  iFiem  aC' 
cordifig  to  the  same  laws  as  before,  and 
thb  binomial  tbeofem  would  remain  un- 
altered, except  that  now  we  should  have 
a  totally  new  tnterpretaiian  to  inake  of* 
the  meanine  of  the  final  result  or  equa- 
tion, or  rather  of  the  terms  composing 
the  two  sidetf  o^  the  equation. 

It  is  possible  that  the  objection  her6 
mentioned  may  be  tacitly,  and  perhaps 
unconsciously,  .noade  with  reference  to 
certain  /'proofs'  of  the  binomial  theo- 
rem, wbicn  are  really  open  to  it,  eitbeir 
through  limited  views  in  the  author  of 
such  proofs,  or  inaccuracv  in  his  phra-' 
seotogy.  Jost  ai  Bisbofp  Berkeley 
cbiirged  (and  probably  with  tmth)  some 
o€  the  fMthffiOiatioian*  of  his  day,  with 
the  logical  err^r  of  firit  sopporing  dx  t» 
be  «om^Mtir^,  and  after  reasoning  on  thss 
supposition^  tnmhig  round  and  eontK 
dering  the  sad  d!^  to  be  nothing,  kn 
incautious  mode  of  expression,  no  doobt 
fully  JMtifitd  ihia  aeeoaatioQ  of  Berkeley, 
although  the  #riterk  m  ehargad  either 
might  at  mifbt  noi  entertotn  eorfeoi 
vicwa  of  Ike  thing  so  kiaoouratdy  ex>. 
pressed. 

WHh  regtrd  to  the  varioui  prooft  of 
the  binomial  theorem,  I  cannot  look  imm 
what  is  balled  "  fiuler'e  Proof"  as  at  all 
Ukely  to  gito  aAv  Metrer  notioiit  on  the 
suhjeet  to  one  woo  meets  with  it  for  the 
first  thne  id  tko  ordinary  eourae  of  rend* 
iiiffi  li  i^neari  to  itie  impossible  td 
oonvey  satisfactory  ideas,  u  to  the  ex- 
tension ^  the  theorem  from  positive 
integral  indices  to  fractional  and  negative 
ones,  without  al  the  same  tiihe,  In  faet, 
going  80  far  at  to  give  a  general  view  of 
the  priiiei|vlef  of  aymbolioil   Algebra. 


Ntfther  eftli  th«  idste  ef  what  ii  nuesttit  hf 
**  the  perftiaiienee  t/l  ttfotttltisi  forma,^ 
ht  tmj  seized  withotit  obtaining,  AC  ^ 
same  time,  these  general  views.  In 
passing  from  the  binomial  theorem  for 
positive  integer  values  of  the  index  to 
others,  the  one  klea  wLleh  should  fiM 
be  prominently  brought  forward,  is  that 
of  toe  change  of  interpretation  of  iho 
symbols^  even  though  the  learner  shouU 
stiH  persist  in  eonsidering  them'  ai  num^* 
^er«-^thia  ohange  of  laterpretatieKi  bemg 
in  fisel  perfeeily  eonsisscol  wkh  soeh  « 
restricted  view. 

In  the  coarse  of  the  preceding  remarks 
frequent  mention  has  been  made  of  using 
symbols,  without  attaching  any  definite 
meaning  to  them.  It  mav  mpear  strange 
to  say  that  symbolical  a^ora,  which  is 
an  algebra  in  whieh  no  particular  signi- 
fication is  attaehed  to  the  symbols  em- 
ployed, is  a  system  of  reoeonta^.  The 
qoestion  will  naturally  be  asked^  "  How 
can  we  reason  about  wbat  we  doQ*t  un- 
derstand f  "  The  following  extract  from 
Dugald  SteWJitt  Will  at  once  enable  every 
reader  td  answer  the  question  for  liim- 
self. 

"  Take,  then,  any  step  of  one  of  Eu- 
clid's demonstrations ;  for  example,  the 
first  step  of  bis  first  propositiooi  and  state 
it  in  the  form  of  a  syllogism.  '  AH 
straight  lines  drawn  from  the  centre  of  a 
cirofe  to  the  ehcumfcrenee,  are  eottal  to 
oae  another.  But  AB  and  CD  ttfe 
straight  lines  drawn  fron  the  centre  of  a 
cirele  to  the  oirecraiferenee«  Thertlbre 
AB  ie  eqoal  to  CD/  It  it  perfeetlf 
maoifeet  thatitf  erder  to  fM  the  force  M 
this  eoDolosion,  it  is  by  no  means  neoea^ 
sary  that  I  thoald  annex  anyparti^htf 
notions  to  the  letters  AB  or  CD«  or  that 
I  should  comprehcvKl  what  Is  meant  by 
equality,  or  I7  a  eircle,  tto  eenrre,  ami 
its  oirenmference.  Bv^y  oerso*  must 
be  satisfied  that  the  truth  or  the  ooiichi« 
sion  is  oeeessarily  im|riied  it>  that  of  the 
two  premises;  whaiefW  the  partietiljlr 
things  may  be  to  whieh  riiese  premitea 
relate.  In  the  fottowiqg  sylltgisu  too: 
'All  men  nmst  die;  Peter  ii  a  maft| 
therefor^  Peter  most  die;'  thtrrldeDea 
of  the  eonoioslon  does  not  in  the  least 
depend  on  die  partiealsr  notioat  I  annex 
to  the  words  aiaa  and  Peter  i  but  trovM 
be  eqaally  complete,  if  we  were  to  tii^ 
Btitnte  instead  of  th^n  two  letters  eif 
the  alphabet,  or  any  other  ioalgaiileaut 
charactsra,    *  All  Xs  must  die }  Z  it  an 
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X,  therefmre  Z  ninst  die ;'  is  a  syllogism 
which  forces  the  assent  do  less  thso 
the  former.  It  is  further  obvious  that 
this  syllogism  wouM  be  equally  conclu- 
sive if,  instead  of  the  word  die,  I  were 
to  subetiture  any  other  verb  that  the  Ian- 
goage  contains;  and  that  in  order  to 
perceive  the  Justness  of  the  inference,  it  is 
not  even  necessary  thst  I  should  under<> 
stftnd  its  meaning.  In  seneral  it  might 
be  easfiy  shown  that  all  the  rules  of 
logic,  with  respect  to  Syllogisms,  might 
be  demontrtrated  witmmt  having  it- 
oovrse  to  anything  but  lettehr  of  the 
alphabet;  in  the  same  manner  (and  I 
may  add  oh  the  very  same  principles) 
the  algebraist  demonstrates,  by  means 
of  these  letters,  the  various  rules  for 
transposing  the  terms  of  an  equation. 
From  what  has  been  said,  it  follows, 
that  the  assent  We  give  to  the  con- 
ehision  of  syllogism  does  not  result  from 
any  examination  of  the  notions  ex- 
pressed by  the  different  proportions  of 
which  it  is  composed,  but  is  an  imme- 
diate consequence  of  the  relations  in 
which  the  words  stand  to  each  other. 
The  troth  is  that  m  every  syllogism,  the 
inference  is  only  a  particular  instance  of 
the  general  axiom,  that  whatever  is  true 
universally  of  any  sign,  must  also  be 
true  of  every  individual  which  that  sign 
ean  be  employed  to  express.*'  (**Philo8. 
of  Mind,"  Part  L,  chap,  iv.,  Section  2.) 
This  last  sentence  of  Stewart's  is  almost 
Of  itsdf  «a  explanation  of  symbohe 
algebra. 

The  experience  of  every  one  who  has 
gone  through  the  usual  elementary 
course  of  mathematics,  illustrates  this 
peculiar  nature  of  algebra.  The  constant 
complaint  of  every  learners—and  especially 
of  those  who  do  not  commence  till  after 
the  schoolboy  age — is  that  he  does  not 
tmder stand  what  he  is  about  in  algebra. 
Ijb  geometry  he  does.  In  the  most  intri- 
oate  questloBS  of  political  economy  the 
learner  is  not  CrSe  from  this  sonree  of 
embarrassment.  In  spite  of  himself  and 
fait  aarithmeticid  predileetiaDs,  he  canifot 
escape  fhmi  the  conscionsness  that  he  Is 
tnechanioallp  putting  symbols  together, 
and  the  very  fact  of  the  absence  of  all 
(necessary)  signification  in  these  sym- 
bols u  exactly  what  troubles  him  the 
most.  Whenever  he  is  anxious  to  con- 
vince himself  that  any  algebraical  trans- 
formation is  true  (for  example  that 
(a-»-6)<»a'^2a&-«-^.)  he  substitutes 


numbers  for  the  letters.  There  is  a  con- 
stant  stmggle  to  understand  what  is  in  re- 
ality not  a  subject  for  the  exercise  of  tho 
understanding.  It  would  be  easy  enough 
to  construct  an  algebra- working  ma- 
chine ;  all  that  it  would  have  to  do  being 
simply  changing  the  relative  positions  of 
some  letters  or  types,  taking  away  some 
and  putting  others  in  their  place,  and  so 
on — ^the  whole  being  done  in  accivdaaeo 
with  some  three  or  foor  laws  of  oombiaa- 
tbn,  the  same  laws  or  *'  rules  "  which 
equally  regulate  the  proceedings  of  tho 
student  and  the  machine.  So  far,  then^ 
algebra  is  in  its  very  nature  a  mechani- 
cal and  non -  understandable  process; 
and  to  attempt  making  it  otherwise 
would  be  in  fact  to  destroy  its  very  exist- 
ence. Those  who  are  hut  slightly  ac- 
quainted with  mathematics  will  be  very 
apt  to  conclude  that  if  these  observationa 
are  true,  algebra  cannot  be  made  a 
subject  for  the  exercise  of  the  intellect 
at  alL  It  will  be  no  easy  matter,  to  make 
them  comprehend  the  connection  be* 
tween  what  is  essentially  mechanical  and 
what  is  essentially  pure  argument  or 
reasoning.  Many  will  be  confirmed  in 
this  conclusion  by  remembering  the 
eflect  produced  on  them  by  some  of  the 
older  books  on  algebra,  after  their  be- 
wilderment and  despair  amongst  the 
modem  treatises.  These  older  books  they 
"  could  underHand"  whereas  in  the 
latter  everything  was  to  them  sheer 
juggling  with  letters.  And  yet  such  per- 
sons cannot  but  be  conscious,  on  reneo- 
tion,  that  arithmetic  itself— their  beloved 
science — is  itself  to  a  very  great  extent 
purely  mechanicaL  Take  ror  example 
a  long  multiplication  sum ;  is  not  the  pro- 
cess carried  on  by  mere  mechanical  at- 
tention to  certain  laws  or  rules  ?  Aye  I 
and  the  figures  are  to  all  intents  and 
purposes  mere  symbols  to  the  mind  of 
the  operator  (or  may  be  so)  and  he  com- 
bines them  just  as  in  algebra,  in  accord- 
ance with  some  three  or  four  laws  which 
he  has  learnt  to  uae  and  attend  to.  So 
little  does  the  schoolboy  (or  anybody 
cJse  who  has  not  come  back  to  the  con- 
sideration of  the  subject  expressly  for 
the  purpose  of  understanding)  think  of 
the  signification  of  what  he  is  doing,  or 
the  real  nature  of  the  operations  in  which 
he' is  engaged,  that  when  he  is  told  for 
the  first  time  that  multiplication  is  in 
reality  nothing  but  successive  addition, 
and  division  nothing  but  successive  sub- 
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tractioni  it  is  to  him  a  new  idea— or  at 
any  rate  one  of  which  he  had  only  indls* 
tinct  glimpses  before. 

But  further ;  the  aymbols  1,  2,  3,  4, 
5,  6,  7,  8,  9,  what  do  they  signify? 
What  meaning  do  you  attach  to  them  P 
Examine  your  notions  clearly,  and  it  will 
be  found  that  they  involve)  the  idea  of 
operation-'-9k  purely  mental  operation, 
certainly ;  namely,  that  by  which  certain 
relation$*9re  perceived.  It  is  utterly 
impossible  to  attach  any  idea  to  the 
svmbol  3  without  reference  to  something 
else.  A  picture,  or  any  ordinary  word, 
such  as  *'  tree,"  for  instance,  may  stand 
for  some  one  object,  and  convey  an  idea 
to  ihe  mind  without  reference  to  any 
other  idea.  But  these  numerical  symbols 
can  do  nothing  of  the  kind. 

Leaving  aside  these  purely  mental 
operations,  however,  we  assert  that  arith- 
metic is  a  '*  calculus  of  operationt  purely 
conventional  and  arbitrary** — ^not  here- 
by implyinfi^,  by  any  means,  that  the 
truths  of  aiithmetic  are  either  conven- 
tional or  arbitrary.  Very  little  need  be 
said  to  prove  this,  since  every  one  knows 
that  the  signification  we  attach  to  any 
figure,  depends  not  only .  q^[  its  form 
(such  as  4),  but  on  its  reUUtvi^^pQsition 
with  regard  to  the  surroundjuig  figures, 
if  there  are  any ;  so  that  it  roavstaiid  for 
four,  or  forty,  or  four  hundred^.  &o.  In 
our  arithmetic,  this  purely  conventional 
and  arbitrary  notation  is  one  of  those 
rules  or  laws  of  combination  of  the  sjrm- 
bols  to  which,  as  in  algebra,  the  operator 
has  to  pay  constant  attention — this  atten- 
tion, in  fact,  constituting  a  great  part  of 
his  work.  Some  of  the  single  symbols 
themselves  represent  the  reiuUe  of  ope^ 
rations  ;  8,  for  instance,  representing  the 
product  of  2  and  4.  Other  such  resulte 
are  represented  by  conventional  arrange- 
ments, such  as  12. 

All  these  things,  of  course,  are  obvious 
enough  ;  but  if  they  give  the  notion  of 
"conventional  and  arbitrary  modes  of 
operating  on  symbols,"  which  yet  lead 
to  usefuland  important  results — a  great 
advance  will  be  made  towards  the  com- 
prehension of  the  nature  and  utility  of 
symbolical  algebra.  A  tolerably  good 
notion  of  these  may  be  conveyed,  too,  by 
the  following  considerations: — Any  one 
can  understand  that  one  series  of  opera- 
tions may  have  the  same  result  as  another 
series  of  operations  (the  operations  being 
either  mental  or  physical,  and  even  nt- 


nual).  He  can  understand,  too,  that  in 
many  cases  it  may  be  advisable  and  con* 
venient  to  employ  one  of  these  series 
rather  than  the  other,  and  that  it  may 
frequently  happen  that  the  desired  result 
can  only  be  attained  by  one  of  these 
series,  inasmuch  as  we  are  unable, 
through  some  cause  or  other,  to  perform 
Uie  oUier  series,  and  that  it  may  thus 
become  desirable  (and  even  necessary  to 
certain  ends)  to  investigate  from  the 
very  nature  of  the  operations  themselves 
what  series  or  combination  of  them  are 
equivalent ;  t.  e.,  produce  the  same  final 
result  The  knowledge  of  which  equiv- 
alence, enables  us  to  substitute  possible 
for  impossible  operations  (that  is  isi^o** 
sible  not  in  their  own  nature,  but  ina- 
possible  to  us  through  present  incapacity 
or  ignorance). 
Those  who  understend  the  subject  will 

Serceive  that  I  have  here  been,  in  fact, 
escribing  the  nature  and  advantages  of 
algebra,  in  which,  to  take  an  example,  it 
is  shown  that  such  an  operation  as  that 
denoted  by  «»»+»,  may  be  replaced,  with« 
out  affecting  the  result,  by  another  series 
of  operations  denoted  by  x"  x  x*. 
{To  he  eontinmed.) 


LAPOINTS'S  WATBR-GAUOB  PIPS. 

[Abstract  of  Report  of  MM.  Ponoelet,  Ploberf,  ud 

Morin  to  the  French  Academf  of  Sciences,] 

Tlie  importance  of  this  sabject,  in  tiie 
application  of  water  as  a  moving  power  for 
machinery,  or  other  practical  purpiMes,  will 
be  understood  by  all  who  are  aware  of  the 
difficulty  of  ascertaining,  with  the  requisite 
degree  of  precision,  the  qaantity  of  water 
expended  under  variable  cireamstanoes, 
daring  a  given  period  of  time.  The  dif- 
ferent results  produced  by  a  particular  ar- 
rangement of  the  apertures;  a  change  of 
rapidity  in  the  rerolutions  of  the  wheda ;  a 
vsiriation  of  the  letel  in  the  head  and  foil ; 
and  other  modifying  causes,— «re  such  as  to 
show  that  it  is  by  no  means  easy,  exactly  to 
appreetate  them  in  experiments  upon  the 
eifoct  of  water  power. 

An  apparatus  which  would,  by  the  mere 
inspection  of  an  index,  and  the  application 
of  a  simple  form  of  calculation,  give  at 
once  the  quantity  of  water  flowing  Sirough 
a  known  orifice,  in  a  given  time,  would  be 
a  ^contrivance  of  great  utility  to  engineers 
and  others  charged  with,  or  interested  in, 
the  application  of  hydraulic  science  to  as- 
certain practical  effects.  Many  attempts 
have  been  made  to  soWe  this  problem,  most 
of  which  have  been  directed  to  the  deter- 
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'minaUon  of  the  mean  Telocity  of  the  floid 
in  a  aeetion  of  known  surface,  thence  de- 
dueing  the  yolnme  of  the  flow.  M.  Lapointe 
propoaea  to  aaoertain  immediately,  and  with- 
ont  other  measurement  than  the  inspeeUon 
of  an  index,  the  'quantity  of  water  flowing 
through  any  aperture,  and  under  all  circum- 
stances. 

Aooording  to  the  description  giyen  by  the 
isommittee,  the  apparatus  used  by  him  con- 
sisted of  a  cylindrical  pipe,  fumiahed  with 
a  little  wheel  with  heliooidal  wings,  the  axis 
of  whieh  corresponded  with  that  of  the  pipe, 
and  whieh  gaye  motion  to  an  index  placed 
abore  the  water,  and  within  sight  of  the  ob- 
■errer.  The  tube,  widened  at  its  month  in 
a  form  shnilar  to  that  of  the  contracted 
Tein  iasuing  from  a  circular  aperture,  is 
fastened,  by  means  of  a  flanch  and  bolts,  to 
the  dam  of  plank  which  prevents  the  passage 
of  any  water  except  through  the  pipe.  The 
axis  of  this  pipe  is  horisontal,  and  it  is 
plaoed  so  low  that  its  upper  edge  may  be 
always  beneath  the  level  of  the  water  below 
the  dam,  which  will,  in  all  cases,  ensure  a 
fUl  flow  from  it. 

Hie  wheel  is  placed  in  the  axis  of  the 
pipe,  and  at  such  a  distance  from  its  mouth, 
that  the  parallelism  of  the  filaments  of 
water  may  be  established  by  the  time  they 
reaeh  it.  The  axle  of  the  wheel  imparts 
movement  by  a  bevel  gearing  to  a  very  light 
vertical  spindle  which  rises  from  the  pipe, 
above  the  level  of  the  water,  and  moves  an 
index,  by  which,  when  the  apparatus  is  at 
work,  the  number  of  revolutions  made  by 
the  wheel,  in  any  given  time,  may  be  de- 
termined  without  stopping  or  changing  the 
motion. 

It  will  be  readily  perceived  that  when 
there  is  a  difference  of  level  between  the 
water  on  opposite  sides  of  the  dam,  there 
will  be  a  current  passing  through  the  pipe, 
and  that  the  wheel  will  begin  to  turn  as 
•ooB  as  the  action  of  the  current  overcomes 
the  passive  resistance  of  the  apparatus.  The 
velodty  of  the  wings,  or  the  number  of  re* 
TOlutions  made  by  the  wheel,  increases,  then, 
wm  the  difference  of  level,  or  with  the  ex- 
penditure of  water,  aoeordmg  to  a  law  whieh 
was  left  to  be  determined,  by  direct  expe- 
rimenta,  whether  it  was  sufficiently  simple  to 
readertheapplleation  convenient  and  certab. 

For  this  purpose  M.  Lapointe  made  the 
following  experiments  at  one  of  the  races 
of  die  powder  works  at  Bouchet.  The 
outlet  of  the  face,  where  it  emptied  into  the 
general  canal  of  discharge,  waa  dosed  by  a 
dam  of  planks,  in  which  were  made  three 
apertures,  eadi  being  three-tenths  of  a 
metre  square,  and  encased  with  sheet  hron. 
Gates,  also  of  sheet  iron,  were  worked  by 
screws,  so  ai  to  allow,  ia  each  ezperimenty 


of  the  passage  of  all  the  water  which  pre* 
seated  itself,  and  thus  to  maintain  a  constant 
level  above  the  bottom  of  the  orifices.  The 
flow  through  these  apertures,  the  edges  of 
which  were  sharp, — the  contractioDs  com- 
plete entirely  around  them,  and  which  were 
very  aimilar  in  arrangement  and  dimensiona 
to  the  apertures  atudied  by  Meaars.  Pon- 
eelet  and  Leabros, — may  be  estimated  by 
the  results  obtained  by  these  practised  ob- 
servers. 

The  gauge  tube  was  placed  in  another 
dam,  at  a  sufficient  distance  from  the  former, 
and  above  which  a  constant  level  was  esta- 
blished and  maintained  during  each  experi- 
ment. 

The  control  and  constancy  of  the  levels 
being  thus  acquired  and  ascertained,  it  was 
certain  that  the  gauge  pipe  and  the  little 
measuring  gates  delivered  equal  volumes  of 
water  in  the  same  period  of  time.  One  of 
the  observers  remained  near  the  little  gates, 
to  be  certain  that  the  level  was  constantly 
maintained;  while  the  other  took  post  at 
the  gauge  pipe,  to  observe  the  number  of 
revolutions  made  by  the  wheel  per  minute ; 
using  for  that  purpose  one  of  Breguet's 
counters. 

In  the*  MVsf  experiments,  of  which  the  re- 
snlts  ir^-wten  by  M.  Lapointe  in  his  me- 
moir, hitf 'Operated  in  this  manner  with  eon- 
stan«  leV(A6':  the  differences  in  the  height  of 
water  aliove  the  dam,  and  that  below  it, 
being  eomprised  between  *06  and  '24  metres. 
Now,  taking  for  abscissas  the  volumes  of 
water  expended  in  a  second,  and  for  ordi- 
nates  the  corresponding  number  of  revolu- 
tions of  the  wheel,— he  has  shown  that  all 
the  pointa  thus  determined  fall  upon  the 
same  straight  line,  which  intersects  the  axis 
of  the  abscissas  in  advance  of  the  origui  of 
the  co-ordinates.  From  which  he  con- 
cludes i  1.  That  the  movement  of  the  wheel 
doea  not  commence  unless  there  flows,  in  a 
unit  of  time,  a  certain  volume  of  water : 
and,  2.  That  for  the  different  volumes  of 
water  discharged  in  a  unit  of  time,  the  in- 
crease in  the  number  of  revolutions  of  the 
wheel  ii  proportional  to  the  hiorease  In  the 
volumes  expended. 

The  law,  therefore,  which  connects  the 
number  of  revolutions  with  the  correspond- 
ing volumes  of  water  expended  in  a  milt  of 
time,  may,  when  the  rule  ia  established,  be 
represented  by  the  simple  equation  of  a 
right  line,  Qaa  +  5»;— in  which  Q  repre- 
sents the  quantity  of  water  discharged  in  a 
second ;  a  and  b  the  constant  numbers 
frmiished  by  the  observations,  and  which, 
for  the  wheel  used,  have  the  foUowing 
values:  aai*0635  cubic  metres ;  d»*0i247 
cubic  metres ;— and  » the  number  of  revo- 
lutloDi  in  a  second, 
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In  comparing  the  ifMuUs  of  this  practical 
formula,  Q«-0635  cubic  metres  +  '01247  n, 
with  those  of  the  direct  obser rations,  it  was 
found  that  the  greatest  variation  of  the  re- 
sult of  the  formula  from  that  which  was 
furnished  by  the  observations,  at  the  gates, 
was  :^  of  the  latter;  and  this  difference, 
which  is  sometimes  in  excess  and  sometimes 
in  defect,  should  be  rather  attributed  to 
errors  of  observation  at  the  gates,  than  to 
the  instrument  itself. 

It  was  therefore  established*  bj  these  first 
experiments,  in  which  the  volumes  dischared 
per  second  varied  from  -131  to  *372  cubic 
metres,  that,  when  the  discharging  and  re- 
ceiving levels  continued  constant,  the  above 
formula  will  enable  as  directly  to  calculate 
the  expenditure,  by  knowing  the  number  of 
revolutions  made  by  the  wheel.  But  as  in 
these  experiments  the  operations  were  suc- 
cessively conducted  at  different  velocities,  it 
was  natural  thence  to  conclude  that  the  re- 
lation between  the  velocity  of  the  water,  or 
the  expenditure,  and  the  number  of  turns 
of  the  wheel,  was  independent  of  that  ve- 
locity,—or,  that  the  co-efficients  a  and  b  of 
the  formula  were  independent  of  the  veb- 
city; — and  that  consequently  this  formula 
ought  to  apply,  with  the  same  accuracy,  to 
the  measuring  of  water  when  ftie  velocity 
was  variable,  as  when  it  was  permanent. 
This  last  consideration  greatly  extended  the 
utility  of  the  gauge  pipe,  inasmuch  as  it 
rendered  easy  the  measurements  under  va- 
riable levels,  and  enabled  observers  to  avoid 
one  of  the  principal  causes  of  error  in  ex- 
periments upon  water  power. 

However  plausible  might  be  this  con- 
clusion which  M.  Lapointe  had  drawn  from 
his  first  experiments,  he  rightly  conceived 
that  it  was  necessary  to  verify  it  by  spe- 
cial experiments.  For  this  purpose,  and 
in  order  at  the  same  time  to  extend  the 
field  of  his  observations,  he  obtained  from 
the  able' engineers  who  have  the  direction  of 
ihe  Paris  water  works,  authority  to  fix  his 
apparatus  between  two  of  the  great  basins 
of  Chaillot,  the  regular  form  of  which  is 
favourable  to  gauging  by  direct  measure- 
ment of  the  volumes. 

A  trench  of  1*40  metres  in  width,  by 
1*80  in  depth,  waa  made  between  the  two 
reservoirs,  and  extended  in  the  lower  hsiua 
by  a  wooden  trunk  of  the  same  size  and 
about  five  metres  in  length ;  making  the 
total  length  of  the  conduit  about  nine  me- 
tres. At  the  entrance  of  this  conduit  Is  a 
gate,  by  means  of  which  the  flow  of  water 
from  the  upper  to  the  lower  basin  may  be 
regulated  at  pleasure.  Below  this  gate  waa 
placed  the  dam  to  which  waa  attached  the 
gauge  pipe  previously  employed  at  Bouchet. 
A  second  dam,  placed  at  the  outlet  of  the 


conduit,  allowed  the  water  of  the  lowor  level 
to  be  kept  at  a  convenient  height  above  the 
extremity  of  the  pipe.  The  water  which 
passed  over  the  dam  fell  into  a  trough,  in 
which  were  placed  inclined  planes  to  con- 
duct the  water  down  gently,  that  it  might 
fall  into  the  basin  without  causing  too  great 
an  agitation  of  the  surface. 

A  wooden  float,  ^so  large  as  to  |)e  tittle 
afected  by  the  wav^  on  the  aurface  ot  the 
waUr,  sliding  on  a  rod  graduated  to  every 
five  centimetres,  was  used  for  determining 
the  elevation  of  the  leveL 

The  steam  pump  at  ChaiUot  nUaee  bat 
about  140  litres  of  water  in  a  second;  bat,  pn 
account  of  the  exqeas  tpcuwulated  in  the  re- 
servoir, much  more  Jhan  this  q»aptity  could 
be  used  in  operating  with  variable  heada  pf 
water.  At  the  comjuenoeincnt  of  a.aeriea 
ol  experimenU,  the  upper  basin  fM  f*ll» 
and  the  lower  <?ne  almost  eippty ;  -there  was 
then  a  strong  head,  and  the  pipe  dischaiSA^ 
more  than  the  pump  iuppUed ;  in  cqnae- 
quence  of  which  the  level  above  the  pipe 
was  reduced,  as  well  aa  thi»t  bejow  it;  Irat 
the  former  more  than  the  latter.  The  9»qv- 
ing  power,  therefore,  being  equal  to  the  dif- 
ference of  the  levels,  waa  conataiitlj  dimi- 
nishing, until  the  pipe  discharged  but  abqut 
140  litre8,-:the  flow  and  the  supply  kms 
then  brought  to  a  permanent  <^nditioo. 

Ingenious  arraijgements  having  be«a  ms^* 
to  that  effect  by  the  author,  the  obs^rvatiQoa 
of  the  height  of  level  in  the  jower  basin, — 
of  the  corresponding  time,-r-and  of  the  in- 
dex nhowing  the  number  of  revolutions  per- 
formed by  the  wheel,— were  all  made  readily 
and  simultaneously  by  the  ^ame  person.  In 
order  to  account  for  the  difference  in  the 
values  obtained  for  the  conatants  of  the 
formula  in  the^  experiments,  it  should  be 
observed  that  the  wheel  and  index  uae^i,  >iid 
been  altered  in  Uieir  proportions  from  ^oae 
used  in  the  first  experiment. 

These  new  experiments,  to  the  number  pf 
08,  made  under  isonditiona  ot  movemsi^t 
varied  with  the  heads  pf  water  giving  the 
velocity  comprise^  between  '01  and  "435 
metres,  were  graphically  represented  like  the 
preceding,  and  ^In  like  manner  showed  that 
the  relation  beWeen  thie  volumes  qf  wj^ter 
expended,  and  the  number  qf  revolutiona  of 
.tlie  wheel,  is  cxprsfs^d  by  the  equation  of  a 
right  line.  But  here,  in  consequence  of  the 
changea  made  in  tJie  proportions  of  the  wheel 
and  the  index,  the  yalue^  of  the  constant 
coefficients  of  this  equatiqn  are  a  —  * 024, 
and  *=  02203  cubic  metres,  wKich  leads  to 
the  practical  formula  for  calculating  the  flow 
per  second,  Q--024  +  •02i^03  n ;  or,  if  the 
qbservation  be  continued  during  it  period 
expressed  m  seconds  by  /,  then  Q«»*Q24 
t  +  -02203  n,  in  thia  case  n  bfing  the  whcUe 
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number  of  nsfolaiions  daring  the  time  i. 
The  ditcbarges  oijBerved  hanng  been  com- 
prised between  77  and  423  litres  in  a  se- 
cond, it  will  be  perceived  that  they  varied 
.nearly  in  the  ratio  of  1  to  5*5. 

Two  of  the  committee  caused  leveral  of 
the  experiments  to  be  repeated.  These  were 
made  iodiscrimlnatelj  with  full,  and  medium 
heads  at  water,  and  the  results  obtained 
.agreed  perfsctiy  with  those  obsenred  by  M. 
Iiapoiate. 

Anolher  gauge  pipe^  intended  ibr  the  die- 
Ohaige  of  a  lai^  qpaatitf  of  water,  with 
jL  diameter  of  *70  of  a  metre,  was  also  .triod 
at  the  basina  of  ChaUlot.  A  series  of  33 
experiments,  in  which  the  differenoe  between 
the  ^mff  Aod  lower  levels  yaried  from  "03 
to  '^23  of  a  metre,  and  the  expenditure  from 
-8158  to  *23S8  cubic  metres,  verified  anew 
the  proportionality  of  the  discharges  to  the 
expression  of  the  form  a  4-  ^.  The  gvapluc 
repreqaatation  of  the  results  gives  for  the 
constants  a  and  b,  the  values  aa*0.14,  and 
da '0478  cubic  metres,  and  consequently, 
for  the  practical  formula,  Q»  *014  +  *0478  n. 

The  general  result  of  these  experiments 
Is,  that  .the  gauge  pipe,  wheel,  and  Index  of 
M.  Lapointe,  furnish  a  simple,  expeditious^ 
and  accurate  means  .of  determining  the 
quantity  of  water  which  paMWS  ^hromgh 
the  tube,  «jiti»er  wider  jBonstant  or  Tjiriable 
heads.  Its  application  is  not  more  difficult 
than  that  of  imy  other  method  of  ^eaauripg 
by  dams,  and  is  not  subject  to  the  same 
vnoertainty.  Mhm  the  tare  of  ^the  insfem- 
inent  hfs  be^if  once  carefully  ^tahli^hed,  it 
will  at  onoe  givethe-yglnme  of -water  ^desiged 
to  be  known. 

The  ^imnet^r  .of  th^  pi^  being  oi^ly  11- 
jgiiXed  to  a  fuze  which  will  admit  of  being 
x^dlly  placed  in  the  prqper  position;  it 
will  l^  perceived,  that  by  means  pf  one  jor 
two  pipes  of  this  kind,  streams  of  water 
may  be  'measured  which  deliver  ^nreral 
9ibic  metres  per  second.  Such  an  appa- 
ratus would  be  of  great  vtilitT  in  experi- 
venta  relatlTe  to  the  employing  of  water 
power,  in  dtuations  where  the  measurement 
l«  attended  with  many  difficulties,  and  oc- 
oaaionally  gives  rise  to  diapi^tes..  Qnt  what- 
ever care  the  author  may  have  bestowed 
upon  the  de^^rmip^t^oa^yf  the  practioai  for- 
mula, by  the  aid  of  which  the  discharge  is 
computed,  U  Is  proper  that  iti\fi  determinji- 
tion,  which  consists  in  w^»t  may  be  called 
the  tare  of  the  instrument,  might  be  ex- 
amined and  verified  in  the  presence  of  the 
•purties  int^fpvMf  if  tthffre  he  a  quealion  in 
'dispute ;— and  to  this  eflfect  the  author  |Nro- 
pOMs  to  study  the  ratio  which  connects  the 
number  «f  revolutions  with  the  pMsaure  of 
the  iie^  W  water  in  conat^nt  levjils,  by 
jdikh  iie  wffl  }ffi  f^  tff  wif«»  this  v*^fn- 
tiom 


It  was  suggested  by  one  of  the  committee, 
that  a  highly  useful  application  of  M.  La- 
pointe'^ apparatus  might  be  made  by  em- 
ploying the  wheel  and  index  themselves,  to 
limit  and  regulate  the  volume  of  vrater  -dia- 
charged  by  ^e  pipe,  independent  cf  the 
time  and  thevaiiatlon  of  level.  IFbus-no- 
dified,  the  apparatua  would  heoome  « -Mai 
MOMier  meUTf  ^Hiich  would  Mb  ^of  impoftaat 
service  in  the  supply  and  distribution  of 
water  to  cities  $  And  above  aU^  in  oasasiwhere 
.  water  is  to  i>e  shared  or  ^vided  betwet^n 
parties. 

On  the  who]/?,  the  ooxnmitUr  .oonc^mle 
that  the^ujge  pipe  of  M.  Lapointe  i^  con- 
venieat  m  practice,  and  that  it  iupplies  a 
.quick  and  sufficiently  exact.means  of  me^- 
Sttring  the  flow  of  a  stream ;  and  .thevefo^ 
proposes  that  it  should  receive  the  approba- 
tion of  the  Academy.  The  conclusions  of 
the  repoit  wsre  adopted. 


PAUL'S  «,AJBNT  X?CCA,V^TOfL  AW>  JOL^lff- 
COTTlMa  4CA0HINK. 

Sir, — Your  rea^tera  will  doabtiett 
sympathise  with  Mr.  Barnes  White,  4he 
first  patentee  in  England  of  a  drain  tile* 
mi^iQ^^achine,  whose  case  of  neglected 
.merit  appears  in  year-last  Number  (page 
277).  He  is,  however,  but  an  unfor- 
tttnata  iadiyidual  ^  «  ^lory  numerous 
class,  who  seem  bom  but  to  "  serve  iheir 
generation,  and  then  to  fall  asleep.''  The 
foad  t6  whicb  9Ak.  White  pointed,  <'  and 
led  the  -way,"  bas  been '  weH  trodden. 
So  much  so»  that  drain  tile-roachiaes 
imre  become  a  staple  manuftcture,  and 
afoonnd  in  every  exhibition  of  ?igrjcui- 
turai  matters.  Nor  has  an  improved 
method  of  forming'&e  drain,  wherein  to 
lay  the  pipes,  been  overlooked.  Several 
appKcations  of  ploagfas  adapted  for  that 
peculiar  work  have  bsen  made,  with  cim- 
aiderabie  spceess.  ^ore  recently  a  ma- 
chine for  that  purpose  has  been  inveiated 
and  patented  by  Mr.  Joseph  Pftul,  of 
"Tih^lie  Ahblrtla,  Norfolk,  which  pro- 
.misgs  (0  super^dc  all  others.* 

There  wottld4)e  considerable  difficulty 

(a>ly  to  ihe  i^.s^bmiUed  faiy  Mr.  Wbile 
at  page  277,  besides  which,  it  requires 
a  ntoQgh  to  OKcavaie  the  earth  after  the 
.side  cuUJupig  h^  hmn  efBefilti  h^  the 
prqposed  xns^bme;  in  Mr.  !Pau^*s  ma- 


*"9oT  im^nftmmtM  in  spttiiiff  or  forming 
diains  In  land,  and  ibr  ndsfalg  sabtoUs  to  the  snr- 


324 


ON   THB   THEO&Xlf    OF    LEIBNITZ. 


chine,  the  drain  is  cut,  and  cleared 
oat  by  one  operation.  At  the  Annual 
Meedog  of  the  Central  Suffolk  Agricul- 
tural Association,  held  at  Stowmarket 
on  the  7th  instant,  there  was  an  excel- 
lent collection  of  ac^ricultural  implements 
exhibited ;  after  describing  some  of  the 
more  striking,  the  Ipswich  Express 
adds, 

"  Bat,  perhaps,  the  apparatus  which  ex- 
cited the  greatest  interest  ooasisted  of  two 
models  of  newly  inTented  implements,  one 
of  which  was  constructed  for  subsoiliog,  and 
the  other  for  cutting  drains.    Both 


worked  by  windUsses  set  to  work  by  horse 
power.    The  inTentor,  Mr.  Joseph  Paul, 


mschine  for  subsoiling  would  go  otct  half 
an  acre  for  drains  to  the  depth  of  from  two 
to  two  and  a  half  feet,  in  a  day.  Hie 
machine  for  cutting  drains  consisted  of  a 
revoWing  wheel  with  projecting  scoops,  and 
was  capable  of  catting  to  the  depth  of  4 
feet,  at  the  rate  of  4  feet  per  mfamte,  equal 
to  raising  20  tons  of  clay  per  hoar." 

I  hope  hereafter  to  be  enabled  to  lay 
before  your  readers  a  detailed  deseriptioa 
of  this  instrument,  which  displays  much 
inffenuity  in  its  adaptation  to  the  parti- 
colar  and  yariable  kind  of  work  re- 
quired of  it. 

I  remain,  Sir,  yours,  &e. 

Wm.  Baduslbt. 


of  Thorpe    Abbotts,   Norfolk,   stated  the         92,  Alfred-street,  Islington,  September  18, 1848. 
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Besuming  the  deyelopments  of  (1  +  «)■» 
and  (1  +  «>)*  in  the  communication  which 
I  presume  appears  in  the  Mech,  Mag. 
of  this  month  ;*  we  may  thence  deduce 
a  series  for  the  coefficient  of  any  power, 
«••,  in  the  development  of  (1 +*)*+"• 
For  this  parpose  we  shall  only  have  to 


(l+x)"«l  +  «Mr  +  ' 


K«-l) 


-«»  + 


write  the  terms  of  one  of  the  former  de- 
velopments in  reverse  order ;  arranging 
them  so  that  the  term  involving  Jt^  may 
fall  under  the  leading  term  of  the  other 
development,  and  then  to  multiply  ver- 
tically, as  before;  thus 

M(m— l)(m— 2)  ^  ^ 

— ^ 2^y =^*»  +  ...Pj:^+&C 


(l  +  *)»« A«^+B«^-*  +  C*''"'+D«'-'+ (1.) 

BO  that  we  shall  have,  for  the  coefficient  of  x^  in  (1  +«)«+»,  the  series 


A+Bm+C 


,«^i— _1) 


2 


.V<^ 


(m  +  B-r+l)(t-m-r-f2)...  (m-Hi) 


This  process  has  suggested  to  me  an  easy 
method  of  establishing  the  theorem  given 
by  Leibniti  for  the  Hh  differentita  co- 
efficient of  the  product  of  two  functions. 
The  original  investigation  of  it  is  in 
the  Cmrnnerdum  Eputolicum  of  Leib- 
nitz and  Bernoulli,  a  work  which  I  have 
not  seen;  so  that  I  am  unable  to  say 
in  how  far  this  method  and  that  of  Leib- 
niu  may  agree. 

«  +  «'A+ii"A«  +  i*'''A»  + i^''y+&c. 


2.3.4.. ..r 

Let  the  functions  be  u  and  v :  then, 
changing  the  variable  «,  supposed  to  be 
involved  in  them,  into  »  +  A,  and  mark- 
ing the  several  differential  coefficients, 
with  their  numerical  divisors,  as  supplied 
by  Taylor's  theorem,  with  aocent%  we 
have,  for  the  developments  of  the 
changed  fimetbns,  as  far  as  neoessaryp 
the  two  series 


•»+»^^-«)A^-«+»('-»U-^. V, 


therefore,  multiplying  vertically,  we  have 
for  the  rdi  differential  coefficient  of  w, 


when  divided  by  the  numerical  prodoet 
2. 8. 4... r,* the  series 


and,  consequently,  removing  the  numeri- 
cal divisors,  by  multiplying  every  term 


by  2. 3. 4.  • .  r,  and  using  the  ordinary 
notation,  we  have 


^{w.)        (Tp 


dj/r 


dxr 


+  r 


du     dT'^lv 


dx     dxr 


hi^     r(r-.|)    d»u    dr-hi  drm 

-1  +        2  dx*    *cr-2  + "ZF*' 


•8Maalfp.Sro. 
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which  is  the  theorem  of  Leibnitz.  In 
Gregory's  examples,  p.  13,  where  this 
theorem  is  quoted  from  Leibnitz,  the 
fiiud  term  is  not  exhibited  as  I  think  it 


should  be;   since  a  learner  might  not 
perceive  that  -7-^  means  v, 

BeUiut^Sept.  16,1848. 


THl  NSW   **  PORTLAND  OIMIMT." 


A  good  deal  of  attention  has  recently 
been  directed  to  a  new  patent  cement, 
ealled  *' Portland  cement,"  manufac- 
tured bT  Messrs.  Aspden  and  Bobbins, 
of  Northfleet  On  Monday  last,  a  num- 
ber of  architects,  builders,  and  other 
peraona  interested  in  the  constructive 
arts,  assembled,  by  invitation,  at  the 
town  premises  of  these  gentlemen,  in 
Great  Scotland-yard,  to  witness  a  series 
of  experiments,  navin^  for  their  object 
to  test  the  value  of  this  cement  as  com- 
pared with  the  best  cements  in  common 
use.  The  following  is  a  statement,  illus- 
tnted  by  diagrams,  of  the  principal  re- 


sults obtained  on  the  occasion.  The 
bricks  used  throughout  were  stock  bricks 
of  the  first  quality. 

In  experiment  No.  1,  seventeen  bricks 
were  successively  attached,  in  a  hori- 
zontal position,  to  a  vertical  wall,  by 
means  of  Roman  cement,  and  broke 
down  on  attaching  to  the  extreme  end  of 
the  series  a  weight  of  7  lbs. 

Experiment  2.  Thirty-eight  bricks 
were  attached  to  the  wall,  in  like  manner, 
by  means  of  the  patent  Portland  cement, 
and  did  not  give  way  till  twice  the 
weight  was  applied  at  the  end,  which 
sufficed  to  break  down  less  than  half  the 
No.  9. 


f 


Ncl.p- 


V[o.2. 


Iff^S, 


[Hi| 


Zi'.Sl 


^iifirnw!i[i;": 


n^^J 


Mo.  10. 
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number  of  bricks  io  the  preceding  expe- 
riment. 

8.  Eleven  bricks,  attached  by  means 
of  a  mixture  of  Roman  cement  and  sand, 
in  equal  parts,  broke  down  with  a  weight 
of  7  lbs. 

4.  Thirty  bricks,  attached  by  a  mix- 
ture of  Portland  cement  and  sand,  in 
equal  parts,  broke  down  with  15  lbs. 

5.  tVith  a  mixture  of  2  parts  aand  and 

I  part  Portland  cement,  22  bricks  broke 
down  with  168  lbs.  at  end. 

6.  Mixture  of  4  parts  sand  and  1  Port- 
land cement ;  25  bricks  broke  down  mih 
56  lbs. 

7.  Sand  2  parts,  Portland  cement  1 ; 
26  bricks  broke  down  with  74  lbs.  at  end. 

6.  All  Portland  cement;  14  bricks 
broke  down  with  a  wheel  weighing  0  cwt. 
and  17  lbs.  additional  at  the  end. 

9.  Sixteen  bricks,  mixed  1  and  1, 
broke  with  15  cwt.  in  the  scale. 

10.  A  block  of  Portland  stone,  2  feet 

I I  inches  by  9  inches  square,  broke  at 
38  cwt — Note.  A  block,  cemented  with 
Roman,  would  not  bear  the  weight  of 
the  stone  in  a  similar  position. 

The  following  trials  were  made  in  an 
hydraulic  press: — 

A  block,  all  Portland  cement,  18  ins. 
high,  9x9,  sustained  a  pressure  equal  to 
108i  tons  on  the  square  foot. 

A  mixture,  1  sand  and  1  cement,  sus- 
tained 80  tons  on  the  square  foot. 

A  mixture,  4  sand  and  1  cement,  broke 
at  80  tons  on  the  square  foot. 

A  mixture,  7  sand  and  1  cement,  broke 
at  44i  tons  on  the  square  foot. 

A  block,  all  Roman  cement,  broke  at 
22i  tons. 

A  mixture,  4  parts  sand  and  1  Roman 
cement,  would  not  bear  any  pressure. 

A  block  of  Portland  stone,  li  in.  by  1 
in.,  broke  up  at  23  cwt. 

A  block  of  the  Portland  cement,  of  the 
same  siae,  broke  with  18  tons. 


ON  THE  RELATION  BXTWSBN  KVICBXB  AN0 
VORM.      BY   lATBO-MATHBMATIOUB.* 

Sir, — ^Your  readers  will,  I  am  sure,  feel 
greatly  oUiged  to  me  for  having  called 
forth  the  remarks  (full  of  the  deepest 
interest)  of  Ex-Reviewer.     But  I  think 

•  Thb  pAfwr  havltig  been  shown  to  "  Ex-R«- 
▼lewer,'*he  has.added  a  note,— which,  whilst  It  con- 
cludes the  discussion,  Also  adds  some  useful  sug- 
gestions of  a  general  nature  which  naturally  flowed 
ODt  of  it.— Ed.  M.  M. 


this  profound  mathematician's  reply  to 
my  humble  sugg^tions,  rather  the  agi- 
tation of  the  previous  question^  than  of 
the  one  I  took  the  liberty  of  proposing 
for  the  consideration  of  the  more  youtl^ 
Julportion  of  your  readers. 

There  are  persons  who  call  a',  aP,  a 
square,  a  cube ;  and  others  who  speak  of 
them  as  the  second,  the  third  power  of 
a,  or  as  a  to  the  power  of  2,  8,  te.  •! 
think  some  idea  of  a  square,  a  eabe, 
however  obscure,  exists  io  the  miod  «f 
the  former,  and  however  that  idea  may 
deserve  to  be  rooted  out,  still  it  dotb 
exiat.  Now,  Sir,  it  is  preeuely  for  libeae 
persons,  these  **  orutcheeT*  ones,  and 
for  these  only,  that  my  sugffestion  was 
offered.  It  struck  me  that  if  they  were 
.  aided  in  their  conception  of  the  seeond 
and  third  powers  of  numbers,  by  suoh  mi 
idea,  they  mig^t  be  aided  still  further  io 
the  more  diffisuk  conception  of  the 
fourth,  the  .fifth,  the  sixth  powers,  Ike, 
by  observing  that  these  repeat  the  line, 
the  square,  the  cube;  and  that  these 
latter  are  repeated  in  the  seventh,  the 
eighth,  the  ninth  power,  &c. ;  leading 
from  primary  to  secondary,  tertiary, 
quaternary  systems  of  these  figures  with- 
out limit. 

The  superstructure  will  have  precisely 
the  degree  of  stability  of  the  base ;  and 
this,  I  fear,  "Ex-Reviewer**  has  proved 
to  have  none  at  all.  Still  with  the  addition 
and  security  of  "  £x-Reviewer*s'*  com- 
mentary, what  I  have  suggested,  may  be 
viewed  as  not  without  interest  and  utility 
to  the  uninitiated, — may  "teach  the 
youg  idea  how  to  shoot,"  and  mav  serve 
as  a  crutch,  if  not  as  a  wing,  for  the 
weak  and  unpractised.  It  is  curious  at 
the  least,  that  the  second,  the  fifth,  the 
eighth  powers  of  a  number,  may  be 
"  packed  together*'  in  the  form  of  squares, 
and  the  sixdi,  the  ninth,  the  twelfth, 
may  be  "  packed  together"  in  that  of  a 
secondary,  tertiary,  quaternary  cube. 

Another  good  will  arise  from  this  com- 
mencement of  a  correspondence.  I  and 
others  shall  be  led  to  study  those  former 
papers  of  "  £x-Re viewer,"  to  which  be 
rerers,  and  the  learned  works  of  Profeesor 
De  Morgan,  &c.,  of  which  he  speaks  so 
highly. 

As  to  those  who  obstinately  speak  of 
the  second  and  third  powers,  and  as  ob- 
stinately reject  the  other  phreaseology 
ifor  this  they  must  do  to  be  consistent,} 
fear  I  must  leave  them  and  their  able 
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If^newl,  "Ex-Reviewer/' on  "thefleldof 
their  glQry"  in  the  possession  of  victory. 

But  vhen  it  is  admitted,  (hat  there  is 
not  an  essential,  but  merely  a  conven- 
tional, connection  between  number  and 
magnitude,  and  that  the  notion  of  position 
18  *'  simply  dhe  of  packing  together  in 
an  implied  order;"  it  may  still  be  a 
question  whether  this  noUon  is  worth 
pursuing,  such  as  it  is,  and  whether  it 
aissiststhe  understanding,  or  development 
of  truth—just  as  a  mere  hypothesis  often 
leads  to  discovery. 

I  beg,  too,  to  add  ^npth^r  example  of 
the  use  which  may  be  made  of  this  mode 
9f  vjyewing  .t)ie  hypii^th^ticai  connection 
.of  form  anud  nomber. 

The  young  student  ia  puasled  on  being 
told  that  the  square  of  1  is  1.  He  can- 
not imagine  ^how  any  number  and  its 
8qu««  should  be  the  same.  -They  ace 
nM  the  same  in  fact.  The  expression 
aliottld  be,  the  square  of  1  linear,  is  1 
square. 

Thus,  the  square  of 


J^ow  this  4  .may  be  expressed  by  any 
number  or  any  fraction — tnus,  the  square 
Qfjisith 


i 

I 


^hat  is,  the  sqwpe  qf  q^ie-tbixj^  qf  .a 
given  Jine  is  ^th  of  its  squar^. 

And  thus,  whilst  tne  square  of  aU 
numbers  from  1,  gp  on  i^icreasing,  that 
ot  all  fractions  from  1  go  on  diininis^ing. 

And  thus  the  term  inultiplication  is  a 
jmisnomer,  and  onlv  Applies  to  wbo.le 
numbers  ;  the  result  is  the  reveree  when 
Applied  .to  fractions.  It  consists  in  re- 
ducing that  which  was  linear  to  f.  super* 
poles',  and  as  .the  former  has  ^  reference 
to  the  linf  the  latter 'J)a8  reference  to  Its 


If  two  unequal  numbers  qr  fr^c^s 
are  multiplied  tpg^tter,  tne  reference  of 
the  product  js  to  two  aquajres,  thofie  of 
the  two  original  numbers  or  fractions 
respectively;  and  so  also  of  a  single 
fraction  of  whielL  the  numerator  is  greater 
than  1. 

Without  ventunog  to  disagree  witfi 
*'  £x -Be viewer,'*  I  may  nevertheless.te 
allowed  tp  add,  that  it  7Qul4.be  dii^cult 
io  find  .^j^pther  case,  in  which  .coinci- 
dences, not  essential,  are  so  numerous 
and  extraordinary,  as  well  as  useful. 

I  am,  Sir,  your  obedient  servant, 

Iatro-Mathbmaticus. 
Londotiy  September  10,  IS48. 

NoUJty  BX'Reviewer. 

It  does  not  appear,  after  all,  that  there  is 
much  difference  between  the  final  views  of 
Iarpofia0ifiariKog  and  myself,  t  had,  how- 
ever, understood  bioi'to  mean  that  the  rela- 
tion was  eseeniiait  jnhilstJ  viewed  it  as  an 
accidental  analogy.  Too  much  reason  <^i4* 
for  believing  that  these  analogies  are  li^li[}e 
to  be  mistaken  for  identities';  and  that  a 
property  proved  with  ^-eipfict.tojpure  algebra 
is  often  considered  sufficient  evidence  of 
the  truth  <yf  a  property  c^  a  purely  geome- 
trical character.  Sufficiently  striking  in- 
stances of  this  ipay  be  readily  quoted ;  bat 
it  will  be  sufficient  to  alljide  to  two  of  ti^em. 
The  first  is  Legendre's  CjBlebrated  attempt  io 
establish  the  doctrine  of  parallels  by  tjie 
solution  of  a  functional  equation  ((r^bm., 
note  ii.),  4ind  in  the  validity  of  which  he 
was  a  firm~  believer  to  the  last.  {See  also, 
Jueslifi'e  Geqmelry,  p.  296.)  Tlie  other  js 
,the  system  which,  origipAjtiog  in  Praoj^e, 
has  become  the  fashion  at  Cambridge,  pf 
deducing  a  complete  system  of  trigonometry 
without  the  adoption^  a  siugls  geometrical 
theorem  as  jts  basis.  Seeing  such  things  as 
these,  and  the  Germanizing  tendency  that  is 
growing  up  amongst  us'  (after  the  fashion  of 
Dr.  Oken*)  to  found  an  science  on  mere 
analogies  supposed  by  the' builder  to  exist 
between  math^jiiatics  and' all  other  physical 
and  mental  phenomena  :r^^eiog  this,  I  say, 
I  was  fearful  that  the  illusion  woi^ji  spread 
even  over  th.e  develppment  of  our  earliest 
principles  of  inathematics,  .if  the  real'  cha- 
racter of  the  relation  were  distinctly  pointed 
out.  As  an  analogy f  nothizif  can  be  more 
beautiful,  qr  more  neatly  Jaid  down»  thfin 
what  has  been  done  on  this  quf^tign  by  JQur 
4i8tingui8hed  correspondent. 

It  is,  however,  by  no  paeans  i^ncommQujto 


*  Some  speolmens  of  Oken's  method  of  phlloso- 
phlaing  may  be  seen  ante  vol.  zItUI*,  p.  i7.— 'Kp. 
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find  analogiet  of  this  kind  in  mathematics  ; 
but  thej  generally  make  their  appearance  in 
a  more  advanoed  stage  of  the  science.  For 
instance,  how  often  do  we  meet  with  sin  0, 
COS  Bf  &c.t  in  the  coarse  of  our  integrations 
of  expressions  which  were  purely  numerical 
in  their  hypothesis  ?  Nay,  even  in  the  doc- 
tarine  of  chances,  we  meet  with  aveh  expres- 
sions as  e^*'* ;  and  in  physical  science— 
in  cases  too  where  the  ffeomeirieal  reta- 
tiofu  are  not  the  objects  of  research— we 
find  different  trigonometrical  functions 
amongst  the  results. 

Why  is  this  ?  The  relation  which  the 
formBof  expretnon  imply,  is  surely  not  an 
essential  one  amongst  our  ideas  of  the  things 
expressed.     It  is  simply  accidental. 

When  we  meet  with  such  an  expression 
(to  take  as  simple  an  instance  as  possible) 
in  the  course  of  our  inquiries  respecting  an 
algebraical  problem,  as 

l+*a 

then  Tiewing  it  simply  as  an  algebraical  in- 
quiry, we  should  have  it  expan£sd  into 

/ifar(l-*+a?«-jr»  +  ...) 

or,  integrating  term  by  term,  into 
x^    x^    X* 
*"  2  "*■  3"  4  ■*"•- 
^  But  by   totally  independent    researches 
directed  to  a  totally  different  purpose,  it  is 
also  found  that  in  trigonometry 


ya-tany— 


tan'y      tan»  y      tan*y 


2  "^  3  -  4  +•• 
If,  then,  we  put  x  for  tan  y  in  this,  and 
designate  the  are  whose  tangent  is  «  by 
tan~  V  there  then  results, 

««    *»    x^ 


tan' 


'-'-T+T-T+- 


In  virtue  of  this  accidental  analogy,  there- 
fore, and  on  no  other  ground  whatever,  are 
we  entitled  to  say  that 

/iTPr-tan    '*. 

Two  advantages  are  gained  by  this :— 

(a.)  That  the  result  admits  of  a  more 
brief  expression,  and  is  therefore  more  easUy 
read  and  written. 

(6.)  That  the  functions  of  most  frequent 
occurrence  are  tabulated  for  different  values 
of  *y  through  all  their  possible  ranges  of 
value — the  logarithmic  and  circular  ftinc- 
tions  in  our  ordinary  tables,  and  ellip- 
Uo  functions  by  Legsndre  and  others^ 
though  this  subject  is  ftir  from  complete  at 
piesent. 
Ai  long  aa  we 


analogies  to  be  only  analogies,  their  employ- 
ment is  advantageous ;  but  the  great  daoger 
to  be  apprehended  arises  from  our  not  keep- 
ing clearly  in  view  that  they  are  analogies ; 
and  then  of  vitiating  the  philosophy  of 
science  by  employing  them  as  means  for  de- 
monstration, instead  of  using  them  for  illos- 
tration  or  oomputation.  If  we  only  admit  the 
identity  for  which  it  appeared  to  me  that 
larpo/iaBtfiarucoi:  was  contending,  the  en- 
tire doctrine  of  pure  geometry  may  be  de- 
duced h  la  Legendre  without  the  slightest 
reference  to  our  ideas  of  space— and  those 
of  physics,  h  la  Oien,  without  the  slightest 
reference  to  nature,  to  experiment,  or  eyen 
to  our  own  minds  1 

As  regards  the  duplicity  of  our  language 
in  mathematics,  I  fear  little  can  be  said  in 
reply  to  your  correspondent's  censure.  Oar 
terminology  is  in  many  eases  **  vidoos  i" 
and  it  is  a  vice  which  leads  to  many  miscon- 
ceptions— ^it  is  the  old- logical  sophism  of  an 
"  ambiguous  middle  term."  Langoage  never 
keeps  pace  with  discovery;  like  political 
governments  it  follows  when  compelled,  bat 
never  leads  the  way.  Physiology  and  natoral 
science  in  general  have  the  advantage  over  the 
rigorous  and  contemplative  in  this  respect. 
The  French  and  German  mathematidaiis, 
however,  coin  terms  fast  enough  (sometimes 
too  Cut,  making  a  distinction  where  no 
difference  exists) ;  but  in  this  coontry  there 
is  a  tendency  to  retain  old  words  under  new 
significations,  which  can,  perhapa,  only  be 
accounted  for  by  our  inhabiting  a  country 
which,  to  use  the  language  of  the  Freneh 
Directory,  **  The  sun  shines  upon  with 
regret."    Yours  sinoerely, 

'*  Ex.Rbtmwuu" 


A  raw  WORDS  in  fatour  of  trrtical 

8IA.WAIX8. 

Sir, — The  vast  importance  of  this  sub- 
ject fully  justifies  the  sacrifice  of  valuable 
space  you  have  made  for  it. 

I  was  io  hopes  that  the  horizontal 
motion  of  the  sea  as  an  element  in  the 
destruction  of  walls  would  have  been 
almost  dismissed  from  the  diseuaabn. 

That  the  action  of  the  wind  does  pro- 
duce a  horizontal  motion  in  the  sea  is 
proved,  if  such  proof  be  wanted,  by  the 
familiar  occurrences  of  extraordmary  high 
tides  in  our  rivers  and  estuaries,  and  toe 
accelerated  or  retarded  currents  of  our 
inland  navigation,  when  the  wind  sets 
strongly  for  a  lenfifth  of  time  from  parti- 
cular quarters.  But  what  is  the  rate  of 
such  motion, — a  motion  due  to  the  fric- 
tion of  the  air  on  the  surface  of  the 
water  ?    Grant  it,  one,  two  or  extra- 
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▼agantlr  three  miles  per  hour.  Who 
would  fear  for  the  face  of  a  solid  pier  of 
masoDry  huilt  in  a  rWer  with  a  current 
twice  as  rapid  as  that. 

Any  one  who  has  watched  either  on 
hoard  ship,  or  at  a  nier  head,  the  slow 
progress  of  floating  oodles  in  a  gale  of 
wind  will  be  satisfied  that  the  horizon- 
tal motion  is  insignificant  while  the  dis- 
tarbance  of  equiubrium  is  enormous. 
And  is  this  not  in  beautiful  accordance 
with  the  known  properties  of  fluids  P 

What  then  is  the  destructive  agent  P 
Graviiy,  I  maintain ;  and  though  perhaps 
not  strictly  that  alone,  yet  that  in  a 
highly  preponderating  degree.  The  blows 
are  only  from  breaking  waves — which 
breaking  is  caused  by  the  irregular  dis- 
turbance of  equilibrium  from  the  action 
of  the  wind.  When  a  vessel  is  '*  struck 
by  a  sea/'  it  is  always,  as  sailors  well 
know,  by  a  wsL\e  falling  after  breaking; 
nsvsr  by  an  unbroken  wave. 

It  Is  at  this  **  breaking,"  and  not  till 
then,  that  the  fearful  agent,  gravity— fear- 
ful when  multiplied  into  so  heavy  a  factor 
as  water— comes  into  play.  The  resultant 
of  the  forces  at  work  in  a  breaker  is 
never  quite  perpendicular  to  the  horison, 
and  indeed  varies  much,  owing  to  seve- 
ral obvious  causes.  It  may  become  even 
horizontal  when  turned  by  impact  on  in- 
clined surfaces,  and  the  "dead"  water 
below  it.  Hence  the  results  given  by 
3lr.  Stevenson  and  others.  But  still- the 
cause  is  gravity. 

What  surface  then  offers  in  the  ag- 
gregate the  greatest  opposition  P  Surely 
the  horizontal  or  flat  slope.  What  prac- 
ticable one  the  least  P  As  surely  the 
perpendicular. 

One  word  in  reply  to  Sir  H.  De  la 
Beche  when  he  instances  the  wearing 
away  of  vertical  rocks  on  the  west  coast 
of  Scotland. 

Do  not  these  rocks  stand  on  a  flat 
slope  formed  of  their  "  debris,'*  the  in- 
tersection of  the  two  planes  being  jus^  at 
the  heaviest  action  of  the  sea — a  little 
below  high-water. '  If  so,  how  different 
from  a  wall  upright  from  the  bottom  of 
the  sea !  Is  such  destruction  observable 
at  St.  Helena,  or  other  places  where 
vessels  can  sail  up  to  the  rocks  P  I  for 
one  can  bear  testimony  that  it  is  not. 

The  end  and  purport  of  these  remarks 
is  this:  that  practically  it  is  gravity 
alone  which  gives  to  the  waves  their 
destructive  power;  that  the  best  attempt 
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to  escape  the  enemy  is  "  not  to  cross  his 
path  more  than  we  can  avoid,"  and  that 
therefore,  the  vertical  wall  from  the  bot- 
tom of  the  sea,  or  as  near  it  as  may  be, 
is  the  best  form. 

I  am,  Sir,  yours  obediently, 

C.  S. 

Market  Rabin,  Sept.  21, 1848. 


T^S   FLANXT  NKPTUNB. — AN   A8TAOMO- 
MICAL  MISTAXa. 

The  following  article  dated  **  Paris,  Sept. 
15,"  appears  in  the  Times: 

**  On  the  29th  ult.  M.  Babinet  made  a 
commimication  to  the  Academy  of  Sciences 
respecting  the  planet  Neptune,  which  has 
been  generally  osUed  Leverrier's  planet,  the 
discovery  of  it  having,  aa  it  was  said,  been 
made  by  him  from  theoretical  dednctions, 
which  astonished  and  delighted  the  scientific 
public.  What  M.  Lererrier  had  inferred 
from  the  action  on  other  planets  of  some 
body  which  ovght  to  exist  was  verified,  at 
least  so  it  was  thought  at  the  time,  by  actual 
vision.  Neptnne  was  actually  seen  by  other 
astronomers,  and  the  honour  of  the  theorist 
obtafaied  additional  lustre.  But  it  appears 
from  the  communication  of  M.  Babinet  that 
this  is  not  the  planet  of  M.  Leverrier.  He 
had  placed  his  planet  at  a  distance  from  the 
sun  equal  to  36  times  the  limit  of  the  ter- 
restriid  orbit;  Neptune  revolves  at  a  dis- 
tance equal  to  30  times  of  these  limits,  which 
makes  a  difference  of  nearly  200,000,000 
of  leagues.  M.  Leverrier  had  assigned  to 
his  planet  a  body  equal  to  38  times  that  of 
the  earth.  Neptune  has  only  one-third  of 
this  volume.  M.  Leverrier  has  stated  the 
revolution  of  his  planet  round  the  sun  to 
take  place  in  217  years.  Neptune  performs 
its  refolution  in  164  years.  Th^is,  then, 
Neptone  is  not  M.  Leverrier's  planet,  and 
all  his  theory  as  regards  that  pluiet  falls  to 
the  ground.  M.  Leverrier  may  find  another 
planet,  but  It  will  not  answer  the  calcula- 
tions which  he  made  for  Neptune.  In  the 
sitting  of  the  14th,  M.  Leverrier  noticed  the 
communication  of  M.  Babinet,  and  to  a 
great  extent  admitted  his  own  error.  He 
complains,  indeed,  that  much  of  what  he 
said  was  taken  in  too  absolute  a  sense,  but 
he  evinces  much  more  candour  than  might 
have  been  expected  from  a  disappointed  ex- 
plorer. M.  Leverrier  may  console  himself 
with  the  reflection  that  if  he  has  not  been 
so  successful  as  he  thought  he  had  been, 
others  might  ha?e  been  equally  unsuccessful, 
and,  as  he  has  still  before  him  an  immense 
field  for  the  exercise  of  observation  and  cal- 
culation, we  may  hope  that  he  ¥rill  soon 
make  some  discovery  which  will  remove  the 
vexation  of  his  present  disappointment. 
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IMPBOTBMXNT  IN  THB  BLSOTUC 
TBLBOAAFH. 

Sir,— Daring  lome  recent  ezperimento  in 
electricity,  I  have  made  several  improve- 
ments in  the  present  mode  of  commanicatiog 
by  telegraph,  a  description  of  which  may 
prove  useful  to  those  engaged  upon  that 
work,  and  in  which,  though  comparatively 
perfect,  much  still  remains  to  be  effected. 
The  first  improvement  consists  in  the  form 
of  heKl  used  to  indttos  the  deflaetioft  upok 
the  magnetic  bar.  1*  the  oM  helices,  the 
power  dearsAaes  in  proportion  as  tb«  force 
is  removed  laterally  from  the  oentre  of  sis* 
pension  of  the  bar  ;  first,  from  the  indaetlve 
effects  <rf  the  current  having  a  tendency  to 
move  the  bar  around  a  centre  in  a  right  line 
with  its  energy,  and  which,  eonsaqoently, 
cerates  more  feebly » as  it  is  ftirther  removed 
from  the  centre  of  suspension ;  and  also  the 
eztremitiea  of  the  bar,  forming  aa  aro  during 
their  dedeetien,  are  not  always  opposed  to 
that  portioo  of  the  coil  preaentiag  the  great- 
est anoant  of  inductive  energy.  To  obviate 
these  defactsy  the  helieee  which  I  am  using 
are  eonatrueted  in  such  a  manner,  that  the 
current  flows  through  in  a  directtou  at  aU 
tiases  parallel  to  the  major  ans  of  the  bar, 
and  in  a  right  Hae  with  the  oentre  of  suapen- 
aioa,  thereby  exposing  the  mazinMi  effeefe 
of  induotioB  from  the  coil  upon  lh«  asagiiet, 
duing  the  whi^  eoitent  of  its  defleotion. 
The  form  of  magnet  used  it  something  in 
the  form  of  the  letter  S«  and  is  mounted 
a  alight  dise  of  box-wood,  or  other 

»;  one  or  asore,  according  to  dr- 
working  m  the  form  of  ooil 
above  mentioBed,  in  sueh  a  manner  aa  to 
giro  motion  to  a  disc  of  talc  on  a  dial.  The 
diac  has  the  advantage  of  equigravitation  on 
all  sidea,  and  requires  a  proportionate  dimi- 
nution of  power  to  give  the  signal,  inde- 
pendcBtly  of  the  great  advantege  arising 
from  a  more  certain  dead  beat.  The  con- 
struction of  the  telegraph  is  such  aa  to  leave 
the  diae  independent  and  free  from  the  mag- 
Aet  and  helix,  avoiding  thereby  the  many 
inteiTuptiono  from  contact  and  other  slight 
oauaes,  and  producing  a  aignal  more  rapid 
and  diatinet  than  eves  my  Uat  imiprovement 
of  the  disBsond  telefraph,  which  ia  now  in 
operatkm  over  the  whole  of  the  stetlona 
beloBflBg  to  th«  Blectrio  Telegraph  Com- 
pany. 

I  am,  Sir,  yours,  &o«, 

NaTH.  J.  HOLMBB, 

Hampttead,  September  27,  IS48. 


MB.  CONDIB's  PATBNT  STBAM  HAMMBh. 
(From  the  QUugow  Serald.) 
It  ia  perhapa  nniversaUy  known,  that  inm 
san  mly  be  astd^  nnJlwible  after  hmn 


brought  into  theatate  called  pig  or  cast-hen^ 
by  a  process  of  puddling  and  hamneriog. 
'Diis  process  is  necessary  that  the  iron  may 
be  cleansed  from  the  scoria  or  slag,  as  it  u 
called.  In  the  early  history  of  the  iron 
trade,  the  hammering  was  all  done  by  human 
power,  and  had  the  reqnireitoents  of  society 
remained  aa  they  were  In  such  times,  the 
same  power  might  have  sufficed.  But  new 
waate  were  oolitlniM&y  apifnging  up,  and 
new  coBtrif  anoes  to  save  the  exeniae  e( 
muscles  and  sinewa  were  found  ant.  UaHf 
however,  the  tevenftioB  of  the  ateam  eogiBs. 
the  quantity  of  iron  in  demand  was  so  ismll 
when  compared  with  what  it  has  now  be-* 
come,  that  the  same  meana  i^ieh  were 
adequate  before  the  period  of  that  inventioB, 
could  by  no  possibility  have  been  made  to 
serve  the  purposes  of  the  present  time.  The 
steam  engine,  while  it  provided  a  means 
whereby  the  available  force  of  the  world 
could  be  increased  almost  to  infinity,  made 
it  necessary  that  the  steam  engine  itself 
should  be  brought  Into  reqessition  to  supply 
materials  for  the  making  of  more  englMi. 
The  masses  of  iron  which  had  to  be  ham- 
mered into  a  malleable  eonditio&  for  the 
purpose  of  aaving  time  and  fuel,  Ibui eased 
in  ske,  in  proportion  to  the  greater  sbe 
of  the  BBchinea  to  which  tk^  htd  to  bi 
applied. 

Many  instrumente  have  been  made  of 
enormous  weight  and  power  for  making 
malleable  iron,  but  untu  the  invention  of 
hammers,  set  in  action  by  steam,  the  supply 
of  iron  was  exceedingly  limited.  Imme- 
diately after  the  application  of  steam,  at  (be 
puddling  forge,  oie  demand  for  maDeable 
iron  rose  in  even  a  more  rapid  degree  than 
in  proportion  to  the  increased  supply.  Many 
hammers  have,  from  time  to  time,  been 
invented,  but  they  have  all  been  liable  to  go 
wrong^-to  get  out  of  repair— to  dami^gB 
from  breaking,  to  an  almost  iBcredible  ex- 
tent. We  may  here  sUte  a  fact  in  corrobo- 
ration 1— The  helve  haauaiers  and  others  oi 
that  class,  used  at  every  mannfoetory  ef 
malleable  iron,  have  been  subject  to  break* 
agea  almost  daily  since  they  were  first  put  hi 
action.  Thia  liability  to  ii^nry  neccassnly 
caused  an  immense  loss  of  time  and  capital, 
to  keep  up  the  tear  and  wear,  and  attracted 
the  attention  of  the  great  engineer,  J  am  KB 
Watt,  so  long  ago  as  in  the  year  1784.  He 
invented  a  stesm  hammer,  which,  though 
leas  liable  to  go  wrong  in  the  iame  way  ss 
the  helve  and  other  hammers  to  which  we 
have  alluded,  was  still  Uable  to  aeriovi 
accidento.  Watt'a  scheme,  with  eertslB 
stight  alterations,  waa  brought  forward  and 
pateiited  in  1806  by  William  Devereil,  and 
speedily  got  of  repute. 

Not  long  a^B   Mr«  NMmyth   bnBi^fe 


MR.  OOKDIB  Cr  PATXIfT   9TBAM  HAMMXB. 
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yiMitad  a  itema  luttimer»  wUdk 
in  ptisciple,  and  not  miieh 
diffirttti  in  detail,  from  botk  of  tbo8«  we 
bave  roferrod  to.  Mr.  Nasmyth'a  bammert 
wbich  bat  been  four  or  five  years  before  tbe 
pubtic,  bae  failed  to  gWe  tbat  satiifaction 
wUdi  waa  expeeted*  of  it.  Aa  a  scientifio 
dateription  would  be  nniBteUigible  witbont 
Kteaid  0f  diagrams,  and  ae  itwould'not, 
erea  witb  tbe  aid  of  theae,  be  intereiting, 
eoEoeptinf  to  a  verj  few  of  our  nadera^  we 
wil  shortly  deaeribe  tbe  ontward  appearanee 
of  one  M  Mr.  Naaasytb^s  bidnners,  asd 
point  «Qt  wfaaty  bi  oat  opinion,  are  its  week 
poiata,  and  wbleb  deaeriptieii  will,  we  be«- 
laat e,  eaiUa  ear  readera  to  lorto  an  idea 
of  the  imprOfeiwi  ata  wMcb  Mr.  Condie 
hai  ftitradileed  into  liis  bamtter.  Mr. 
Naatnjtb'a  ateaai  banuaer  is  oompoaed  ef  a 
baary  frame-worlc  of  east  Iron,  not  unlike, 
ia  sbape,  lo  a  iew's-barp,  witb  tbe  bead 
ban  sunk  in  tbe  foundation,  and  tbe  two 
linbe  between  wbieh  tbe  toagve  ^brataa 
directed  npwarde. 

On  fbe  lop  of  tbe  two  limbs  is  a  sto«t 
cfeas  head  frame  of  east  iron :  upon  tUs  bead 
pseoe  is  supported  a  eylinder,  tbe  upper  end 
of  wbl^  la  nearly  tbirty  feet  from  tbe 
greaad,  IVom  tbis  cylbider  deaeends  a 
piaten*rod,  to  tbe  lower  eod  ef  wbieb  tbe 
r*ai  or  banuner  is  attacbed,  and  bos  a  sit- 
faetatroke.  Tbis bammer  is  guided  in  iti 
upward  and  downward  motion  by  feathers 
OB  tbe  tide,  moving  in  groorea  in  'Ibe  side 
fiwasa-werk.  It  ia  a  well  known  law  in 
moelianies,  tbat  wbea  a  rod  or  bar  of  metd 
raosrres  a  streiq^  bk>w  on  one  end,  tbe  sboek 
ia  eomniUBieated  witb  tery  littk  loss  of 
foffoe  to  tbe  opposite  end,  and  so  severe  is 
the  sbock,  tbat  if  |he  percussive  lorce  be 
greAer  tban  tiM  power  of  attraotion  pos- 
aeassd  by  tbe  rod  or  bar,  it  wiU  be  broken 
aaaader  near  to  the  end  opposite  to  tbat 
wbieb  reeeiTBd  tbe  blow.  This  bw  baa  no 
exception.  Now,  when,  as  in  tbe  case  of 
tlM  Nasmytk  buolBer,  a  bk>ek  of  nietal  is 
aiMed  to  tte  end  of  the  piston-rod,  tbe 
liahility  of  tbe  piston-rod  to  break  is  in- 
creissl  exaetly  ia  proportion  ta  the  weight 
of  tba  bammtf  added  to  tbe  foroe  of  per<« 
cassiea.  Soeb  is  one  of  tbe  ri8kB,'namely, 
tka  fraoture  of  tbe  pi8t6n*rod  and  pision» 
ta  wUdL  Mr.  Nasmyth's  hammers  are  ex- 
paeed  it  every  Uow.  Tbe  otlier  defedts  we 
oaidd  point  out  are  principally  with  reapeet 
t0  the  aetlon  of  tbe  piston  on  its  eyliader, 
aod  the  dHBcidtylof  prerentrng  dangerous 
oaoUatioa,  tbe  first  eaufting  leakage  a(  steam 
fhim  tbe  Hbfesion  of  tbe  eyUnder,  pro- 
duced by  tbe  aetiob  of  tbe  piston  on  its 
aides ;  tbe  second,  oaudng  tbe  pistoa-red  to 
twist  and  bcild. 

yfp  will  now  as  bi^fly  deaeribe  Mr.  Con- 


die'i  patent  hnproved  bammer.  Tbe  frame 
work  of  bis  bammer,  wbieb  ia  about  fourteea 
feet  high,  is  not  very  disaimiiar  to  tbat  df 
Mr.  Nasmytb.  Instead,  however,  of  a  cy- 
linder standing  upon  tbe  cross  frame  at  tbe 
top  of  tbe  two  side  bearers,  a  piston-rod  de- 
scends from  the  head  frame.  Tbis  piston- 
rod  it  held  by  a  baii  and  soeket  joint  to  tbe 
bead  frame-work,  and  tbe  eylinder,  to  tbe 
lower  end  of  wbieb  is  attached  tbe  bammer 
or  ram,  moves  up  and  down,  supported  by 
tbe  side  framea.  Tbe  steam  which  glvea 
motiOB  td  Mr.  Condie'a  bammer,  is  fed  inttf 
tbe  cyKndir  down  tiwaugb  tbe  centre  of  the 
piitott.rod. 

We  mm  BOW  show  that  Mr.  Condie'a 
basMaoiflt  ii  at  least  not  Iteble  to  tbe  same 
riaha  aa  tbat  of  Mr.  Nasmytb's.  The  raaa 
or  bammer  not  being  attached  to  the  piston- 
rod,  and  the  piston  and  rod  being  immov- 
able, except  in  as  far  as  a  slight  lateral  mo- 
tion is  pertAitted  to  it  by  the  ball  and  socket 
joint  to  allow  for  any  Oicfllatfon  which  may 
occur  from  negligence  of  wear,  makes  it  all 
but  impossibie  tbat  either  the  piston  or  rod 
csn  he  iffeetad  by  tbe  sboek  whfle  gifing  tlsa 
blow.  Agafai,  tbe  cylinder  and  bammer  (mea^ 
suring  together  about  6i  ft,  witb  grootes  in 
each  side),  slidmg  oa  featbers  on  tbe  side 
framea  through  tbe  whole  course  of  their 
upward  and  downward  motion,  almost  en- 
tbrely  prevents  oscillation ;  and  tbe  mass  of 
the  bammer  is  so  well  proportioned  to  the 
maas  off  tiie  oyliodep^wbieb  ia  in  feet  a  por- 
tion of  the  baanner-*-tbat  the  sboek  pro- 
daeed  by  percussiKSn  San  never  do  any 
dsmi^f  to  either. 

We  have,  since  tlie  beginning  of  Marob  of 
tbe  present  year,  when  Mr.  Condie's  ftrst 
experimental  bammer  waa  erected  at  Mr. 
Prion's  Gotan  Iron  Works,  frequently  seen 
it  at  work.  We  have  carefelly  watched  tl» 
aaaeuntof  work  done  by  it,  and  gathered  the 
opiaioB  of  practical  men  as  to  its  efficieooy, 
aad  tbe  result  bss  besa  highly  satisfeetery. 
It  has  a  sttfdBs  ef  ^  feet  with  a  weight  ef 
41ewt 

Thoee  who  hxik  apoa  every  meehairfeal 
invention  in  a  commercial  light,  and  wlie 
caleelat*  the  value  of  a  maebiae  more  by 
the  profits  derivable  from  it  than  for  tbe 
skill  evinced  in  its  oenstmctloDf  speak  of  ii 
ia  tbe  highest  tenas.  Mr.  Condie's  bamiaer 
has  been  oenstaafly  at  work,  night  and  day^ 
staiee  March,  and,  faieMing  scrap  fhmaees, 
has  kq>t  Ss  msny  as  fourteen  puddling  far- 
Dsces  ia  full  work  during  tbe  whole  of  that 
time,  and  it  seems  likely  to  go  on  safely  as 
long  as  tbe  material  of  which  it  is  composed 
Will  endure,  without  raster  accident.  During 
oar  last  visit  to  the  works,  while  talkhig 
manager,  we  put  a  few  questions 
th9fahiS(gf  the  work  iodeand 
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the  coat  of  the  iastniinent,  and  reoeived  the 
following  yery  graphic  and  concise  anawer :. 
— '*  The  tool  will  pay  its  own  cost  in  the 
first  year."  From  what  we  have  seen  of  it 
in  Govau  Iron  Works,  we  are  certain  that 
it  could  keep  at  least  half  a  dozen  more  fur- 
naces in  full  work. 

When  we  remember  that  Mr.  Condie  haa 
thrown  away  the  results  of  his  scientific 
knowledge  without  advantage  to  himself  in 
more  than  one  instance,  we  sincerely  hope 
that  he  may  find  in  his  improved  hammer  a 
source  of  emolument  equal  to  what  he  might 
have  made  by  the  improvements  he  added 
to  the  hot  blast,  not  to  mention  any  other 
of  his  inventions.  And  while  such  is  our 
hope,  we  feel  assured  that  the  Condie  Ham- 
mer only  requires  to  be  known  to  supersede 
all  those  which  have  gone  before  it. 

THE  SUSPENSION  BRIDGE  AT  THE  FALLS 
OF  NIAOAKA. 

The  best  view  of  the  Falls,  and  one  which 
cannot  fail  to  impress  their  grandeur  upon 
the  mind,  is  from  the  deck  of  the  Maid  of 
the  MUtf  a  small  steamer,  which  makes 
several  trips  daily  from  the  landing  near  the 
Suspension  Bridge,  about  two  and  a  half 
miles  below  the  Falls.  You  pass  in  front 
of  all  the  Falls,  English  and  American, 
having  a  perfect  view  of  all  from  as  near  a 
point  as  safety  will  permit. 

The  suspension-bridge  just  erected  over 
the  Niagara  river,  is  in  full  view  of  the  Falls, 
and  about  two  and  a  half  miles  below. 
The  chasm  over  which  the  bridge  passes 
is  800  feet  wide,  consequently  the  bridge  has 
a  span  that  length. 

The  stream,  about  400  feet  wide,  rushes 
through  230  feet  below  the  top  of  the  banks, 
with  a  velocity  of  23  or  24  miles  an  hour, 
swifter  than  the  fastest  steam-boat  speed.  No 
boat  can  cross  it  there,  and  the  most  power- 
ful steamer,*  headed  up  stream,  would  lose 
ground.  Nothing  is  now  complete  but  the 
foot  bridge,  which  starting  from  the  level  of 
either  bank,  rises  with  a  gentle  angle  to  the 
centre. 

The  track  is  7  feet  6  inches  wide,  laid 
with  a  durable  floor  of  pine  boards  upon 
sleepers,  3  by  6  inches  scantling,  4i  feet 
apart.  These  scantlings  are  supported  at 
each  end  by  suspenders  from  the  cables. 
Each  suspender  is  composed  of  four  strands 
of  No.  10  wire,  passing  around  the  soant- 
Img,  and  fastened  to  the  cables  above,  thus 
forming  a  double  wire  rope  about  the  size 
of  a  man's  finger,  and  an  ample  size  for 
security.  The  bridge  is  supported  by  eight 
wire  cables,  each  composed  of  72  strands  of 
No.  10  wire,  bound  together  by  smaller 
wire,  fomingarope  aboat  an  inoh  aadg 


half  thick.  These  cables  are  1 1<M)  lisat  long, 
nearly  a  quarter  of  a  mile.  They  are  se- 
cured at  each  end  by  being  firmly  anchored 
in  the  solid  rock  200  feet  from  the  brow  of 
the  bank.  The  towers  over  which  these 
cables  pass  stand  near  the  brow  of  the  bank, 
and  are  of  wood,  and  67  feet  high.  The 
whole  structure,  when  compared  with  the 
immense  chasm  over  which  it  extends,  seems 
like  a  gossamer  fabric,  or  spider's  web,  ytt 
when  we  consider  the  strength  of  the  mate* 
rials  of  which  it  is  constructed,  and  the 
manner  in  which  they  are  secured,  the  asest 
timid  must  feel  assured  of  its  strength  and 
durability.  It  is  calculated  that  it  will  sos- 
tain  many  times  the  weight  that  wUl  ever  be 
placed  upon  it.  The  last  plank  in  the  floor 
was  laid  on  the  29th  of  July,  and  although  tiie 
railing  is  completed  only  about  one  third  of 
the  way,  Mr.  Ellett  the  architeet,  drove  a 
high-spirited  horse  over  and  bade,  ridfaig 
himself  in  the  buggy.  He  then,  with  equal 
safety,  drove  over  and  returned  with  a  span 
of  horses  and  carriage,  weighing  abovt 
3000  lbs.  Thus  had  I  the  uaezpected  pla- 
sure  of  seeing  what  no  man  will  ever  wit- 
ness again,  the  first  horse  and  buggy  and  the 
first  span  of  horses  and  carriage  that  wers 
ever,  from  creation  down  to  the  prsseat 
time,  driven  on  a  bridge  over  the  Niagara. 

The  bridge,  from  its  imnaense  qum  and 
the  manner  in  which  it  is  sustained,  waves 
like  thin  ice  beneath  the  carriage  or  thest^ 
of  the  passenger.  It  is  not  intended  for 
carriages,  but  after  this  trial  of  its  strength 
none  can  pronounce  it  unsafe  for  pedes- 
trians, and  few  who  visit  the  plsee  will  hesi- 
tate from  its  broad  circle  to  view  the  Fdli 
above  and  the  mad  rush  of  waters  so  Ut 
beneath  his  feet 

We  traversed  it  with  a  feeling  of  peHbet 
security,  and  on  trying  the  experiment  seve- 
ral times  found  it  took  foar  seconds  for  • 
stone  dropped  from  the  bridge  to  strike  the 
water. 

The  bridge  is  a  beautiftil  stnictnre.  Tbs 
cost,  up  to  the  present  time,  is  about  24,000 
dollars.  The  first  cord  was  oairied  aerssi 
by  a  kite,  from  the  Ameriean  aide,  daiiof 
the  prevalence  of  an  east  wind,  then  Isigs 
ropes,  then  the  cables,  then  tempoiary 
atructurea,  on  which  the  workmen  atood  te 
build  the  bridge.  So  fiur  no  aoddent  at- 
tended with  loss  of  life  has  oceurred  daring 
its  construction.  The  upsetting  of  the 
bridge, which  was  reported  a  few  weeks  smes, 
and  by  which  the  Uvea  of  some  of  the  woik- 
men  were  endangered,  was  of  these  Umfo* 
rary  structures,  and  not  the  bridge  itself. 
It  is  now  so  brsced  and  supported  that  tt 
would  seem  to  bid  defiance  to  storm  snd 
whurlwind.— C/eoelomf  {U.  8.)  H^rM 
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TmXDOOLS  ON  THB  CTBAK  BNGINB — VAAC' 
TIOAL  SNOINBSB  AND  WORKMAN'S  BDI- 
TION.* 

Tasooold  ON  THB  Stbam  Enoinb  bts 
loog  been  ov  best  standard  work  on  the 
■abgeet,  and  though  many  years  have  elapsed 
lince  it  first  appeared,  daring  which  Tast 
sidnmoea  baTO  been  made  in  the  application 
of  steam  power,  inrolTing  an  infinitude  of 
piaetieal  changes  and  variations,  it  still 
continues  with  the  help  of  the  excellent 
■vppleBMBts  added  from  time  to  time  by 
Mr.  Weale  in  the  later  editions,  to  maintain 
its  original  reputation  undiminisbed.  We 
hare  now  befova  us,  Part  the  First  of  a  new, 
■mendod»  and  enlarged  Edition,  intended 
moffo  espedBlly  for  the  use  of  praotieal  en- 
ffinaers  aadwoifaBen.  To  brmg  the  work 
fliore  witiiin  the  supposed  range  of  the  at- 
tainments of  this  elass  of  persons,  it  is  to  be 
■trioped  entirely  of  the  very  learned  dress 
inwhidi  it  oamefh>m  the  author's  hands ; 
all "  the  Algebraio  and  Mathematical  Calcu- 
lations are  to  be  rendered  into  Easy  Arith- 
metical Rules."  We  feel  great  curiosity 
to  see  how  this  is  to  be  done  (for  there 
is  no  spedmen  of  the  sort  in  the  Part  under 
notice),  and  are  fearful  that  Mr.  Weale  has 
mdertaken  in  this  respect  more  than  he  will 
find  it  easy  to  aooomplisb.  But  if  we  may 
assume  that  the  oonversion  can  be  effected, 
there  ean  be  no  question  that  the  work  will 
be  thereby  rendered  more  generally  readable, 
and  of  course  more  extensively  usefhl.  The 
woifc— this  new  edition  of  it^is  to  be  pub- 
lished in  Sections,  each  embracing  some 
distinct  branch  of  steam-engine  practice,  as 
Ibr  example,  Locomotive  Engines,  Stationary 
SngineSt  Marine  Engines,  &c.,  and  each 
**fflay  be  purchased  separately,"  so  that  per- 
sons <'will  thus  be  enabled  to  select  those 
portioBs  which  more  especially  apply  to  the 
objecta  upon  which  they  may  be  respectively 
employed,"  Each  Section,  too,  will  contain 
original  supplementary  papers,  bringing 
down  to  the  present  day,  the  information 
relating  to  the  particular  branch  of  the  sub- 
ject to  which  it  is  devoted. 

The  subject  selected  for  the  first  section, 
or  *'  Division  A,"  of  the  work,  is  the  Lo- 
ooMorrvB  Enoimb.  The  first  part  of  this 
section,  which  is  that  now  before  us,  is  en- 
tirely oecupied  with  a  paper  entitled  **  A 

*  Tredgold  on  the  Steam  Engine ;  its  Progresslre 
and  Pretent State  of  Improvement;  in  Divisions; 
PneticaUy  and  Amply  Elucidating  in  every  Detail 
the  Modifications,  and  Applications,  &c.,&c.  A  New 
and  Revised  Edition  with  considerable  additions ; 
in  which  the  Algebraical  and  Mathematical  Com- 
pntalioni  aie  rendered  into  easy  arithmetical  rules 
tat  the  Praotieal  Engineer  and  Workman.  With 
detailed  instructions  for  those  employed  on  Ridl- 
waya  and  Steam  Navigation,  in  Mining,  in  Manu- 
fectuTM  and  Civil  Engineering.  Part  I.,  U,  tSd. 
Weak,  1848. 


Complete  Set  of  Rules  and  Regulati<ms  for 
the  Practical  Management  of  a  Locomotive 
Engine,  and  for  the  Guidance  of  Engine 
Drivers.  By  John  SeweU,  L.E."  We  can 
hardly  lie  expected  to  approve  of  an  ar- 
rangement by  which  Tredgold  is  thus  made 
to  give  place  to  L(ocomotive)  E(ngineer) 
SeweU— by  which  the  first  part  of  Tredgold 
on  the  Looomotive  Engine  is  presented  to 
us  without  a  word  of  Tredgold  in  it(!)~by 
which  matter  that  ought  to  have  been  re- 
served for  a  Supplement  or  Appendix  is 
absurdly  thrust  into  the  first  and  foremost 
place;  but  passing  these  objections  over, 
we  have  great  pleasure  in  being  able  to  say 
of  Mr.  Sewell^s  psper  tiiat  it  is  by  far  tiie 
best  which  has  yet  appeared  on  the  subject. 
Not  an  engine-driver,  nor  fireman,  nor 
guard,  nor  any  other  person  concerned  in 
the  practical  working  of  railways,  should 
lose  a  moment  in  possessing  himself  of  a 
copy.  It  abounds  in  information  and  ad- 
vice, by  which  one  and  all  of  these  railway 
workers  may  be  greatly  benefited,  and 
through  them  the  public  at  large ;  such  in- 
formation and  advice  as  could  only  have 
been  furnished  by  a  person  of  much  natural 
intelligence  and  sagacity,  and  himself  long 
and  practically  conversant  with  all  the  details 
of  the  diflicalt  subject  of  which  he  treats. 
Mr.  SeweU  is  an  honour  to  the  body  to 
which  he  bdongs ;  and  were  he  but  a  type 
of  the  whole,  such  a  thing  as  a  railway 
accident  (except  from  sheer  negligence  or 
wantonness)  would  soon  be  unheard  of. 

Two  splendid  engravings  are  given  with 
this  part — one  of  the  eight-wheeled  broad- 
gauge  engine,  the  **  Iron  Duke,"  and  tender, 
receotiy  constructed  for  the  Great  Western 
RaUway,  and  the  other  of  Mr.  Crampton's 
patent  narrow-gauge  engine,  built  for  the 
North  Western  Line. 


MR.  WKBSTBR  8  "  SUBJECT  MATTBR,  TfTLK, 
AND  SPECIPICATION  OF  LBTTBR8  PATENT 
FOR  INTENTIONS,  AND  COPYKIOHT  OF 
DESIGNS  FOR  ARTICLES  OF  MANUFAC- 
TURE."* 

The  present  work  is  presented  to  the 
public  as  a  "  supplement"  to  Mr.  Webster's 
well  known  ''  Law  and  Practice  of  Ijctters 
Patent  for  Inventions."  The  matters  em- 
braced by  it,  so  far  as  they  relate  to  patents, 
are  treated  under  the  following  heads:— 
Subject  Matter  by  Statute— Classification  of 
Cases — Amount  of  Invention — Novelty  and 
Non-User— Utility  — Review  of  Practical 
Proceedings — The  Principle  of  an  Invention 
— On  the  Specification. 

We  need  hardly  say  that  anything,  on  any 
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«niMfe  iQ«ilos,  firon  Hm  pen  of  ft  lM«i4«t«r 
of  Mr.  W«b8ter*ft  eztoniivo  pnodoe  in  pstent 
«afte8,  must  be  enMDeotljr  desernng  the  at- 
teDtion  of  «U  who  are  interested,  or  meditete 
being  intereited,  in  patent  propeity.  Hie  is 
ft  Toioe  of  fttttfaority,  not  less  on  fteoowit  of 
his  greftt  legal  eiperiflnee,  than  of  the  ma- 
thenatical  habits  of  tMnldag  and  rery  oea- 
•idersble  scientific  ftttainments,  wfikhlietes 
broftght  from  Cftmbridge,  to  the  aid  of  his 
professional  parMdts.  We  woold  advise 
everyone,  bowcTer,  whoieftds  Mr.  Webster's 
pages,  to  keep  Im  mind,  «s  he  goes  along, « 
fact  wUeh  the  ftftthor  Umedf  appeam  <o 
k«^  rather  stodioftsly  ont  of  sight,  whAoh  is 
this,— ihat  for  a  grsat  many  defects  In 
titles  and  spedAeatioos,  niiich  he  treats  as 
utterly  fatal,  there  has  been  a  speedy  aad 
certain  remedy  provided  by  the  Act  ior 
allowing  disclaimers  and  memonmdams  of  al- 
teration (oommoQly  called  Lord  Broogham's 
Act).  The  author  docs  speak  of  that  Act 
(p.  76,)  but  not  till  alter  he  has  gone  threagh 
and  disposed  of  a  great  number  of  cases  as 
if  there  were  no  soch  act  In  existence.  We 
nay  ventare  to  say,  too«-professiag  to 
be  onrsdves  not  altogether  witbofot  some 
insight  into  the  sabjeot  matter  of  the  work 
.-4hat  Mr.  Webster's  diota  are  not  always 
ftnch  as  to  oommand  our  entire  asseat,  though 
each  always  as  to  be  entitled  to  our  most 
respectAtl  consideretion.  Let  one  iastance 
suffice,  which  we  quote  the  rether,  u  it  is 
pointed  out  by  the  author  hisMcIf  in  his 
« Preface,*'  as  of  a  character  singalariy 
apposite  to  the  neoessity  of  his  present 


"  It  b  by  DO  meaoB  uncommon  to  And  fi  UBefol 
Inyentlon,  Instead  of  being  described  and  classed 
■■  a  whole,  subdivided  and  ftittered  anoaj  into 
several  head«  or  claims,  none  of  which  are  of  aor 
value  independently,  or  except  in  connection  with 
each  other  as  parts  of  a  whole,  but  each  and  every 
one  of  which,  by  reason  of  the  form  In  which  they 
are  presented,  is  open  to  various  objections.  Let- 
teffs  latent,  so  circumstanced,  invite  attack,  oppo- 
sition, and  infringement;  litigation  is  resorted  to  or 
resisted,  as  a  means  of  facllTtating  arrangements, 
the  terms  of  which  are  influenced  materially  by  the 
«)lfcaMer  of  the  title  or  specification.**— iV^oee. 

The  class  of  patents,  to  which  these  ani- 
■ladreraioiis  have  obviously  special  refer- 
ence, is  that  very  numerous  one  ia  which 
the  invention  is  described  as  consisting  of 
^'  csEtain  improvements  "  in  so  and  so ;  and 
the  f^ult  of  &e  animadversions  is,  that  they 
do  not  take  into  account  that  very  salutary 
nde  of  the  existing  law,  that  a  patentee 
abaH  state  specifically  what  the  improve- 
ments are  which  he  claims  as  being  of  his 
invention;  that  he  shall  separate  the  old 
from  the  new  (the  wheat  from  the  chaff,)  so 
as  to  save  the  lieges  the  trouble  of  ascertain- 
ing for  themselves  what  parts  they  tji  free 
to  use  without  a  license,  and  those  parts  for 


I  a  tloeaee  must  be  o^>taloe8.  Besides 
the  legal  cure  pdinted  out  fbr  the  defect  (if 
defect  it  be,}  is  this ;  first  to  daim  "  the 
whole  "  as  new  in  the  pccoliar  anangeBc&t 
jiod  aombination  of  parts,  partly  old  and 
partly  new,  of  which  that  whale  coniMi; 
and,  second,  to  claim  mtk  mtw  psit  by 
iktsell,  wl^tiber  amployed  as  a  part  af  the 
said  **  peculiar  arMagement  and  cembiaa- 
Kian,"  or  m  n  part  of  any  adier  possb|e 
aifWAgament  «ad  oombfasatiaB. 

7^  breaflh  of  the  woi^  which  tm^  ef 
^  ''Copyright  e^  Osmgns  isr  Artidss of 
Manuftc(6«ae,"  is  meagre,  aad,  oa  the  whale, 
WMatiefaetaryi  wUeh  ia,  ao  danbt,  to  be 
aoBOunted  lor.  In  a  gasat  diyns,  hf  Ihe 
IM;,  that  t]^  asaat  iaspoitant  of  tha  Dasigai 
AcM  are  of  very  recent  origfan,  and  thaagli 
thcf  haire  alnady  dMM  a  great  deal  of  pabie 
good,  have  hitherto  (ha|^)  giimi  lise  to 
b«t  little  litigalioB.  Oa  one  loading  paisifB 
19  thb  diviiAoB  9t  the  worlc,  we  must  diflsr, 
4afec«29,linMathaaBthor;  itiathis:-* 

"It  i«  not  the  design  which  is  the  sutject  of 
copTzight,  bat  the  ^pplieaiion  thofvof  to  the  aitieles 
of  maaufactuia ;  so  that  tha  aul^loot  matter  afcopf- 
right  ondor  this  Act,  i»  not  the  design  iimpiidUr, 
but  rather  the  application  of  tiie  decgn  to  the  par- 
deuhur  articles  or  manofaoture  for  the  purposs  of 
^mamentiJBg  auoh  aiti«les.''^P.  St. 

The  heat  possible  way  of  vibtiog  iMs 
vienr  of  the  law  is,  to  quote  the  cMlfaig 
woods  of  the  atatote  Itself : — 

"Be  it  anacted  that  the  PBOPRiatoa or xvsbt 
SUCH  aasxev  not  pmvioualy  poUlaiMd,  elttiar 
within  the  United  Kingdom  of  OMat  Hdtdpi  asd 
Ireland  or  elsewhere,  shall  have  the  sole  right  to 
opt^lf  ike  $am€  to  any  ariieUt  of  numt^eture, » to 
aay  mck  mktknem  4U  ^fonaatdf^  ite. 

To  say,  indeed,  that  a  person  can  have  a 
copyright  In  the  appHeation  of  a  thing,  bit 
not  in  the  thing  itself,  seems  to  us  to  mvonr 
as  little  of  retionaUty  as  of  law.  It  is  jolt 
^e  same,  as  if  a  writer  on  literary  copyiidit 
were  to  argue,  that  the  copyright  of  an  actitor 
is  not  oontemporeneons  with  the  priatlflg 
and  publishing  of  his  luoubmtions,  but  be- 
'ns  only  when  people  begin  to  read  them  I 
in  this,  as  in  all  such  cases,  the  right  exiati 
distinct  from  and  independent  of  all  "  expli- 
cation." You  may  not  ask  or  care  for  t 
way-leave  through  my  field ;  Vvt  the  field  is 
mine,  nevertheless. 

Mr.  Webster  strtes  that  a  new  e<fiti0n  of 
his  ^  Law  and  Practice^'  is  in  the  eoane 
of  preparation  ;  and  we  are  glad  to  see  that 
he  expresses  a  hope  of  being  '*  enabled  to 
announce  therein  an  alteration  of  some  of 
the  proceedings  connected  with  the  grantiag 
of  letters  patent  and  the  enrolment  of  the 
specificatiojii,  which  most  loudly  call  for 
amendment" 
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ADT^RTISSMENtS.  9S5 

WBUXT  UtT  OF  KBW  XNGLI8H   PATBKtfl. 

lUbMt  fldrUag  K««ail,  Of  Oiteslietd,  Dudiam,  of  Ught  from    electricity.     September  28;    tix 

ibr  impxoTementt  in  loeks  is  sprlogt,  and  in  the  monms. 

mean*  of  faateaiiiff  and  setting  up  the  rigging  of  William  Wilkinson  Nicholson,  of  Acton-street, 

ships.    September  28 ;  six  mouths.  Gray's-ion-road,  civil  engineer,  for  improvemenis 

Andrew  ftton  Haliiday,  of  Manchester,  manu-  In  machinery  for  compressing  wood,  and  other  mar- 

fheturing  chemist,  for  certain  improvements  in  the  terials  requiring  such  a  process.    September  28; 

manuraoCur?  of  p^yroligueQus  Mid.    September  28;  six  oumtlus. 

six  months.  Joseph  OiUott  and  John  Morrison,  of  Bixmii^- 

Fennell  Allman,  of  Charles-street,  St.  James's-  ham,  for  improvements  in  ornamenting  cyliudrioai 

square,  W«stminatBr,  eonsuking  eiiglB«er,  for  cer-  and  other  sur&ees  of  wood  and  other  material. 

t«in  improvemaaa  in  appMatos  for  the  prod  «oiion  Seiptamtar  28 ;  six  xoonUvs. 

WBMU.T  LIST  or  DtSIONS  FOR  ABTlCJUft9  Qf  VTHflTV   HeOI^TIUKO, 
Datao/  No.  in 
AeglstiB^ike  Alb 

.tioa.      gUtef.     Froprieton' N«mM.  Addraaaai.  AiltfaeUof])Mlnu. 

Sept.  21      1591      Hammond,  Tomer,  3( 

^     .^«     -®®"?  ....~....M Binnlngham-,.*.,^^...^.*^,^...  Eye  (book «nd  eye). 

22      i592      Francis  Mordan  ........  6,  Goswell-road  Adjusting    everlasting    gold 

pen. 
.,      1598     Samuel  Horwood  Faik,  Ktngswood,  Olovcaaterahiit  ..m.  Nut  key  or  apaoner, 

25      IS94     Thomas  Hnnt Preston Metallic  packed  gland. 

46      1595      Frederick  Marsha  Co.,  Castle  -  street    East,    Oxford - 

street „  Oriental  shower  bath. 

27     1596     Stephen  Pelle  Babing- 

ton  y...»,,...«^....«......  George  -  street,  Hanover-square,  Hat  pe^  or  support. 

N0TICK8  TO  COHRESPOr^DENTS. 

If  r.  Baddeley  must  exewe  u$  for  declining  to  allow  of  the  a«nAoe$  </«•«  o/  4fcMi  to  this  Jaurnfll  to  deny 

fjnr  pages  to  be  longer  occupied  with  the  uneavoury  a  comer  to  one  parmgrnpli  in  the  iaet  laUsr  we  have 

dispute  between  him  and  Mr.  Milne,    In  his  anger  reisfeoed  from  Mr,  Maddeley,  to  which  he  thus  replies 

at  the  uneourteous  terms  in  which  he  has  been  spoken  to  Mr.  Milne^s  question,  **  Who  is  Mr.  Baddeley  f " 

o/,  he  teems  wholly  to  forget  that  ths  dispute  waa  one  of  "  Feraut  Urn  to  sag,  he  is  9  humble  individ^,  who. 

Mis  own  free  seeking,  and  that  heii  wets  who  first  set  from  time  to  time  during  the  past  quarter  of  a  een- 

ika  example  of  indulging  in  personalities.    We  were  tw^,  hu$  furnished  the  readefre  of  ths  Mechanics' 

wrong,  psrhmps,  in  aUaming  euess  so  old  aifdprimi-  Magazine  with  frequent  opportunities  of  forming 

legad  m  corrmpondesU  as  Mr.  taddeley  to  empress  some  opinions  of  his  '  natural  sagacity  and  scientific 

kimself  so  harshly  of  Mr.   Miims  as  he  did;  but  atlainments t*  and  whatever  digerenees  of  opinion 

hatimg  duns  so,  we  cotUd  mot,  in  fairness,  re-fuse  to  may  prevail  on  these  points,  the  integrity  of  his  cha- 

him  mho  hadiaeu  hM  hard,  the  opportunity  of  hit-  raeter,  as  a  writer  and  a  man,  has  never  been  called 

iitsy  etmaiiy  hard  if  he  oouid  in  retmr9.    Although,  in  question,  and  U  altogether  invulnerable." 

howsoor,  m  mMsipod  an  end  to  the  dispute  between  The  "  Meply  "  to  Mr.  Smith's  **  Findieatian*'  is 

amr  two  friends,  we  haoe  too  gratetful  a  recallootion  unavoidably  postponed  till  next  week. 

9Qi^ttti&tmtntio 

aUTTA  FiatOHA  COMPANVS  WORKS^ 

WHARF  ROAD,  CITY  ROAD. 

London,  Iti  April,  1848. 
npHB  OUTTA  PERCH  A  COMPANY  have  great  pleasure  in  statingthat  the  steadily  increasing  demand 
^    for  the  Patxkt  Gvtta  F^kcha  DpiviHO  Bawds  Justifies  the  utmMt  confidence  that  they  are  ftiUy 
approved. 

Their  dunbillty  and  strength— permanent  contractility  and  uniformity  of  substance — their  non-suscep- 
tfbliity  of  injury  «rom  contact  with  Oils,  Grease,  Acids.  AlkaHes,  or  Wator-^and  the  faaiUty  with  wUoh  the 
•ingle  joint  required  can  be  made  in  Bands  of  any  length— render  tUem  aoperior  tqr  i^ifiKWt  all  working 
purposes,  and  decidedly  economical. 

O01.0SIR8,  TvBX  vo  of  aH  sizes,  Bovoiss,  Cathktkxs,  Bsstbsboopii,  and  other  Surgical  Jjistrumonts ; 
MoviDinoa  von  Pxcrunn  Fbambs  and  other  decorative  purposes;  Whips,  Thonos;  Tbnvxs,  Golf,  and 
CnxcxxT  Balls^  frc,  in  great  variety. 

Patent  CSntta  Percltft  Sboe  Solen* 

Tb^  a^pliMhni^r  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisfactorily 
Seated,  we  can  unhesitatingly  recommend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
iieknowledgod  by  all  who  have  trie^l  it.  Indeed,  experience  has  proved  that  GutU  Percha  Soles  wear  twice 
as  lon^.as  Jeather.  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Soles  fov  Sammer  Wear. 

The  fact  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  roost  delicate,  by  the  use  of 
them,  to  e&cape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  bveit  ik  Summbb,  so  offcn 
inflicts  upon  the  incautious,  and  this  effect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degi«e  of  ease  and  comfort  hitherto  unattainable,  in  coiijunction  with  security  against  damp. 

At  the  samte  tkms,  the  remarkable  non-condueting  properties  <if  Gutta  Percha  afford  a  most  valuable  pro' 
ieetlon  to  those  who  are  subjected  to  suffering  or  inconvenience  by  walkisig  upon  heated  paoemenls. 

The  ouestion  of  the  durability  of  Gutta  Percha  Soles,  aa  compared  with  Leather,  lias  long  sinoe  been 
itoaid«d  in  favour  of  the  fonaer;  and  no  laatanoft  «f  failure  h9M  yet  COJOBie  to  KM  kao-w- 
Igdye  of  the  Compan  j  wliicli  may  not  be  aaeiibed  to  a  neglect  of  tkeir  printed 
JMrecttona* 
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ADVERTISEMENTS. 


mo  RAILWAY  COMPANIES,  Contractort,  and 
others.— Electric  Telegraph  Wires.— The  Gutta 
Percha  Company,  under  Royal  Letters  Patent,  are 
now  prepared  to  UNDERTAKE  CONTRACTS 
for  COVERING  WIRES  for  ELECTRIC  TELE- 
GRAPHS, each  wire  being  perfectly  insulated  in  a 
non-conducting  coat  of  Gutta  Percha,  impexvious 
to  moisture  or  atmospheric  influence.  Any  number 
of  wires  may  be  encased  in  one.  band,  whidi  will  be 
found  extremely  flexible,  and  the  only  article  to  be 
depended  upon  for  conveying  electric  communica- 
tion under  rivers  harbours,  docks,  &c.— a  deside- 
ratum highly  valuable  to  Government  ofBcera, 
Railway  Companiea,  and  otken.  Laid  under  ground 
it  is  equally  effldent,  and  in  any  situation  is  more 
durable,  economical,  and  less  liable  to  injury  than 
any  substance  hitherto  used.  Applications,  speci- 
fying number  of  wires,  &c.,  required,  to  be  made  to 
the  Gutta  Peroha  Company,  18,  Wharf  road,  City- 
road,  London. 


Published  Every  Saturday,  price  Sixpence, 
THE 

MINZNG  JOURNAI. 

RAILWAY  AND  COMMERCIAL  GAZETTE; 

A  WIKKLT  NSWSPAPBB  ;  FORMING  A 

Complete  History  of  the  Commercial  andSciantific 
Progress  of 

MINES  AND  RAILWAYS, 

/nd  a  carefully- collated  Synopsis,  with  numerous 
Illustrations  or  all 

NEW  INVENTIONS  AND  IMPROVEMENTS 

XK 

MECHANICS  AND  CIVIL  ENGINEERING ; 

Prices  of  Stocks,  Ores.  Metals,  and  Materials; 
Reports  of  the  Proci ••dings  of  Public  Companies; 
the  Transactions  of  ticienlific  Bodies ;  Ofllcial  and 
Exclusive  Information  trom  Mining  Districts, 
abroad  and  at  home,  &c.,  &c. 

Ofiice :  26,  Fleet-street,  London. 

Now  ready,  prioe  2b., 

A  Glossary  of  Mining  and 
Smelting  Terms^ 

Uaed  In  English  and  Foreign  Mining  Districts. 

PUBLISHED  at  the  Office  of  the  Mining  Jour- 
nal, 26,  Fleet-street,  London ;  and  may  be  had 
of  John  Weale,  69,  High  Holborn;  and  through  all 
booksellers  in  town*ancl  country. 


To  Engineers  and  Boiler- 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVR  STEAM  -  BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes;  — all 
sorts  of  Gas  Fittings.  The  BlnnlDgbam  Patent  Iron 
Tube  Company,  42,  CAiubridge-street,  Birmingham, 
and  Bmethwick,  Btaffordshlxe,  manQfteture  Boilers 


and  Gas  Tubes,  under  an  exclaslve  Lioenae  fhAn 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  uaed  in  the  Boilers 
of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent ;  — are  htronger. 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwiek,  Staflfoxdshlre. 

LONDON    WAREHOUSE— No.    68,    UPPER 

THAMES-STREET. 


The  Railway  Record, 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  every  Saturday  Morning,  and 
contains  full  and  excluaive  ReporU  of  aU 
Railways  MeeUngs,  with  the  Official  Documents 
in  full ;  Railway  Law  Cases,  Railway  Share  Lists, 
and  Traffic  Returns,  and  all  matters  affecting  Hall- 
way Proprietors.  It  is  considerably  larger  than  any 
other  Railway  Paper,  and  is  exclusively  devoted  to 
this  branch  of  euterprise.  „   , 

The  Railway  Record  will  be  found  a  peculiarly 
eligible  medium  for  Advertisers  of  all  articles 
connected  with  Railway  Companies,  and  all  mat- 
ters, whether  of  use  or  luxury,  which  it  is  songkt 
to  bring  under  the  notice  of  Capitalists. 

Price  6d.  stamped;  Office,  158,  Fleet-street,  Lon- 
don. 
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alliott's  patent  apparatus  voe  rkgulatiko  thb  woeking  of  stbam  boilers. 

[Patent  dated  March  8,  1848.    Patentee,  Alexander  Alliott,  of  Lcnton  Works,  Nottiiigliam. 
Speciiicalion  enrolled  September  8, 1848.] 


The  distinguishing  feature  of  this 
invention,  and  no  doubt  it  b  a  very  valu- 
able one,  is,  that  it  embraces  in  one  appa- 
ratus a  steam  safety-valve,  a  vacuum- 
valve,  and  a  valve  which  acts  as  a 
safety-valve  when  the  water  falls  in  the 
boiler  bebw  some  fixed  level.  The  pre- 
fixed figure  represents  a  sectional  eleva- 
tion of  the  apparatus. 

A  is  a  steam  outlet  pipe  which  is  attached 
by  a  flange,  a^a^,  to  the  top  of  the  boiler, 
H  ;  B  is  a  valve  with  inward  action,  which 
fits  a  seating  a^a^ ,  formed  for  it  on  the 
inner  surface  of  the  month  of  the  pipe,  A. 
The  spindle,  6*,  of  this  valve  pastes  up- 
wards through  an  opening,  a*,  in  the  top  of 
the  pipe.  A,  and  terminates  a  little  way 
above  it  in  a  circular  plate,  6',  faced  square 
with  the  valve,  B.  Round  the  spindle  in 
the  space  between  the  top  of  the  pipe.  A, 
and  the  plate,  b',  there  is  coiled  a  spring, 
b*,  which  rests  on  a  flat  boss,  a^,  raised  on 
the  curved  back  of  the  pipe,  A.  D  is  an 
expanding  tube  made  of  vulcanized  India- 
rubber  and  metal  rings.  I  form  this  tube 
by  encircling  an  India-rubber  tube  with 
rings  of  tinned  copper  placed  at  equal 
distances  apart,  drawing  a  second  and  the 
India-rubber  tube  over  the  rings,  and 
fastening  it  to  the  inner  tube,  and  then  sub- 
jecting the  whole  to  the  well-known  process 
of  vulcanizing.  The  office  of  these  rings  is 
to  support  the  tube  against  internal  pressure, 
whilst,  at  the  same  time,  they  do  not  pre- 
vent its  expansion  lengthways.  E  is  a  cir- 
cular plate,  to  which  the  tube,  D,  is  attached 
at  bottom  ;  and  Y  another  circular  plateto 
which  it  is  attached  at  top.  The  under 
plate,  E,  rests  by  an  under  projecting  part, 
e',  on  a  corresponding  projection,  6',  raised 
on  the  top  of  the  plate,  &',  of  the  valve 
spindle ;  and  the  upper  plate,  Y,  is  upheld 
by  four  studs,  Y^,  which  are  supported  by 
bearings,  a^a*,  raised  on  the  back  of  the 
steam  pipe,  A.  The  tube  is  fastened  to 
these  plates  by  means  of  convex  rings, 
i/>  J',  which  take  into  concave  seats,  y*e^, 
formed  for  them  on  the  upper  face  of  E 
and  under  face  of  Y.  Each  of  these  rings 
is  made  in  two  parts  and  joined  by 
flanges.  The  upper  plate,  Y,  remains 
always  fixed,  but  the  under  platc»  £,  is 
free  to  move  when  acted  upon  in  the 
manner  to  be  presently  described.  To  pre- 
serve the  parallelism  of  the  plate,  E,  when 
so  moving,  it  is  provided  with  a  guide-rod, 


e^,  which  works  through  a  guide  frame,  p*, 
Ihstened  to  the  upper  plate,  Y.  A  tube  or 
ring,  €*,  is  laid  loosely  on  the  top  of  the 
concave  seat,  e*,  of  the  plate  £,  and  iniids 
of  the  tube  D,  but  so  as  not  in  the  leart  to 
restrain  it  in  its  movements. 

The  use  of  this  pipe  is  to  support  the 
tube,  D,  in  case  of  external  pressure.  F  is 
a  hand  lever  for  depressing,  and  so  opening 
the  valve,  B,  when  required.  6  is  a  series 
of  copper  pipes  which  communicate  with 
the  pipe  D  through  an  aperture  in  the  oentrs 
of  the  pipe  Y,  and  reach  from  that  plate,  as 
shown,  to  some  determined  level  or  line  ia 
the  boiler,  if  the  water  sinks,  below  which 
it  is  time  for  the  safety-valve,  B,  to  act. 
The  first  pipe  of  the  series,  ^^,  is  made  of 
the  large  dimensions  shown,  in  order  that  it 
may  contain  cold  water  enough  to  prevent 
the  intrusion  of  any  warm  water  or  steam 
into  the  tube  D.  The  pipe,  g^,  is  also  made 
of  larger  dimensions  in  order  that  it  may, 
by  the  amount  of  surface  which  it  exposes, 
prevent  the  formation  of  steam,  g'  is  s 
tap  for  drawing  ofL  any  air  which  may  find 
its  way  into  the  series  of  pipes  when  the 
boiler  has  been  at  rest.  By  taking  out  this 
tap  too,  access  may  be  obtained  occssionslly 
for  cleansing  the  pipe  6.  g*  is  another  tap 
through  which  the  tube,  D,  is  filled  with 
water. 

By  calculating  the  internal  diameter  of 
the  tube  D,  and  making  due  allowsnoe  for 
its  weight  and  the  power  requisite  to  mske 
it  expand,  the  result  of  any  given  pressors 
may  be  predicated  with  considerablB  exact- 
ness; but  the  easiest  way  for  determining 
the  size  which  the  safety-valve,  B,  shooU 
bear  to  the  expanding  tube,  D,  is  to  csiie 
this  tube  to  be  subjected  to  some  ascertained 
pressure  and  then  to  calculate  fix>m  the 
effects  produced  the  size  proper  to  be  given 
to  the  valve  B. 

To  elucidate  the  manner  in  which  thii 
apparatus  operates,  let  it  be  supposed  that  it 
is  desired  to  work  the  boiler,  H,  at  some 
pressure  below  8  lbs.  on  the  square  inch, 
and  that  when  the  steam  becomes  above 
81b!<.  on  the  inch  pressure,  the  apparstni 
should  act  so  as  to  allow  the  steam  to 
escape,  and  thas  restore  the  pressure  to  iti 
normal  or  safety  point.  Lee  it  be  further 
assumed  that  the  combined  weight  of  the 
valve,  B,  and  of  the  tube,  D,  with  the 
weight  due  to  the  height  of  the  column  of 
water  is  equal  to  32  lbs.,  and  that  the  power 
of  the  spring,  b^f  to  sustain  B  and  D  is  slw 
equal  to  32  lbs.     We  may  then  obriouly 
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diiow  Mt  of  CBlcfilstioii  the  weight  of  the 
•piparatiu  altogether.  Letna  nowtvppoie 
the  falve,  B,  to  have  ten  square  inchea  of 
workixig  lorface,  and  the  plate,  B,  attached 
to  the  expanding  tabe,  D,  to  have  sixteen 
square  inches  of  effectiTe  working  surface, 
and  the  loveir  end  of  the  pipe,  ^',  of  the 
series  of  pipes,  G,  to  be  bdow  the  leyel  of 
tlie  water  in  the  boiler ;  then,  on  sufficient 
pressure  occurring  in  the  boUer,  the  water 
will  be  forced  up  the  long  pipe,  ^',  and  as 
soon  as  the  steam  attains  a  pressure  of  8  lbs. 
on  the  ineh,  there  will  be  a  pressure  equal 
to  80  lbs.  on  the  Tal?e,  B,  to  keep  it  in  iU 
piaoe^  whUe  at  the  same  time  the  pressure 
on  the  expanding  tube,  D,  from  the  steam 
lb  Che  boiler,  will  be  only  5  lbs.  on  the  inch 
(3  lbs.  on  the  ineh  being  consumed  in  sup- 
porting the  column  of  water  in  the  series  of 
pipes,  G,  from  its  leyel  in  the  boiler  to 
the  highest  point  of  the  series,  whidi  is  here 
supposed  to  be  6  feet  high.)  It  foUows  that 
the  pressure  from  the  steam  on  the  expanding 
apparatus  will  give  80  lbs.  to  push  open  the 
ralve,  B,  and  thus  form  a  perfect  equipoise. 
Should  therefore  any  increase  of  pressure 
oocur  in  the  boiler  (the  weights  and  spring 
remaining  the  same)  it  will  cause  the  Talve, 
B,  to  open  inwards,  and  thus  allow  the 
steam  to  escape,  whereby  the  pressure  will  be 
again  reduced  to  its  normal  point. 

It  will  be  ob?ious  that  this  apparatus  may 
be  constructed  so  as  to  allow  the  steam  to 
escape  at  any  given  pressure  by  suitably 
proportioning  the  valve  B,  the  expanding  ap- 
paratus D,  and  the  spring  b*,  to  one  another. 
The  way  in  wliich  th&  apparatus  acts  as 
si  safety-valve  when  the  surface  of  water  in 
the  boiler  sinks  below  the  bottom  of  the 
pipe,  ^',  is  as  follows:  All  the  conditions 
of  the  boiler  and  valves  being  supposed  to 
be  the  same  as  in  the  case  last  hereinbefore 
gnpposed  (by  way  of  exemplification)  the 
pressure  on  the  valve,  B,  will  be  80  lbs.  to 
keep  it  in  its  seat.  Now,  on  the  water  in 
the  boiler  falling  below  the  bottom  of  the 
pips,  ff^t  the  water  contdned  in  that  pipe 
wUl  of  course  mn  down  into  the  boiler  and 
Ifes  place  be  supplied  by  steam,  when,  in- 
BteiA'of  there  being  5  lbs.  on  the  inch  pres- 
sure in  the  expanding  apparatus,  there  will 
be  8  lbs.,  which  will  give  128  lbs.  of  pres- 
sure exerting  itself  to  open  the  valve,  B, 
against  80  lbs.  exerted  to  support  it  in 
its  place,  a  difference  much  more  than  suffi- 
cient to  exclude  all  chance  of  danger. 

It  will  be  foand  on  calculation  that  at  any 
lower  pressure  of  steam  than  has  been  just 
supposed,  a  proportionallj  similar  effect  will 
be  produced  whenever  the  level  of  water 
in  the  boiler  falls  below  the  bottom  of  the 
t^P^t  9*1  '^^  "f^  ^^  render  it  impossible 


to  get  any  pressure  of  steam  in  the  b<rf]er 
until  there  is  water  enough  in  it  to  make 
such  pressure  perfectly  safe.  In  case  of  a 
vacuum  or  partial  vacuum  occurring  in  the 
boiler,  the  valve,  B,  then  acts  so  as  to 
remedy  it,  for  as  the  top  plate,  b^,  of 
the  valve,  BS  presses  only  against  the 
plate,  S,  of  the  expanding  apparatus,  D,  it 
Allows  that  any  external  pressure  sufficient 
to  overcome  the  force  of  the  spring,  6^,  will 
esuse  the  valve,  B,  to  open  and  thus  prevent 
mischief  (the  proteeting  tube,  e^,  preventhig 
any  collapse  of  the  expanding  tuh«  D.) 

Insteid  of  the  valvs,  B,  opening  inwards 
ss  before  described,  It  might  be  made  to 
open  outwards  by  reversing  the  action  of 
the  expanding  tube  D,  and  altering  the  ar- 
rangement of  the  different  parts  accordingly  ; 
but  in  this  case  it  will  not  act  as  a  vacuum 
valve. 

The  inventor  describes  also  three  mo- 
difications of  the  preceding  apparatus ; 
by  the  first  of  which  it  is  adapted  to 
reffulate  the  supply  of  water  to  the  boiler, 
--by  the  secona  an  alarum  is  sounded 
whenever  the  water  in  the  boiler  falls 
below  some  fixed  point — and  by  the  third 
the  flue  damper  is  worked. 

OUTTA  FSACHA  SLBCTKIC   INSUULTOBS.-— 
MB.  BJEId's   PATSNT. 

Sir,  —  AYhile  your  correspondents, 
Mr.  Hammerton  for  himself,  Mr.  Bad- 
dcley  for  Mr.  Bain,  and  "  Z.  U."  for 
the  Electric  Telegraph  Company,  are 
severally  claiming  the  merit  of  having 
been  the  first  to  appropriate  gutta  percha 
for  the  purpose  of  improving  insulation 
in  electric  telegraphs,  perhaps  you  will 
be  kind  enough  to  inform  these  gentle- 
men that  in  my  patent  of  1847,  I  claim- 
ed and  patented  two  new  forms  of  insu- 
lators of  that  material,  one  for  a  sub- 
terranean, and  the  other  for  a  suspended 
telegraph.  I  have  also  in  the  same 
patent  disclaimed  the  use  of  gutta  percha 
as  a  covering  for  wire,  either  by  wrap- 
ping or  in  tube,  because  of  my  having 
used  it  eighteen  months  previously,  and 
because  what  has  beeif  once  freely  given 
to  the  public  cannot  be  afterwards  pa* 
tented.  I  may  also  take  the  liberty  of 
mentioning  that  I  had  some  conversation 
witi^  Mr.  Hancock  in  1845,  on  the  sub- 
ject of  having  some  battery  cells  made 
from  it.  His  Company  were  not  in  a 
position  at  that  time  to  manufacture  it, 
and  so  the  subject  dropped. 

Yours  truly, 

W.Eau>, 


340 


'  AMERICAN    ILBCTRO-MAONBTIC  TELKGRAPH.*'— PR0FE9B0R  M0R«1*8  CLAUIt. 


THB 

The  last  number  which  we  have  re- 
ceived of  the  Eureka  announces  the  re- 
issue to  Professor  Morse,  on  the  15/A  of 
June,    1848,   of    two    patents   for   the 
United  States,  which  he  obtained  some 
two  or  three   years  ago,  but  had  sur- 
rendered for  the  purpose  of  amendment 
(the  American  Patent  Laws  allowing  of 
this  being  done) ;    but  limits  iteelf  to 
giving  a  prefatory  retrospect  by  the  Pro- 
fessor,  of  the  progress  made  in  tele- 
graphing by  electricity  down  to  the  time 
when  he  directed  his  attention  to  the 
subject,  and  the  "claims"   to  original 
discovery  and  invention  with  which  his 
amended  and  reissued  patents  conclude. 
We  have  no  intention  of  taking  upon 
ourselves  an  investigation  of  the  justice 
of  these  claims ;  but  it  is  proper  that  we 
should  note  this  fact  for  the  information 
of  the  discerning  reader,  that  Professor 
Morse  had  previously  to  these  re- issues 
the  advantage  of  seeing  the  specifica- 
tions of  all  the  other  labourers  in  this 
department    of  applicate    science,  who 
have,   since  the    date  of   his    original 
patents,  taken  out  patents  either  in  Ame- 
rica or  Europe  —  including  especially 
those  of   our  countryman,   Mr.  Bain, 
who  is  obviously  the  party  with  whom 
the  Professor   is  preparing  himself  for 
a  fight — and  of  being  therefore  able  to 
shape  his  claims  accordingly.  Of  course 
this  is  a  sort  of  advantage  which  cannot 
be  denied  by  the  American  authorities  to 
Mr.  Bain  in  his  turn,  should  he  choose 
to  avail  himself  of  it;  so  that  probably, 
by  waiting  a  little  while,  we  shall  see 
what  both  parties  themselves  consider, 
on  second  thoughts,  to  be  their  respec- 
tive rights.   When  the  pleas  on  each  side 
have  been  settled,  it  will  be  time  enough 
for  judge  and  jury  to    enter  on  their 
duties.    We  subjoin  the  "  prefatory  re- 
trospect" and  "claims"  of  Professor 
Morse : 

Prrfatoty  Retrospect. 
''  The  original  and  final  object  of  all  tele- 
grnphing,  is  tub  communication  of  in- 

TF.LLIGRNCB  AT   A   DISTANCE  BY  SIGNS  OR 
SIGNALS. 

"  Various  modes  of  telegraphing,  or 
mnking  signs  or  signals  at  a  distance  have 
been  for  ages  in  use.  The  signs  employed, 
]irretofore,  have  had  one  quality  in  common  ; 
they  are  evanescent,  shown  or  heajrd  a  mo- 
ment, and  leaving  no  trace  of  their  having 


existed.  The  various  modes  of  hidieithig 
these  ewmeseent  signs,  have  been  by— 
beacon -fires  of  different  charaeters ;— by 
flags  ;— by  balls  ;— by  reports  of  fire-armi ; 
—by  bells  heard  from  a  distant  podtion ;— 
by  moveable  arms  from  posts,  &o. 

*'  I  do  not,  therefore,  claim  to  be  the  in- 
ventor of  telegraphs  generally. 

*<  The  electric  telegraph  is  a  more  recent 
kind  of  telegraph,  proposed  within  the  last 
century,  but  no  practical  plan  was  devised 
until  about  sateen  years  ago.  Its  distin- 
guishing feature  is  the  employment  of  dec- 
tricity,  to  effect  the  same  general  result  of 
commuDicating  intelligence  at  a  distance,  by 
signs  or  signals. 

*^  The  various  modes  of  accomplishhig 
this  end  by  electricity,  have  been— tiic  em- 
ployment of  common  or  machine  electricity, 
as  early  as  1787,  to  show  an  evanescent  sign 
by  the  divergence  of  pith  balls, 

**  The  employment  of  common  or  machine 
electricity,  in  1794,- to  show  on  evaneteent 
sign  by  the  electric  spark, 

**  The  employment  of  voltaic  electricitj, 
in  1809,  to  show  an  evanescent  sign  by  the 
evolution  of  gas  bubbleSf  decomposed  from  a 
solution  in  a  vessel  of  transparent  glass* 

"  The  employment  of  voltaic  electricity 
in  the  production  of  temporary  magnetisB, 
in  1820,  to  show  an  evanescent  sign  by  dt' 
fleeting  a  magnet  or  compass  needle. 

*•  The  result  from  all  these  electric  tefe- 
graphs  was  the  production  of  evanetee^ 
signs  or  signals  only. 

**  I  do  not,  therefore,  claim  to  have  first 
applied  electricity  to  telegraphing,  for  the 
purpose  of  showing  evanescent  signs  or 
signals. 

"The  original  and  final  object  of  my  tele- 
graph, is  to  IMPRINT  CHARACTERS  AT  ANT 

DisTANCB  as  signals  for  intblligbncbj  iti 
object  is  to  mark  or  xmprbss  them  in  a 
permanent  manner." 

The  Claims, 

Td  8.  P.  B.  Morse,  of  Pougbkeepsle,  N.  T.,  forfo- 
provemento  in  the  mode  of  oommunicatinx  in* 
formation  by  Signals  by  the  application  of  Bee* 
tro-magnetism.    Re-iaiued  Jane  13, 1848. 
"  First :  Having  thus  fully  described  my 
invention,  I  wish  it  to  be  understood  that  I 
do  not  claim  the  use  of  the  galvanic  current 
or  currents  of  electricity  for  the  purpose  of 
telegraphic  communications  generally;  bat 
what  I  especially  claim  as  my  invention  ana 
improvement,  is  making  use  of  the  motire 
power  of  magnetism  when  developed  by  the 
action  of  the  said  current  or  currents,  sub- 
stantially as  set  forth  in  tlie  foregoing  de- 
scription of  the  first  principal  part  of  taf 
invention,  as  means  of  operating  or  girtof 
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moHon  to  machineryy  which  may  be  used  to 
imprint  lignab  upon  paper  or  other  suitable 
material,  or  to  produce  sounds  in  any  de- 
sired manner  for  the  purpose  of  telegraphic 
oommunication  at  any  distances.  The  only 
ways  in  which  the  galvanic  current  had  been 
piroposed  to  be  used  prior  to  mj  invention 
and  improTementy  were  by  bubbles  resulting 
from  deoomposition  and  the  action  or  exercise 
of  electrical  power  upon  a  magnetized  bar 
or  needle,  and  the  bubbles  and  deflections 
of  the  needles  thua  produced  were  the  sub- 
jects of  inspection,  and  had  no  power  or 
were  not  applied  to  record  the  communica- 
tion, I  therefore  diaracterize  my  invention 
as  the  first  recording  or  printing  tel^aph 
by  means  of  electro-magnetism. 

"  There  are  various  known  modes  of  pro- 
doeing  motions  by  electro-magnetism,  but 
none  of  these  had  been  applied  prior  to  my 
invention  and  improvement,  to  actuate  or 
give  motion  to  printing  or  recording  ma- 
diinery,  which  is  the  chief  point  of  my  in- 
▼ention  and  improvement. 

"  Second :  I  also  claim  as  my  invention 
and  improvement,  the  employment  of  the 
machinery  called  the  register  or  recording 
instrument,  composed  of  the  tram  of  clock 
wheels  and  other  apparatus,  or  their  equiva- 
lents, for  moving  the  material  upon  which 
tiie  characters  are  to  be  imprinted,  and  for 
imprinting  said  characters,  substantially  as 
set  forth  &  the  foregoing  description  of  the 
•eoond  principal  part  of  my  invention. 

**  TIdrd :  I  also  claim  as  my  invention 
and  improvement,  the  combination  of  ma- 
dUnery  herein  described,  consisting  of  the 
generalor  of  electricity,  the  circuit  of  con- 
doctors,  the  contrivance  for  closing  and 
iNreaking  the  circuit,  the  electro-magnet,  the 
pen  or  contrivance  for  marking,  and  the 
machinery  for  sustaining  and  moving  the 
paper,  all  together  constituting  one  apparatus 
or  telegraphic  machine,  which  I  denominate 
tlie' American  Electro-magnetic  Telegraph.' 

"  Fourth :  I  also  claim  as  my  invention 
tlie  combination  of  two  or  more  galvanic  or 
electric  drcuits  with  independent  batteries, 
fobstantially  by  the  means  herein  described, 
for  the  purpose  of  obviating  the  diminished 
force  of  electro-magnetism  in  long  circuits, 
and  enabling  me  to  command  sufficient  power 
to  put  in  motion  registering  or  recording 
machinery  at  any  distances. 

**  Fifth :  I  claim  as  my  invention  the 
fystem  of  signs,  oonsisting  of  dots  and 
^Moei,  and  of  dots,  spaces  and  horisontal 
ifiiea  for  numerals,  letters,  words  or  sen- 
tences, substantially  as  herein  set  forth  and 
illustrated  for  telq;raphic  purposes. 

"  Sixth :  I  also  claim  as  my  invention  the 
system  of   signs,  consisting  of   dots  and 
^  and  of  dots,  spaces  and  horizontal 


lines,  substantially  as  herein  set  forth  and 
illustrated,  in  combination  with  machinery 
for  recording  them  as  signals  for  elegraphic 
purposes. 

'*  Seventh  :  I  also  claim  as  my  invention 
the  types  or  their  equivalent,  and  the  type 
rule  and  port  rule  in  combination  with  the 
signal  lever  or  its  equivalent,  as  herein  de- 
scribed, for  the  purpose  of  closing  and  break- 
ing the  circuit  of  galvanic  or  electric  con- 
ductors. 

**  Eighth :  I  do  not  propose  to  limit  my- 
self  to  the  specific  machinery  or  parts  of 
machinery  described  in  the  foregoing  speci- 
fication and  claims,  the  essence  of  my  in- 
vention being  the  use  of  the  motive  power 
of  the  electric  or  galvanic  current  which  I 
call  electro-magnetism,  however  developed, 
for  making  or  printing  intelligible  characters, 
signs  or  letters,  at  any  distances ;  being  a 
new  application  of  that  power,  of  which  I 
claim  to  be  the  first  inventor  or  discoverer. 


To  S.  F.  B.  Morse,  of  Poughkeep3le,  N.  Y.,  for  im- 
provement in  Eleetro-magnetio  Telegn^hs.  Re- 
issued June  IS,  1848. 

'*  First  I  What  I  claim  as  my  invention, 
and  desire  to  secure  by  Letters  Patent,  is  the 
employment  in  a  main  telegraphic  circuit  of 
a  dievice  or  contrivance  called  the  receiving 
magnet,  in  combination  with  a  short  local 
independent  circuit  or  circuits,  each  having  a 
register  magnet,  or  other  magnetic  contriv- 
ances for  registering  and  sustaining  such  a 
relation  to  the  register  magnet  or  other  mag- 
netic contrivances  for  registering,  and  to  the 
length  of  circuit  of  telegraphic  line,  as  will 
enable  me  to  obtain,  with  the  aid  of  a  main 
galvanic  battery  and  circuit,  and  the  inter- 
vention of  a  local  battery  and  circuit,  such 
motion  or  power  for  registering  as  could  not 
be  obtained  otherwise,  without  the  use  of  a 
much  larger  galvanic  battery,  if  at  all. 

'*  Second :  I  also  claim  as  my  invention 
the  combination  of  the  apparatus  called  the 
self-stopping  apparatus,  connected  with  the 
clock-work  of  the  register,  for  setting  said 
register  in  action  and  stopping  it  with  the 
pen  lever  (F),  as  herein  described. 

'*  Third :  I  also  claim  as  my  invention  the 
combination  of  the  point  or  points  of  the  pen 
lever,  or  its  equivalent  with  the  grooved 
roller,  or  other  equivalent  device,  over  which 
the  paper  or  other  material,  suitable  for 
marlung  upon,  may  be  made  to  pass,  for  the 
purpose  of  receiving  the  impression  of  the  cha- 
racters, by  which  means  I  am  enabled  to  make 
or  print  signs  or  signals  upon  psper  or  other 
fabric  by  indentation,  thus  dispensing  with 
the  use  of  colouring  matter  for  marking,  as 
specified  in  my  Letters  Patent  of  January 
15th,  1846." 
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EXTINCTION  or   FIRES   IN   lUlILWAT   TEAINS. 


THE   XDDT8T0NS   LI0HT-H0V8I   AND 
PLYMOUTH    BRBAKWATIR. 

Sir, — In  the  controversy  respecting  sea- 
walls,  the  Eddystone  Light- house  does 
not  seem  to  have  been  instanced  by  the 
advocates  of  upright  walls ;  yet  that 
structure,  an  upright  wall,  affords  an 
imposing  example  of  stability;  whereas, 
the  Plymouth  Breakwater  evidences  the 
injuries  to  which  the  long  slope  is  liable. 
These  works  may  the  more  appropria- 
tely be  brought  into  comparison,  since  it 
is  the  same  storms  to  which  both  of  them 
are  exposed,  the  same  destructive  fury 
of  heavy  seas  coming  up  from  the  Bay 
of  Biscay  and  the  South  Atlantic  Ocean : 
the  long  frlope  has  been,  from  its  com- 
mencement to  the  present  time,  more  or 
less  broken  np  on  the  recurrence  of  every 
severe  storm;  the  Light-house  has  stood 
unscathed.  I  am,  Sir,  yours,  M. 
— ♦^ — 

Ha.  HOLIfas's  ALLXOKD  IMPaOVBIfBMTS 
IN  THB  ELKCTRTC  TBLKORAPB. 

Sir, — I  have  read,  with  much  surpriie,  in 
the  last  Number  of  your  Magazine,  a  letter 
from  Mr.  N.  J.  Holmes,  of  Hampstead, 
dated  the  27th  of  September,  in  the  latter 
part  of  which  letter  he  tays — "The  con- 
stmction  of  the  telegraph  is  luch  as  to  leave 
the  disc*  independent  and  free  from  the 
magnet  and  helix,  avoiding  thereby  the 
many  interniptions  from  contact  and  other 
slight  causes,  and  produdog  a  signal  more 
rapid  and  distinct  than  even  my  last  improve- 
ment of  the  diamond  telegraph,"  &c. 

I  am  at  a  lots  whether  to  ascribe  Mr. 
Holmes's  claim  to  this  invention  to  a  fervid 
imagination  or  to  a  treacherous  memory; 
but  if  to  the  former,  I  am  under  the  cmd 
necessity  of  demolishing  the  mirror  in  which 
he  surveys  himself  as  the  Inventor  of  the 
apparatus  in  question,  by  reminding  him 
that,  more  than  three  months  ago,  and  also 
on  the  24th  of  July  last,  I  asked  him  his 
opinion  about  a  plan  of  mine  for  leaving  the 
outside  pointer  '* independent  and  free" 
from  the  inside  deflector,  so  as  to  avoid 
**  interruptions  from  contact,  and  other 
slight  causes,"  and  showed  him  a  sketch  of 
my  apparatus.  As  Mr.  Holmes  takes  so 
much  interest  in  my  inventions  as  to  make 
them  the  children  of  his  adoption,  perhaps 
he  can  give  me  a  cine  to  the  friend  in  dis- 
guise who  kindly  called  to  see  one  of  them 
that  was  out  at  nurse.  I  mean  the  gentie- 
man  who  called  on  the  14th  ultimo,  at  the 
house  of  a  watchmaker  at  Kilbum,  who  is 
making  a  telegraph  instrument  for  me,  and 
profeswd  himself  very  anxious  to  Imta 
Mmethmg  about  the  electric  telegraph  in- 

*  The  outaide  pointer. 


strument,  but  who  afterwards  eonfiessed  Oiiyt 
he  had  more  knowledge  of  it  than  be  at  fint 
pretended  to,  and  that  he  belonged  to  tfaa 
Electric  Telegraph  Company.    I  am,  &c., 
T.  G.  DB  Cbbshbl, 
Electric  Telegraph  Cc's  Supt., 

London  6t  North  Western  Brandu 
SeymouT-stieet  Station,  Oct.  4, 1848. 

BXTINCTION  OF  VIRB8  IK  BAILWAY 
TRAINS. 

Sir,  —  Should  the  following  soggestloB 
be  of  sufficient  importance,  X  should  feel  ob- 
liged by  the  insertion  of  it  in  your  Magasii^ 

Owing  to  accidents  frequentlv  ooeorriag 
to  goods  sent  per  railway  canied  by  sparks 
from  the  engine  igniting  straw  or  other  com- 
bustible matter  in  the  trucksi  it  bss  ooourrad 
to  me  that  a  small  fire-engine  might  be  of 
advantage  in  extinguishing  suoh  fires  if  fixed 
to  the  back  end  of  the  engine-tender,  witb 
a  flexible  hose  sufficiently  long  to  be  either 
used  for  pumping  the  water  from  the  tender 
or  any  convenient  place  near  the  line.  U 
would  also  be  of  the  greatest  service  shoold 
the  engine  run  short  of  water  before  arrhr- 
ing  at  a  regular  engine  tank.  Yours,  &c, 
£.  ANnBBSOif. 

Beal,  Sept.  9,  1848. 

SOMB  BBMARK8  ON  THB  "  YINniCAnOV 
OP  CXBTAIN  OBSXBVATIONS  ON  8KA- 
WAliLS  **  IN  THE  MBCHANXCS'  MAGA- 
ZINB,  YOL.  ZLIX.,  P.  282. 

If  the  <<  Reply,**  &c.,  M$ch.  Mag., 
vol.  xlis,  p.  234,  had  been  inkewkd 
solely  for  tne  perusal  of  the  anthor  ol 
the  papers  entitled  "  The  Sea-wall  Qoet- 
tioD,"  &c.,  and  its  writer  had  beenawan 
of  the  qnantity  of  science  possessed  by 
that  gentleman,  it  might  have  been 
charitable  to  have  prefixed  to  it  a  short 
chapter  on  the  resolution  of  forces ;  snd 
now,  entertaining  much  respect  for  the 
scientific  attainments  of  the  readers  of 
this  valuable  periodical,  be  feels  that 
some  apology  is  due,  for  inUroducInf  ifi 
the  present  article,  an  investigation  of  dtt 
law  according  to  which  the  horiiontsl 
pressure  of  a  fluid  is  exercised  on  an  ia- 
dined  pl«De»  cooaidering  that  the  pfo- 
cess,  which  is  to  be  found  in  every  trea* 
tise  on  mechanics  published  from  the  age 
of  Galileo  to  the  present  time,  must  be 
familiar  to  every  one  who  has  a  chdni  to 
the  tide  of  engineer.  Id  describing  the 
process  it  is,  however,  intended  to  oe» 
brief  as  possible ;  and  the  libem  is  taicen 
of  referring  to  the  diagram  illustradve 
of  the  subject,  which  Is  given  on  p.  283 
of  this  volume. 

Let  then  q  (represented  by  FQ  in  thit 


ON  THE  "  VIITBICATIOK  OF  CERTAIN  ORSERVATION8  ON  SEA-WALLS. 


343 


diagram)  denote  the  pressure  exercised 
in  a  horizoDtal  directioD  by  an  indefinitely 
slender  filament  of  the  fluid  terminating 
at  P  on  the  face  of  the  wall,  supposing 
that  face  to  be  in  a  vertical  position  or 
parallel  to  BC.  Let  <f>  denote  the  angle 
BAG,  at  which  the  face  BA  of  the  wall 
is  inclined  to  the  horizon ;  it  will  also  de- 
note the  angle  APQ  or  PQD,  that  is  the 
inclination  of  BA  or  BQ  (parallel  to 
BA)  to  the  line  PQ.  Then,  by  trigono- 
metry, q  sin  <p  («PD)  is  the  pressure 
resolved  perpendicular  to  BA;  and, 
PE  being  drawn  perpendicularly  to  PQ, 
q  Bin*  ^  (-EP)  is  the  effective  norizon- 
tal  pressure  of  the  filament  ou  the  in- 
clined plane  BA. 

Now,  the  number  of  filaments  which 
act  horizontally  on  BA,  is  evidently  equal 
to  the  number  which  would  act  in  the 
same  direction  on  BC;  if  n  represent 
that  number,  then  nq  would  denote  the 
horizontal  pressure  against  an  upright 
wall,  BC,  while  nq  sin'  (p  represents  the 
horizontal  pressure  against  BA.  The 
pressure  that  would  take  place  against 
the  upright  front,  BO,  is  therefore  di- 
minished by  the  construction  of  the  in- 
clined pUne  in  the  r^tio  of  unity  to 
sin'  0 ;  and  this  is  exactly  in  accordance 
vrith  what  is  stated  in  the  note  appended  to 
art.  ii.  of  Sir  Howard  Douglas's  *  'Protest/* 

The  cause  of  Mr.  Smith's  misappre- 
hension may  be  easily  explained :  He 
has  confounded  the  pressure,  p,  of  a  par- 
ticle or  filament,  with  the  number  of 
horizonul  fib^ments  of  the  fluid  which 
would  act  upon  AB  if  it  were  in  a  verti- 
cal position,  or  rather,  with  the  pressure 
which  all  those  filaments  would  exert  on 
AB  in  that  position ;  in  which  case  only 
is  it  true,  that  the  quantity  of  fluid  which 
"  strikes*'  the  plane  is  expressed  by  p 
sin  0.  Thus  Mr.  Smith  has  it;  and, 
after  successive  resolutions,  it  is  evident 
that  the  horizontal  force  on  the  plane 
would  vary  wiUi  sin*  ^.  But  of  the 
difference  bet)veen  this  mode  of  con- 
sidering the  pressures  and  that  which  has 
been  employed  in  the  "Protest,"  Mr. 
Smith  has  apparently  no  suspicion.  The 
formula  at  which  he  has  arrived  would 
be  applicable  only  in  comparing  the  pres- 
sure against  the  fiice  of  an  upright  wall 
equal  in  height  to  the  length  of  AB  with 
the  pressure  against  a  sloping  wall  whose 
▼ertical  height  is  BC  only ;  as  if  an  en- 
gineer were,  for  example,  to  compare 
the  pressure  upon  a  sea  wall  50  feet 
hijihy  yertically,  and  having  a  sloping 


face  five  times  as  long,  with  the  pressure 
upon  the  upright  face  of  a  wall  250  feet 
high.  Such  a  case  was  never  contem- 
plated by  any  person  who  had  occasion 
to  compare  together  the  pressures  of 
fluids  against  walls,  when  built  in  water 
of  a  given  depth ;  the  problem  to  be 
resolved  is  always  a  comparison  of  the 
horizontal  pressures  of  a  fluid  against  a 
vertical  face  and  against  an  inclined 
plane,  both  having  the  same  vertical 
height.  It  is,  perhaps,  unnecessary  to 
remind  the  reader  that,  unless  the  last 
condition  is  assumed,  a  new  element 
roust  be  taken  into  account,  which  is  the 
variation  of  the  pressure  of  the  fluid  at 
different  depths  below  the  surface. 

After  what  has  been  shown,  it  must  be 
apnarent  that  the  author  of  the  '*  Sea- 
wall Question ,"  should  have  consulted 
some  elementary  work  on  mechanical 
and  hydrostatical  subjects  before  he  ven- 
tured to  assert  that  there  is,  in  the  note 
appended  to  Sir  Howard  Douglas's 
**  Protest,"  a  fundamental  error  in  enun- 
ciation {Mech.  Mag.,  vol.  xlix.,  p.  283); 
he  might  then,  perchance,  have  dis- 
covered his  own  error,  and  a  reference 
to  the  official  copy  of  the  Protest  may 
show  that  Sir  Howard  committed  no  error 
in  enunciation.  The  erroneous  notation 
(sin/e^)  is  not  in  the  Parliamentary 
copies  of  the  **  Report  of  the  Harbour 
of  Refuge  Comraissift,"  where  Mr. 
Smith  will  find  (sin  e)^  conformably  to 
the  Eulerian  method.  The  form  of  no- 
tation so  unmercifully  criticised  appears, 
as  the  critic  of  this  paper  now  learns,  in 
the  Mech.  Mag.,  vol.  xlviii.,  p.  564,  and 
if  the  printer's  devil  had  been  referred 
to,  it  is  highly  probable  that  this  func- 
tionary would  have  been  sufficiently  can- 
did to  acknowledge  the  existence  of  a 
typographical  error  in  the  place.*  No 
uncommon  circumstance  in  printing  ma- 
thematical symbols,  but  from  which  this 
valuable  miscellany  is  as  free  as  any  other 
work  of  the  like  nature. 

The  writer  of  the  present  paper  would 
ver>'  much  regret  putting  Mr.  Smith's 
opinions  in  a  shape  to  compel  that 
gentleman  to  *'  repudiate  the  interpieu- 
tion,**  could  he  perceive  that  he  had 
actually  misrepresented  the  expression  of 
those  opinions.  He  may  have  misunder- 
stood tne  language ;  and  this  will  not 
appear  surprising  to  any  one  who  has 
observed  its  looseness  and  inacouraey. 

»  True.— P.  D. 
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In  the  paper  ''  On  the  Sea-wall  Ques- 
tion*' (p.  282),  Sir  Howard  Douglas's 
**  Protest"  is  stated  to  be  ''a continuous 
attempt  to  generalize  the  same  doc- 
trine," alluding  to  the  fact  that  '^  mate- 
rials of  a  certain  class  were  washed  up 
an  incline  of  18  degrees,  while  materials 
of  the  same  class  remained  quiescent 
upon  the  lower  plane  of  1 1  degrees,  and  to 
the  same  level  («ic.)  Passing  by  the 
absurdity  of  calling  a  fact  a  doctrine, 
there  is  not  ft  syllable  in  the  "  Protest" 
about  the  washing  of  stones  up  inclined 
planes  except  where  it  is  incidentally 
mentioned  by  the  witnesses  examined 
before  the  Commission ;  with  what  pro- 
priety, therefore,  can  it  be  said  that  there 
IB  an  attempt  to  generalize  such  wash- 
ings! Sir  Howvd  Dougbis's  <*  Pro- 
test" appears  to  have  been  written  for 
the  purpose,  certainly  a  very  important 
one,  of  showing  that  the  testimony  of 
almost  every  great  practical  engineer, 
was  unfavourable  to  the  project  of  build- 
ing a  sea  embankment  with  a  vertical 
face.  All  experience,  which  should  guide 
the  engineer  in  forming  such  a  work, 
is  wanting;  in  the  opinion  of  several 
eminent  practical  men,  the  attempt 
would  be  very  likely  to  end  in  failure 
and  the  expenditure  of  several  millions 
of  public  money  be  made  in  vain.  The 
**  Protest'*  canneli  therefore,  with  justice, 
be  considered  as  *  *  factious  in  its  nature  and 
unwarrantable  in  ito  object'*  (p.  284.) 

Sir  John  Rennie,  who  mentions  that 
stones  of  a  certain  siae  were  washed  up 
an  inclined  plane  of  18  degrees,  while  the 
like  materials  remained  quiescent  on  the 
plane  inclined  only  1 1  deg.,  is  no  doubt 
able  to  give  a  satisifactory  reason  for  the 
fact ;  but  Mr.  Smith  may  rest  assured  that, 
neither  the  question  which  he  has  raised 
(^vol.  xlix.,  pp.  158,  282,)  on  this  occa- 
■ional  sport  or  the  waves,  nor  its  solution, 
has  anything  to  do  with  the  relative 
merits  of  the  upright  and  sloping  faces 
ofsea-walb.  He  may  also  be  assured,  that 
if  "paving,  casing,  bonding,"  &o.,  &c., 
do  not  avail,  for  withstanding  the  shock 
of  storms  on  a  sea-wall  with  a  slope, 
neither  will  « ashlar  facings"  serve  to 
•ecnre  one  which  is  upright. 

Mr.  Smith  concludes  his  inconsistent 
paper  with  something  like  a  threat,  that 
if  Sir  Howard  Doufflas's  "Protest," 
(which  he  qualifies  with  the  character  of 
an  able  document,)  is  to  be  placed  in 
antagonism  with  his  general  views,  it 
may  be  necessary  for  him  to  enter  into 


its  merits  (p.284).  It  is  but  &tr  to  ask 
who  has  undertaken  to  place  the  **  Pro- 
test*' in  such  antagonism  P  From  his 
own  lively  imagination  has  he  raised  the 
phantom  which  he  now  appears  disposed 
to  combat.  If  by  his  general  views  are 
meant  his  question  relathiff  to  the  wash- 
ing of  stones  up  inclined  planes,  the 
*'  Protest,**  it  may  asain  be  observed, 
contains  nothmg  which  can  be  made  the 
ground  of  opposition  to  them. 

The  writer  of  this  article  is  not  dis- 
posed, and  feels  sure  it  would  be  highly 
displeasing  to  Sir  Howard  Douglas,  to 
make  any  harsh  rejoinder  to  what  Mr. 
Smith  has  been  pleased  to  assume,  and 
accordingly  to  stigmatice ;  but,  possibly, 
the  intelligent  and  impartial  readers  who 
may  have  referred  to  the  pages  of  the 
Mechanics*  Magazine  for  instruction, 
information,  or  amusement,  and  who 
think  that  this  able  and  widely-circulated 
Journal  has  been  worthily  opened  to  a 
calm  and  fair  discussion  of  a  much  con- 
troverted question  in  physical  sdenee, 
and  who  may  feel  indebted  to  Sir  Howard 
for  having  thus  broadly  brought  it  before 
the  public — perhaps,  those  readers  may 
have  felt  some  surprise  and  regret  that 
Mr.  Smith,  even  if  sound  in  his  science, 
and  right  in  his  assumption,  should  have 
erred  so  grievously  in  bis  biensianea 
and  that  whilst  the  charge,  grounded 
upon  mere  assumption,  of  Sir  Howard's 
inability  to  discriminate  between  right 
and  wrong  in  algebraic  notation,  falls 
entirely  to  the  ground  by  the  fact  that  no 
such  error  was  committed  by  him,  Mr. 
Smith  \(ill  not  find  it  so  easy  to  exculpate 
himself  ftrom  the  charge  to  which  he  hss 
rendered  himself  obnoxious,  of  not  ex- 
actly knowing  how  to  discriminate  be- 
tween rudeness  and  bad  taste,  and  that 
courtesy  and  amenily  which  it  was  hit 
duty  to  himself,  to  Sir  Howard,  and  to 
the  high  character  of  the  respectable  and 
impartial  publication  to  which  he  ap- 
pealed, most  strictly  to  observe. 

PLAN  FOR  THX  IMPROVXMRMT  OF  DOVia 
BARBOUR. 

Sir, — Pending  the  discussion  of  the 
best  form  of  sea-walls  for  the  new  har- 
bour at  Dover,  I  beg  leave  to  ofier  a 
plan  for  improving  the  present  harboor. 
The  depth  of  water  in  tne  present  bar- 
boor  would  have  been  amply  sufficient 
to  alFord  the  requisite  acoommodation 
and  shelter,  if  it  had  oontioued  the  t 
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as  it  was  originally ;  but  soon  after  its 
eompletion,  the  shingle  entered  the  har- 
bour, reduced  its  depth,  and  converted  it. 
into  a  mere  tidal  harbour. 

The  shingle  moves  along  the  south- 
east coast  of  England  from  west  to  east; 
when  arrested  by  a  pier,  it  accumulates 
till  it  reaches  its  extremity ;  after  which 
it  resumes  its  progress  to  the  east,  and  in 
doing  so  fills  np  the  harbour  to  the  level 
of  low- water,  and  throws  a  bar  across  its 
month. 

By  my  plan  all  accumulation  of  shin- 


gle at  the  western  side  of  the  harbour  is 
prevented.  As  soon  as  it  arrives  there, 
it  is  washed  over,  by  the  ordinary  action 
of  waves  on  shingle,  into  a  canal,  along 
which  it  is  carried  bv  a  current  of  water, 
and  finally  deposited  in  the  sea  on  the 
east  side  of  tne  harbour,  where  it  re- 
sumes its  eastern  progress  without  inter- 
fering in  the  slightest  degree  with  the 
entrance  to  the  harbour.  The  following 
sketch  will  explain  the  mode  of  opera- 
tion. 


A  B  is  the  line  of  high-water  of  spring 
tides ;  C  D,  that  of  low- water  of  neap 
tides ;  £,  the  harbour ;  F  G  H  I,  a  canal 
lined  with  bricks;  the  seaward  wall  of 
the  part  F  G  is  a  foot  or  two  lower  than 
high-water  level ;  the  depth  of  that  part 
may  be  4  feet  below  the  top  of  the  sea- 
ward wall ;  the  remaining  part,  G  H  I, 
of  the  canal  leads  round  tne  back  of  the 
harbour  to  the  shore  on  its  eastern  side 
as  far  as  low-water  mark  of  neap  tides, 
the  part,  HI,  being  protected  in  the 
usnai  manner  when  drains  are  emptied 
into  the  sea  at  low-water  mark.  A  re- 
servoir, EL,  must  be  excavated  to  a 
level  with  the  bottom  of  the  part  F  G  of 
the  canal,  with  which  it  must  communi- 
cate by  several  inlets  secured  by  sluices ; 
there  must  also  be  a  sluice  on  the  prin- 
cipal canal  at  G. 

The  mode  of  operation  is  as  follows : 
A  fittle  before  high-water  of  spring 
tides,  the  water  will  begin  to  flow  over 
the  seaward  wall  of  the  head  of  the  canal 
F  G,  carrying  shingle  along  with  it,  es- 
pecially when  the  waves  are  great ;  the 
slnice  at  G  being  shut,  and  those  in  the 
inlets  to  the  reservoir  being  open,  the 
water  will  flow  into  the  reservoir,  leaving 
the  shingle  in  the  bottom  of  the  head  of 
the  canal.  This  operation  will  go  on 
till  some  dme  after  digh-water ;  the  re- 
Bervoir  will  then  be  found  fiUed  with 


water,  and  a  quantity  of  shingle  deposited 
in  F  G ;  as  soon  as  the  sea  has  receded 
to  low-water  mark  of  neap  tides,  the 
sluice  at  G  must  be  opened ;  then  the 
water  in  the  reservoir  K  L,  flowing  in  by 
the  inlets,  will  scour  the  head  of  the 
canal  F  G,  free  from  shingle,  whieh  it 
will  carry  along  the  canal  G  H  I,  and 
throw  upon  the  beach.  This  process 
must  be  continued  everv  tide  until  the 
waters  cease  to  rise  as  high  as  the  top 
of  the  seaward  wall  of  the  head  of  the 
canal  F  G ;  by  this  means  a  large  quan- 
tity of  shingle  will  be  shifted  from  the 
west  to  the  east  side  of  the  harbour 
twice  every  month,  all  accumulation  of 
shinffle  on  the  west  side  of  the  harbour 
will  be  prevented,  and  consequently  the 
shingle  will  no  longer  pass  round  the 
extremity  of  the  pier,  enter  the  harbour 
and  throw  down  a  bar  across  its  mouUi. 
On  the  contrary,  when  the  original  depth 
of  the  harbour  shall  have  been  restored 
by  dredging,  it  will  be  secured  in  all  time 
to  come,  and  its  mouth  no  longer  be  im- 
peded by  a  bar. 

By  this  plan  also,  all  the  shore  to  the 
east  of  the  harbour  will  be  protected,  by 
its  natural  covering  of  shingle,  from  de- 
nudation.   Yours,  &o. 

ROBBMT  AtTOUN. 


Edinburgh,  September  25, 1S48. 
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ON  THB  PRINCIPLES  OF  ALGEBRA,  AS  A  SYSTEM  OF  OENBRAL  &BA80NINO ;  WITS 
A  8KBT0H  OF  ITS  RECENT  PROGRESS,  AND  A  REFBRBNCB  TO  BOMB  RECENT  PAPERS 
IN   THB    **  mechanics'  MAGAZINE." 

(Continoed  from  page  820.) 


It  is  a  more  difficult  task  to  convey 
satisfactory  views  as  to  the  utility  of  a 
jnirely  symbolical  algebra.  In  every 
particular  algebra,  the  laws  of  combina- 
tion of  the  symbols  employed  in  k  are 
deduced  from  the  very  nature  of  the 
operations  which  those  symbols  denote ; 
and  are,  therefore,  necessary  laws,  not 
arbitrary  rules.  For  every  different 
class  of  operations,  a  separate  algebra 
may  be  constructed,  having  its  own 
peculiar  laws  of  combination  deduced 
from  the  nature  of  that  class  which  it 
embraces.  The  modem  chemical  nota- 
tion is  a  particular  algebra  of  this  sort ; 
it  is  a  calculus  of  a  particular  class  of 
operations.  The  laws  of  combination  of 
its  symbols  are  as  different  from  those 
of  arithmetical  algebra  as  the  significa- 
tions of  the  symbols  themselves.  An 
unlimited  variety  of  such  particular  al- 
gebras might  be  constructed,  each  having 
a  different  class  of  notions  or  significa- 
tions to  its  symbols,  and,  consequently, 
different  laws  for  their  combination.  It 
is  worthy  of  remark  here,  however,  that 
it  is  possible  for  some,  at  least,  of  the 
laws  of  combination  to  be  the  same  in 
two  or  more  of  these  different  algebras ; 
for  though  the  significations  of  the  sym* 
hols  are  different,  it  does  not  by  any 
means  follow  as  a  necessary  consequence  ' 
that  there  may  not  be  such  a  similarity 
in  their  natures  as  to  render  some  of 
their  laws  of  combination  the  same.    For 

example,  the  symbol  — ,  or  </«,   has  a 
djc 

very  different  signification  to  that  of  any 
letter  in  arithmetical  algebra,  and  yet 
some  of  the  laws  of  its  combination  with 
symbols  of  its  own  class  are  precisely 
the  same  as  those  by  which  the  letters 
of  arithmetical  algebra  are  combined. 

Granting  this,  then,  (the  proof  of  which 
must,  of  course,  be  first  seen  in  works 
on  the  differential  calculus,  before  the 
student  can  fully  comprehend  how  and 
why  such  is  the  case,)  it  is  a  necessary 
inference,  that  if  in  the  one  algebra, 
theorems  are  proved,  the  proof  of  which 
depends  solely  on  these  laws  of  combi" 
nation,  and  not  on  the  things  or  operations 
signified  by  the  symbols,  the  theorems 
so  proved  are  necessarily  true  in  the  other 


algebra  in  which  these  said  particular 
laws  of  combination  happen  also  to  be 
true.  For  example ;  if  the  form  of  the 
binomial  theotem  is  dependent  solely  on 
certain  laws  of  combination  of  the  letters 
used  in  it — albeit  those  laws  were  origi* 
nally  obuined  purely  on  the  supposition 
of  those  letters  representing  numbers  ; 

and  if  the  symbols  --  and  --,  or  d,  and 
dx         dy 

dy  do  also  combine  according  to  these 
said  laws,  then  is  it  absolutely  necessary 
that  the  form  of  the  binomial  theorem 
remains  unchanged  when  for  the  letters 
a  and  h  there  be  substituted  dx  and  dy. 
These  latter  symbols  may,  in  addition,  be 
subject  to  peculiar  laws  of  combination 
of  their  own,  different  from  those  in 
arithmetical  algebra.  This  obviously 
does  not  in  the  slightest  way  affect  what 
has  just  been  said.  Or,  on  the  other 
hand,  the  letters  of  arithmetical  algebra 
may,  on  their  part,  be  subject  to  a  variety 
of  other  peculiar  laws  of  combination  of 
their  own.  So  long  as  the  theorem  de- 
pends only  on  laws  of  combination  which 
are  common  to  both,  so  long  must  the 
theorem  of  necessity  be  true  for  both. 

There  will  probably  be  little  difficulty 
felt  by  any  one,  in  thus  conceiving  the 
existence  of  different  algebraic  systems, 
each  having  its  own  symbols  and  laws  of 
combination  :  in  each  of  which  the  sym- 
bols have  peculiar  and  known  meanings, 
so  that  any  symbolical  expression  in 
them  can  be  translated  into  common  lan- 
guage, and  the  whole  processes  in  fact 
expressed  in  ordinary  words,  though  per- 
haps not  without  much  circumlocution ; 
in  each  of  which,  moreover,  there  are 
theorems,  the  symbolical  expression  of 
which  may  remain  the  same  after  the 
significations  of  the  symbols  them- 
selves are  altered,  and  which  indeed  will 
necessarily  remain  so  for  two  or  more 
different  algebraic  systems,  if  the  laws 
of  combination  used  in  the  proof,  hap- 
pen to  be  common  to  these  different 
systems.  So  that  the  same  formula  may 
express  a  proposition  in  arithmetic^  at 
one  in  geometry,  or  one  in  chemistry,  &c., 
&c.,  according  to  the  meanings  attached 
to  the  symbols. 

Having  thus  seen  different  truths,  in 
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totally  distinct  branches  of  science,  ex- 
pressed by  one  and  the  same  symbolical 
lormula,  simply  by  attaching  different 
meanings  to  the  symbols,  is  it  not  a  very 
natural  suggestion  to  carry  out  this  view 
and  to  inquire  whether  a  formula  which 
we  have  seen  to  express  a  proposition  in 
arithmetic  as  well  as  one  in  geometry, 
for  example,  may  not  also  express  a  truth 
in  some  oiher  branch  of  science,  (ehe- 
miatry  for  example,  (when  proper  mean' 
ings  are  attached  to  the  symbols  ?  What 
can  be  more  natural  under  such  circum- 
stances and  with  sucl^  views  as  we  have 
thus  been  led  almost  insensibly  into, — 
what  can  be  more  natural  than  to  ask 
whether  we  c&nnot  Jind  out  such  signifl- 
cattons  for  the  symbols  occurring  in  any 
formula,  as  skall  make  that  formula  ex- 
press a  truth  in  some  new  branch  of 
science  ?  We  have  thus  got  to  the  notion 
of  interpreting  old  formuls,  so  as  to 
make  them  express  new  truths. 

Here  then  is  a  pleasant  exercise  for 
any  one  who  chooses  to  amuse  himself. 
Take  a  formula,  to  the  symbols  in  which 
you  attach  no  definite  meaning  whateyer, 
and  by  finding  out  in  some  branch  of 
science  or  other,  proper  significations, 
convert  this  dead  and  purely  symbolietd 
formula  into  the  expression  of  a  living 
truth,  thus  as  it  were,  infusing  soul  into 
a  skeleton.  It  will  be  understood,  of 
course,  from  what  has  been  said  before, 
that  in  searching  for  such  significations 
to  the  symbols,  as  shall  thus  convert  the 
formula  into  the  expression  of  a  new 
proposition,  we  must  constantly  bear 
m  mind,  those  laws  of  combination  on 
which  the  formula  was  founded,  and  the 
new  significations  must  be  such  as  from 
their  very  nature  to  render  these  laws  of 
combinatioui  necessary  laws.  For  ex- 
ample, suppose  there  is  a  theorem  in 
ariUimeti<»i  algebra  which  depends  solely 

on  the  law  of  combination ;  x  x  ^x 
and  we  are  endeavouring  to  find  out  in 
chemistry  some  operation,  which  when 
denoted  oy  x,  this  theorem  shall  express 
a  proposiuon  in  chemistry.  In  this  case 
we  must  find  some  operation,  which 
from  its  very  nature  is  such,  that  if  re- 
peated n  times,  and  then  repeated  m 
times  on  the  result  thus  obtained,  the 
final  result  is  the  same  as  if  the  opera- 
tion (x)  had  been  repeated  without  inter- 
ruption {m+n)  times.  I  give  this,  of 
oonrsei  merely  as  a  rough  illustration^ 


without  entering  at  all  into  the  difficul- 
ties which  may  arise  with  respect  to  such 
applications  in  physical  science.  In  this 
case,  for  example,  the  question  of  **  time" 
enters  as  well  as  order  of  operation,  and 
not  having  any  counterpart  in  ordinary 
a1gebra,will  most  likely  give  rise  to  many 
embarrassing  difficulties. 

The  comment  which  will  naturally  be 
made  by  most  persons,  when  they  have 
seised  clearly  the  conception  of  a  purely 
symbolical  formula  and  the  methods  of 
interpreting  it  just  set  forth,  is — what 
are  the  advantages  of  thus  beginning  with 
a  formula  of  unmeaning  symbols,  and 
searching  about  for  meanings  that  will 
suit  ?  It  certainly  appears  a  very  queer 
and  preposterous  way  of  proceeding,  and 
one  is  very  apt  to  call  it  reversing  the 
natural  order  of  things.  If  a  person 
were  disposed  to  be  satirical,  he  might 
say  that  it  was,  for  all  the  world,  hke 
searching  for  a  man  to  fit  a  given  coat, 
instead  of  making  the  coat  to  fit  a  given 
man,  and  is,  therefore,  an  absurd  kind 
of  Taylor's  theorem.  He  might  say,  too, 
that  it  had  its  failing  cases,  inasmuch  as 
it  is  not  alwavs  possible  to  find  a  man  who 
will  exactly /w/M//  the  coat,  or  signifi- 
cations to  fulfil  the  conditions  of  the 
theorem.  He  would  not  let  slip  either 
the  opportunity  aflbrded  him  by  the 
phrase  **  Permanence  of  Equivalent 
Forms,"  as  applied  to  one  of  the  afore- 
said symbolictd  formule  or  equations,  and 
he  would  say  that  it  was  a  very  appro- 
priate designation  for  such  a  standing  or 
permanent  coat,  whereunto  successive 
people  were  fitted,  and  not  it  to  them, 
after  the  fashion  of  Procrustes'  bed. 

But,  seriously,  to  reply  to  this  com- 
ment is  neither  easy,  nor  in  such  a  place 
as  this  advisable.  It  is  no  doubt  true, 
that  much  time  and  ingenuity  might,  in 
fact,  be  misapplied  in  such  a  search  for 
meanings  to  the  symbols  of  a  formula. 
As  a  matter  of  history,  up  to  the  present 
time,  hardly  any  such  search  can  be  said 
to  have  been  made  ;  for  whatever  "  ex- 
tensions" have  been  made  in  the  appli- 
cation of  such  formulee,  have  arisen  from 
known  and  familiar  circumstances,  and 
not  sought  out  entirely  de  novo.  And  if, 
for  the  future,  any  such  toUUy  new 
modes  of  interpretation  for  the  symbols 
of  a  formula  are  sought  out,  it  will,  no 
doubt,  be  from  motives  which,  from 
their  very  nature,  vrill  not  be  understood 
until  the  application  has  actually  been 
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made,  and  the  new  truth  evolved  from 
the  old  formula. 

It  may  not  be  useless,  perhaps,  for  the 
sake  of  some  readers,  to  repeat  here, 
that  the  mental  process  by  which  the 
interpretation  of  the  symbols  in  any  for- 
mula is  extended,  is  the  following: — 
(1st).  A  distinct  perception  of  the  con- 
ditions under  which  the  formula  has 
been  obtained  in  the  one  science,  arith- 


metical algebra,  for  example.  (2nd.) 
An  equally  distinct  perception  of  the 
existence  of  the  same  conditions  or  laws 
of  combination  in  another  science,  geo- 
metry, for  example.  (3rd.)  The  neces- 
sary conclusion  that,  therefore,  the  for- 
mula expresses  a  truth  in  this  other 
science,  when  the  new  significations  are 
substituted  for  the  old  ones. 
{Tb  be  continued,) 
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The  frequency  of  collisions  on  our  rail- 
ways«  by  which  an  enormous  amonnt  of 
property  is  often  sacrificed,  and  the  destmc- 
tion  of  hnman  life  too  frequently  the  result, 
almost  invariably  happens  from  a  fast  train 
running  into  a  slower  one,  which  has  prece- 
ded it,  or  into  vehicles  left,  for  some  cause 
or  other,  standing  on  the  line.  Now, 
with  a  self-acting  arrangement,  by  which  a 
signal  would  be  exhibited  at  intervals  (of 
say  every  mile),  to  inform  the  engine-driver 
of  each  train  how  far  in  advance  the  prece- 
ding train  is,  a  step  is  obtained  by  which  he 


wonld,  according  to  drcnmstances,  keep  up 
his  full  speed,  or  so  regulate  it  that  he  would 
never  come  into  dangerous  proximity  with 
the  foremost  train.  As  he  arrived  at  every 
mile  signal,  he  would  ascertain  whether  it 
was  increasing  or  decreasing  in  rapidity  of 
transit,  as  accurately  as  the  driver  in  advance 
himself  knows.  Under  such  a  system,  it 
would  be  hardly  possible  for  collisions  to 
occur ;  and  we  are  gratified  to  find  that  a 
simple,  yet  thoroughly  perfected,  plan  of 
this  description  has  been  secured  by  Messrs. 
Cunningham  and  Carter,  in  their  specifica- 
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tion  for  a  new  mode  of  propulsion  on  rail- 
waysy  and  which  is  perfectly  applicable  to 
the  locomotive,  or  any  other  system  of  rail- 
way transit. 

In  this  plan,  lamps  are  placed  upon  the 
line  at  interrals,  exhibiting  a  white  light 
when  the  road  is  clear ;  but,  at  the  instant 
a  train  passes,  a  disc- plate,  with  a  pane  of 
red  glass,  is  elevated,  which,  by  coveHng  the 
light,  changes  its  colour  to  red.  The  disc- 
plate  now  slowly  descends,  and  the  time  of 
its  descent  is  susceptible  of  the  nicest  ad- 
justment ;  the  white  light  is  again  restored, 
which  indicates  that  the  road  is  clear  for  the 
following  train.  The  mechanism  by  which 
this  warning  signal  is  worked  is  extremely 
simple.  The  train  itself  elevates  the  disc- 
plate, and  the  gravity  of  the  plate  and  rod 
depresses  it.  The  descending  disc  shows, 
by  the  proportion  of  red  and  white  light,  the 
interval  of  time  since  the  last  train  passed, 
according  to  the  time  the  machinery  is  regu- 
lated to.  In  case  of  accident  or  delay,  the 
guard  returns  to  the  nearest  lamp,  perpe- 
tuates the  red  signal,  and  fixes  a  lever,  which 
will  act  on  the  lamp  and  whistle  of  the 
coming  train,  and  inform  the  driver  that  an 
obstruction  u  not  far  dittant. 

The  accompanying  engravings  are  repre- 
sentations of  this  time  signal  in  different 
positions :— A  is  the  lamp-post ;  B,  the 
lamp,  or  night  signal,  showing  a  white  light ; 
C,  lamp-case ;  D,  disc  of  red  glass,  which 
rises  on  the  passing  of  a  train,  showing  a 
red  light ;  E,  red  disc,  to  cover  day  signal ; 
F,  painted  white  *,  6,  rods  connected  to  disc- 
plates and  time-levers ;  H,  levers,  fixed  on 
ends  of  shafts,  I  and  I' ;  I,  shaft  extend- 
ing across  the  up  line  ;  T,  ditto  down  Ime ; 
K,  curved  lever,  on  shafts,  I  and  T;  L, 
tappet  piece,  on  axle  of  engine,  or  tender ; 
M,  extra  lever,  for  acting  on  engine- lamp 
and  whistle ;  O,  lamp  on  engine  *,  P,  time 
machinery. 

The  action  is  as  follows :— On  the  axle- 
box  of  the  engine,  or  tender,  is  fixed  a  pro- 
jecting pin,  as  shown  at  L ;  as  the  carriages 
pass,  this  pin  will  press  down  the  lever,  H, 
fixed  on  the  end  of  the  connecting  shaft,  I, 
with  the  rod,  G— disc-plates,  D  and  E,  thus 
signalising  both  night  and  day,  and  also  the 
lever  connected  with  the  time  wheels.  It 
will  thua  be  seen,  on  the  next  engine  pass- 
ing, the  lever,  K,  will  be  depressed,  raising 
the  lever,  H,  with  rods  and  disc- plates,  and 
the  lever  of  the  time  wheels,  which,  being 
acted  upon  by  the  rod  and  disc-pUte,  will 
regulate  its  descent  to  any  time  required. 

Let  us  suppose  the  time  wheels  so  regu- 
lated, that  the  discs  require  ten  minutes  for 
their  full  descent ;  the  night  signal  being  a 
circular  disc  of  plain  light,  the  covering  disc 
a  circular  piece  of  red  glass ;  and  the  day 
signal  a  drcular  diio  of  wood  painted  white, 


with  the  covering  disc,  one  painted  red  ;  it 
is  evident,  in  each  case,  the  gradual  descent 
of  these  outer  discs  will  closely  resemble  an 
eclipse,  and,  from  the  position  of  the  arc  of 
the  red  circle  upon  the  face  of  the  white  one, 
the  engine-driver  eould  tell,  to  the  utmost 
accuracy,  the  distance  of  time  the  previously 
started  train  precedes  his ;  or  the  white  discs 
might  be  even  graduated  down  the  centre, 
and  show  the  time  exact— of  course  when 
the  white  signal  is  clear,  he  knows  there  Is  a 
clear  field  before  him.  This  does  appear  to  as 
to  be  the  happiest  idea  of  conveying  warning 
in  case  of  accidents  which  we  remember  to 
have  seen,  if  not  the  ne  ptut  ultra  of  rail- 
way signalising;  the  whole  machinery  is 
simple,  and  (with  the  exception  of  the  levers) 
contained  in  the  lamp-post  and  its  pedestal ; 
could  hardly,  by  possibility,  get  oat  of  re- 
pair, and  can  be  erected  at  very  inconsider- 
able cost. — Mining  JoumaL 

A  detailed  account  of  the  invention  which 
forms  the  subject  of  the  preceding  extract 
from  the  Mining  Journal,  to  the  proprietor 
of  which  we  are  also  indebted  for  the  accom- 
panying engravings,  has  already  appeared  in 
our  pages,  having  been  included  in  the  verj 
full  extract  which  we  gave  of  the  specifica- 
tion of  Messrs.  Cunningham  and  Carter, 
immediately  after  its  enrolment  (see  vol. 
xlvi.,  p.  416).  We  give  this  supplementary 
description,  nevertheless,  as  it  contains  many 
additional  particulars,  and  some  very  usefiil 
and  necessary  explanations,  tlie  invention 
seems  to  us  to  be  well  deserving  of  the 
praise  bestowed  upon  it  by  our  oontempo* 
rary,  and  we  trust  that  it  will  soon  have  a 
fair  trial  on  some  one  of  the  leading  lines. 


NOTES  ON  THE  KMPLOTMBNT  OP  IROM  IN 
THB  CONSTRUCTION  OF  SHIPS.  PROM 
THK  UNPDBLISHBDPAPIRSOr  THB  LATX 
BRI6ADISR-OBNBRAL  SIR  SAMUBL  BBN- 
THAM.  WITH  BOMB  BXPLAMATORT  AN- 
NOTATIONS. 

Introduetion. 

Notwithstanding  the  great  ainount  of 
mechanical  skill  which  has  been  exhibited 
in  the  construction  of  iron  ships,  it  would 
seem  that  some  of  the  late  Sir  Samuel 
Bentham's  notes  on  the  subject  remain- 
ing amongst  his  papers  may  stiJl  be 
interesting  and  aserul.  These  notes  were 
made  above  forty  years  ago,  the  General 
having  long  entertained  an  opinion  that 
metal  might  be  largely  employed  in  the 
construction  of  ships  for  the  navy — ^for 
such  parts,  for  example,  as  riu  and 
beams,  even  were  wooa  to  be  continued 
for  planking,  as  opinion  might  be  against 
an  entire  metal  structure.    At  leogUi,  in 
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the  year  1810,  timber  for  ship- buildinff 
being  at  an  enormously  high'  price,  ana 
scarcely  obtainable  for  any  money,  Sir 
Samuel  determined  to  communicate  offi- 
cially his  views  on  the  subject  of  metal 
$hips. 

As  the  most  probable  means  of  effect- 
ing an  innovation  so  great,  Sir  Samuel 
mentioned  verbally  his  views  to  the 
Comptroller  of  the  Navy  ;  and,  to  dimi- 
nish as  much  as  possible  objections  likely 
to  be  started  on  the  score  of  novelty, 
he  informed  him  that  a  vessel  navigable 
at  sea  had  already  been  built  entirely  of 
copper,  and  boats  for  canals  entirely  of 
iron;— that  he  (Sir  Samuel)  had  expect- 
ed, the  persons  who  thus  first  realized 
the  idea,  would  have  proposed  metal 
ships  to  government,  but  that,  as  no 
j^urther  progress  had  been  made  in  this 
direction,  he  requested  the  Comptroller 
to  communicate  to  the  First  Lord  of  die 
Admiralty  his  (Sir  SamueVs)  views  on 
the  subject;  begged  that  he  would  ex- 
press his  readiness  to  communicate  on  it 
with  either  or  both  of  the  surveyors  of 
^e  navy,  or  with  any  other  person  his 
lordship  might  prefer.  The  Comptroller 
sfterwards  assured  Sir  Samuel  that  he 
Kad  made  the  communication  to  his  lord- 
ship, but  did  not  give  reason  to  believe 
that  the  proposal  had  as  yet  obtained  a 
favoarable  reception.  Upon  this,  Sir 
Samuel  drew  the  attention  of  the  Comp- 
troller again  to  the  subject,  as  also  that 
of  the  surveyors,  dnd  exhibited  to  them 
drawings  and  descriptions  of  several 
modes  of  metal  structure  he  had  devised. 
The  Navy  Board,  in  consequence,  autho- 
rized him  to  have  models  made  to  the 
extent  of  100/.  Various  circumstances  im- 
peded for  a  time  the  construction  of  these 
models,  until  it  length  he  had  a  modeller 
employed  at  his  own  house  for  the  pur- 
pose, when  this,  hke  so  many  other  of 
his  improvements,  was  put  ail  end  to  by 
the  abolition  of  his  office,  and  the  intro- 
duclion  of  iron  ships  was  left  to  private 
enterprise. 

Many  years,  however,  seem  to  have 
elapsed  before  even  private  ship-builders 
substituted  metal  for  wood  to  any  extent ; 
for  even  in  the  year  1828,  Sir  Samuel, 
in  bis  **  Naval  Essay,"  in  speaking  of 
metals,  could  only  say,  "their  use  is 
•  now  extending  even  to  the  composition 
of  the  shell  of  the  vessel.'*  The  private 
mechanical  skill  v^hicfa  has  since  bben 
eterted  in  the  construction  of  iron  ships, 


render  most  of  Sir  Samuel's  notes  on  the 
subject  no  longer  needful ;  but  the  fol- 
lowing will,  it  is  presumed,  be  found  to 
possess  novelty  and  value  enough  to 
]ustify  their  publication : — 

Notes,  Sfc. 

[Against  danger  of  foundering  at  sea, 
as  also  to  give  strength  of  structure,  Sir 
Samuel  had  already  introduced  fixed 
bulkheads  and  water-tight  compart- 
ments;* so  now,  in  addition  to  this  great 
improvement,  he,  for  further  security, 
and  in  the  same  view  of  affording  strength 
of  structure  with  the  least  weight  of 
metal,  devised  a  mode  of  construction 
which  he  thus  noted :] 

The  sides  of  a  ship,  and  the  bulkheads 
themselves,  should  be  composed  of  a 
kind  of  cisterns,  of  perhaps  three  feet 
fore  and  aft,  by  as  much  athwart  ship, 
so  as  to  admit  of  a  man  passing  freely 
into  them  (or  say  but  two  feet).  That 
is,  the  sides  and  bulkheads  should  be 
double,  with  space  enough  for  a  man  to 
enter  within  them.  All  these  cisterns 
would  then  be  used  for  water,  for  dry 
provisions,  or  for  other  articles  ot  store. f 
Thus  all  the  space  requisite  for  buoyancy 
would  be  added  to  the  habitable  part. 

These  cisterns  themselves,  if  closed 
water- tight,  might,  in  cases  of  emergency, 
be  emptied  of  their  contents,  and  thus 
give  a  very  material  additional  atnount 
of  buoyancy  to  the  vessel. 

The  specific  gravity  of  materials  being 
of  much  importance  in  shlp<building, 
were  metal  employed  in  It  to  any  great 
extent,  various  other  considerations  would 
be  requisite  besides  those  that  are  suffi- 
cient in  regard  to  wood.  In  the  case  of 
metal,  it  would  be  necessary  to  consider 
well  the  several  strains  to  which  a  vessel 
is  liable,  and  to  calculate  as  accurately  as 
possible  the  difi^erent  thicknesses  of  metal 
requisite  at  different  parts  to  resist  those 
various  strains,  so  that  there  should  be  the 
least  possible  superfluity  of  a  material  of 
so  great  weight.  In  the  case  of  the  lighter 
material,  wood,  a  little  superfluity  may 
well  be  admitted  of  as  a  precaution  against 
the  uncertainty  of  its  texture. 


•  See  Meek.  Mag.,  toI.  xliii.,  p.  188. 
t  An  analogous  mode  of  construction,  vlth  a 
Tiew  to  strength,  has  just  been  introduced  in  the 
tubular  iron  bridge  to  cross  the  Menai  Straits. 
To  a  limited  extent  it  hsd  been  employed  for  trood 
by  Sir  Samuel  in  the  Instance  of  the  water  atid 
powder  tanks  and  oanalsters  in  Us  ezp«rimtntal 
vessels  in  1 795.    See  Mnh.  Mag.,  vol.  zliii.,  p.  187. 
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The  uniformity  in  the  strength  of 
metal  in  all  directions,  and  its  nowise 
varying  by  moisture  or  dryness,  would 
obviate  the  weakness  to  which  a  struc- 
ture of  wood  is  liable  by  swelling  and 
shrinkage,  and,  from  the  action  of  caulk- 
ing ;  but  the  expansion  and  contraction 
of  metals  by  heat  and  cold,  would  require 
to  be  well  considered  in  the  mode  of 
structure  of  an  iron  vessel,  so  that  varia- 
tions of  this  nature  should  not  tend  to 
disunite  component  parts. 

The  rapid  transmission  of  heat  and 
cold  by  metals,  is  a  circumstance  advan- 
tageous in  regard  to  the  preservation  at 
an  equal  temperature  of  articles  kept 
below  the  water-line,  whilst,  where  the 
rapid  transmission  of  heat  or  cold  might 
be  injurious,  the  interior,  as  cabins,  might 
be  lined  with  non-conductors  of  heat. 

The  kinds  of  metal  I  should  recom- 
mend would  be  different  under  different 
circumstances :  as  copper,  mixed  metals, 
wrought  and  cast  iron,  steel,  according  to 
the  different  parts  in  which  they  would 
be  introduced. 

The  general  rules  under  which  I  should 
recommend  these  metals  to  be  introduced 
in  the  several  parts  of  a  ship  would  be 
east  iron,  or  mixed  metal,  where  the 
itren^  of  the  part  depends  on  its  power 
of  resisting  compression,  using  cast  iron, 
as  being  both  the  cheapest  and  the  best 
adapted  for  this  purpose,  for  all  parts 
not  liable  to  be  wetted  with  salt  water. 
For  those  parts  the  strength  of  which 
depends  on  their  power  of  resistinff 
tension,  wrought  iron,  copper  or  steel, 
would  be  introduced.  There  seems  little 
doubt  but  that  for  those  parts  where 
lightness  might  be  a  desirable  property, 
steel  might  be  employed  at  an  expense 
little  exceeding  that  of  iron,  considering 
that  good  steel  has  appeared  by  experi- 
ment to  be  about  double  the  strength  of 
good  iron. 

Where  parts  to  be  combined  together 
are  not  previously  ground,  or  otherwise 
made  flat  enough,  for  their  surfaces  to  be 
brought  into  close  contact  throughout 
the  juncture,  the  desired  closeness  might 
be  effected  by  the  interposition  of  a  com- 
pressible substance,  such  as  a  soft  metal, 
like  lead ;  or  of  some  more  elastic  mat- 
ter as  felt,  or  woollen  cloth,  with  or  with- 
out some  unctuous  matter.  Such  means 
would  have  the  farther  advantage  of 
adding  to  strength  bv  diminishing  the 
transmission  of  vibration. 


If  iron  be  the  metal,  a  cement  of  iron 
filings  might  in  many  parts  be  advan* 
tageous. 

Metal  pillars,  whilst  serving  to  sup- 
port the  decks  and  the  bulkheads,  and 
to  connect  them  with  the  bottom,  may, 
by  being  hollow,  be  made  to  serve  the 
collateral  purpose  of  a  passage  for  air 
for  ventilation.*  Some  of  them  for  the 
extraction,  or  the  admission  of  water. 

The  great  quantity  of  iron  now  used 
in  the  form  of  ballast,  and  nowise  con- 
tributing to  strength  of  structure,  should 
in  all  snips  be  made  to  form  a  part  of 
the  vessel  itself  so  as  to  give  it  strength. 
The  disposition  of  ballast  influencing  ma* 
terially  the  sailing  properties  of  a  vessel, 
its  situation  should  be  determined  on 
the  design  of  a  ship ;  consequently,  there 
could  be  no  inconvenience  in  making  it 
from  the  first  a  flxture;  that  is,  so  much 
of  it,  as  exclusively  of  guns,  provisions, 
water,  &c.,  might  be  requisite  to  give 
stability*  to  a  loaded  vessel. 

Were  chain  cables  to  be  used,t  thej 

*  sir  Samuel  in  hit  Minute  at  the  Navy  Boaxi!, 
8th  August,  1811,  spoke  of  "the  great  inport- 
ance  to  the  preservation  of  ships  themselTes,  as 
well  as  to  the  health  of  seamen,  that  means  shonld 
be  proTlded  fbr  the  due  rentUation  of  ships  througli- 
out"— referred  to  Dr.  Hales's  work  on  that  sulijeet, 
and  to  a  letter  of  his  (Sir  Samuel's)  to  the  Secretary 
of  the  Admiralty,  15th  January,  1805— and  «▼«  his 
opinion  that  Dr.  Hales's  ventilator,  then  stilTused  in 
the  navy  under  the  name  of  "  White's  Extractors," 
was  efficacious  for  the  extxactlon  of  foul  sir,  but 
that  "  no  contrivance  had  hitherto  been  Intittdnced 
adequate  to  the  easy  and  regular  admission  ot/rtak 
air  to  supply  the  place  of  that  which  had  been 
extracted,  so  that  in  some  cases  while  foul  air  haa 
been  extracted  from  one  part  of  a  ship,  still  worse 
has  been  drawn  In  from  other  parts." 

Sir  Samuel  then  observed,  "  As  to  the  appantns 
requisite  for  the  due  ventilation  of  ships,  in  the 
constracUon  of  new  ones,  or  when  the  repaiii  to  be 
given  to  others  admit  of  it,  it  seems  desirable  that 
two  sets  of  pipes,  or  trunks,  should  be  laid  through- 
out, having  apertures  opening  into  every  close  eom- 
partment ;  one  of  these  sets  of  pipes,  being  those 
subservient  to  extraction  of  foul  air,  to  lead  to  a 
Hxed  ventilator,  placed  at  that  end  of  the  ship 
where  room  for  it  can  best  be  spared;  the  malm 
pipe  of  the  other  set  of  pipes  for  the  conveying 
fresh  air  into  the  several  compartments,  to  be 
brought  np  on  the  quarter  deck  or  forecastle,  wlisra 
most  out  of  the  way,  and  elear  of  foul  air." 

t  The  influence  which  the  position  of  ballast  has 
on  the  sailing  properties  of  a  vessel  wns  manifiBsted 
in  the  esse  of  one  of  Sir  Ssmuel's  experimental 
schooners.  She  had  been  remarkable  for  spe«d 
and  as  a  good  sesrbost,  till  on  the  chsnge  of  bet 
commander,  the  new  one,  after  his  first  cnidse,  eane 
Into  port  complidning  of  her  inferiority  to  other 
vessels  in  those  respects.  It  wss  fonnd  that  tbs 
ballast,  which  had  before  been  disposed  at  the  bot- 
tom of  the  schooner,  he  had  caused  to  be  winged 
up  seven  pigs  high  st  the  sides.  The  ballast  was 
xeplaeed  as  it  had  been  at  first,  snd  the  schooBeT 
from  that  time  resumed  her  good  properties. 

t  The  advantages  which  would  result  from  the 
introduction  of  iron  chains  In  lieu  of  hempen 
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should  be  wound  on  rollers  placed  as 
low  as  possible  in  the  ship  to  serve  as 
ballast  whilst  the  ship  is  under  sail ;  while 
at  anchor  the  omission  of  this  weight 
would  be  rather  advantageous  than  other- 
wise. 

The  effect  of  shot  upon  metal  is  a 
point  which  would  require  experiments, 
m  order  to  ascertain  the  difference  that 
would  result  in  consequence  of  the  non- 
elasticity  of  metal  when  struck  by  a  shot ; 
particularly  in  regard  to  the  size  and  shape 
of  the  aperture  made,  to  what  extent  be- 
yond it  the  metal  would  be  likely  to  be 
torn,  the  kind  of  splinters  that  would  be 
carried  within  board,  &c.  Such  experi- 
ments would  be  easily  made  by  firing  shot 
of  different  sizes,  and  with  different  ve- 
locities, against  plates,  of  metal  of  dif- 
ferent kinds  ana  different  thicknesses; 
which  plates,  however,  should  be  af- 
fixed to  a  body  floating  upon  water, 
in  order  that  they  might  have  the  same 
advantages  of  that  slight  recoil  on  the 
water,  which  would  exist  in  regard  to 
metals  employed  in  vessels  for  sea  service. 

Sir  Samuel  also  proposed  experiments 
on  the  effects  of  iron  on  the  compass, 
and  that  they  should  be  made  on  board 
a  sheerhulk  then  about  to  be  built  for 
the  use  of  Chatham  Dock-yard,  which  ves- 
sel he  wished  to  be  the  first  of  iron,  and 
to  serve — as  she  would  be  under  the  con- 
stant inspection  of  dock-yard  officers— 
as  a  suitable  ship  for  making  regular  ob- 
servations on  the  several  points  which  it 
might  be  useful  to  notice  in  respect  to 
the  strength,  durability,  and  other  cir- 
cumstances relative  to  the  substitution  of 
metal  for  wood  in  naval  architecture. 

The  time  has  long  passed  when  first 
experiments  were  needful  in  regard 
to  metal  structure;  but  the  principle 
inculcated  in  proposing  it,  in  the  first 
instance,  for  a  vessel  where  no  danger 
and  little  percuniary  loss  would  result  in 
ease  of  failure,  is  a  principle  which 
should  be  uniformly  kept  in  view  in  the 
first  introduction  of  all  doubtful  innova- 
tion. But  that  Sir  Samuel  himself  en- 
tertained no  doubt  of  the  efficiency  of 
metal  structure  is  evident  from  his  State- 


cables,  as  also  of  iroo  for  standing  rigglnfr.  had 
Biany  years  before  been  suggested  to  him  by  Mr. 
John  Peak,  and  had  been  frequently  spoken  of  by 
Sir  Samuel  at  the  Navy  Board.  For  the  reasons 
-why  he  did  not  urge  the  introduction  of  this  im- 
provement see  taia  '*  Statement  of  Services/'  page 
169. 


ment  of  Services,  where  he  says  (p.  172), 
'*The  introduction  of  different  metals 
as  a  substitute  for  timber,  conformably 
to  ideas  of  mine  already  communicated 
to  the  Board,  I  will  venture  to  assert 
will  be  found  productive  of  the  most 
important  improvements  that  have  been 
hitherto  suggested  in  naval  architec- 
ture." 

It  would  seem  that  the  experiments  he 
suggested  as  to  the  effect  of  shot  on 
metals,  are  now  alone  wanting,  in  order 
to  ascertain  the  advantages  of  metal  struc- 
tures for  ships  of  war,  as  well  as  for 
those  for  commerce.  In  the  Report  from 
the  Select  Committee  on  Finance,  or- 
dered by  the  House  of  Commons  to  be 
printed  28th  July  last,  the  Report  (p. 
66)  states  ihst  "contradictory  evidence 
has  been  given  as  to  the  applicability  of 
iron  to  the  construction  of  war  steamers,'* 
&c. ;  and  (p.  103)  it  appears  in  regard  to 
that  paragraph,  that  an  amendment  of  it 
had  been  propcNsed  in  the  Committee  as 
follows:    "  The  evidence  of  the  only 
officers  examined  by  your  Committee, 
who  have  commanded  iron  steam  vessels 
under  fire,  is  unanimously  in  favour  of 
their  fitness  for  war ;  and  the  result  of 
the  experience  of  these  officers  was  com- 
municated to  the  late  Board  of  Admi- 
ralty previously  to  iron  steam  vessels 
having   been  ordered  for  purposes  of 
war.    On  the  other  hand,  an  experiment 
at  Portsmouth  was  unfavourable.    This 
experimenti  however,  appears  to  have 
been  entirely  insufficient  on  account  of 
the  weak  and  decayed  sUte  of  the  hull 
on  which  it  was  tried.    Your  Committee 
cannot  offer  any  satisfactory  opinion  on 
this  subject,  but  they  recommend  that  no 
further  expenditure  shall  be  incurred  on 
steamers  of  war  until  the  question  shall 
be  conclusively  set  at  rest  by  further  ex- 
perience and  experiment."  This  amend- 
ment was,  it  is  true,  negatived ;  but  the 
circumstance  of  its  proposal  having  been 
stated  to  the   House,  is  proof  of  the 
doubts  entertained  by  the  Committee,  as 
to  the  objections  that  have  been  made  to 
the  use  of  uron  for  vessels  of  war,  and 
of  the  need,  in  their  opinion,  of  adequate 
experiments  on  the  subject,  such  as  tnose 
indicated  by  Sir  Samuel  Bentham  eight- 
and-thirty  years  ago. 

But  experiments  of  the  efficiency  of 
iron  structure  against  shot  is  not  con- 
fined in  their  importance  to  vessels  of 
war,  since  those  for  oommercoy  armed  as 
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many  of  them  are,  would,  notwlthstand- 
mg,  of  necessity  strike  on  the  first  hos- 
tile attock,  should  their  sides  be  incapa- 
ble of  resisting  shot. 

In  the  Report  of  the  same  Committee 
(p.  63)  will  be  found,  **  It  has  been 
stated  by  the  Storekeeper- General  that 
the  supply  of  British  oak,  even  at  a 
monopoly  price,  is  failing."  In  case, 
therefore,  that  the  result  of  experiments 
should  afford  conviction  of  the  unfitness 
of  a  structure  entirely  of  metal.  Sir 
Samuel's  propk)sal  of  introducing  that 
material,  as  above  mentioned,  for  such 
parts  as  ribs  and  beams,  cannot  but  be 
regarded  as  a  great  improvement.  His 
drawings  of  the  application  of  metal  for 
these  and  other  parts  were  left  at  the 
Navy>oifice  when  he  quitted  it  in  1812. 


ROBERT  MURPHY,  THB  lIATHBMATICIANr. 

Sir,— In  p.  297,  is  an  inquiry  respect- 
ing the  last  days  of  Robert  Murphy, 
ending  thus — "  Murphy's  death  was,  I 
believe,  attended  witli  melancholy  cir- 
cumstances." Your  readers  will  find 
what  I  believe  is  the  only  account  of 
Murphy,  in  the  proper  alphabetical  place 
of  the  Supplement  to  the  Penny  Cyclo' 
pcBdia.  With  respect  to  his  last  days,  it 
is  within  my  knowledge  (authenticated 
by  the  private  transmission  of  my  name) 
that  the  last  years  of  his  life  were  ren- 
dered more  comfortable  than  those  pre- 
vious  to  them  had  been  by  his  situation 
as  Examiner  to  the  London  University. 
The  last  time  I  saw  him,  he  spoke  with 
more  cheerfulness  on  his  prospects  than 
he  had  ever  done  since  I  knew  him. 

But  the  main  purpose  of  this  letter  is 
to  prevent  Robert  Murphy  from  being 
placed  among  the  list  of  ill-used  bene- 
ractors  of  mankind.  His  scientific  merit 
was  allowed  to  mitigate  the  conse- 
quences of  his  own  misconduct.  That 
misconduct  was  not  without  its  own 
means  of  averting  a  very  harsh  judgment  ; 
for,  as  is  remarked  in  the  article  above 
cited,  **  There  is  much  excuse  for  a  very 
young  man,  brought  up  in  penury,  and 
pushed  by  the  force  of  early  talent  into  a 
situation  in  which  ample  command  of 
money  is  accompanied  by  even  more 
than  proportionate  exposure  to  tempta- 
tion.*' But  we  must  be  just,  even  to 
society  at  large ;  and,  above  all,  we  must 
prevent  the  list  of  those  to  whom  the 
world  has  been  ungrateful  from  contain- 


ing men  who  have  originated  their  own 
sufferings.  Now,  in  the  case  of  Murphy, 
it  must  be  remembered  that,  after  leaving 
Cambridge,  with  his  fellowship  under 
sequestration,  for  debts  incurred  in  a 
course  of  dissipation,  which  was  a  y^tj 
bad  example  for  the  young  men  whom 
he  had  to  teach,  he  found  friends  and 
resources  where  a  man  of  ordinary  intel- 
lect would  have  sunk  into  beegary.  He 
found  assignees  who  treated  him  with 
consideration,  and  friends  who  procured 
him  pupils  and  occupation  in  writing  (to 
which  we  owe  his  work  on  the  theory  o^ 
equations) .  His  college  had  apprized  him 
that  his  election  to  one  of  the  more  valu- 
able fellowships  would  take  place ;  and  the 
Senate  of  the  University  of  jLiondon,  with 
full  knowledge  of  his  preceding  Kfe  (and 
of  his  amendment  also,)  elected  him  an 
examiner.  Had  he  been  a  man  of  com- 
merce instead  of  science,  he  would  have 
been  irretrievably  ruined,  in  all  proba- 
bility ;  as  it  was,  had  he  lived,  he  would 
have  worked  out  of  debt,  and  re-esta- 
blished himself  at  Cambridge,  where  I 
have  good  reason  to  know  he  wonld  have 
been  received  as  a  new  man,  with  every- 
thin?  in  obliyion  except  his  scientifio 
merits. 

There  is  a  lesson  in  Murphy's  story 
which  may  be  of  use  to  some  of  your 
readers.  The  Mechanics'  Magazine 
must  fall  into  the  hands  of  young  men 
who  are  destined  to  rise  by  pure  force  of 
talent,  and  to  live  by  their  heads  in  later, 
as  by  their  hands  in  earlier  life.  That 
lesson  is — take  care  to  provide  mental 
relaxation  as  well  as  mental  occupation; 
for  relaxation  there  must  be  ;  and  a  majo- 
rity of  those  who  attain  power  of  mental 
exertion,  an^  have  only  the  relaxations 
of  conviviality,  fall  into  habits  of  excess. 
This  is  one  of  the  interpretations  of  an 
aphorism  uttered  by  a  man  of  note  in  a 
communication  between  certain  Cam- 
bridge men,  which  had  Murphy's  resto- 
ration for  its  object : — He  is  a  man  whose 
special  education  is  in  advance  of  his 
general;  and  such  subjects  are  almost 
always  difficult  to  manage, 

1  am.  Sir,  yours,  &c., 

Y.K.W. 
Octobers,  1848. 

We  append  the  biographical  notice  of 
Murphy  given  in  the  Penny  Cyckpusdia; 
it  is  exceedingly  interesting,  and  coupled 
with  the  judicious  comments  of  our  cor- 
respondent no  leas  instruetive.  £n.M.M. 
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Robert  Murphy  was  the  third  of  the 
BCTen  children  of  a  shoemaker,  parish  clerk 
of  Mallow  in  Ireland :  he  was  born  in  1806. 
His  father  intended  to  have  brought  him  up 
to  his  own  trade ;  but  the  son's  destination 
was  changed  by  an  accident  which  nearly 
cost  him  his  life.  When  eleven  years  of  age, 
while  playing  in  the  street*  of  his  native 
town,  he  waa  nin  over  by  a  cart,  and  lay  on 
hiB  bed  for  twelve  months  with  a  fractured 
tiiigh-bone.  During  this  confinement,  his  fa- 
mily supplied  him  with  such  booka  and  news- 
papers as  they  could  procure ;  and  among 
them  there  happened  to  be  a  Cork  almanac, 
containing  some  mathematical  problems, 
lliese  attracted  the  child's  attention,  and 
tokde  him  desirous  of  possessing  Euclid  and 
a  work  on  algebra.  The  books  were  pro- 
cured with  aome  difficulty,  and  before  ha 
was  again  able  to  walk,  and  before  he  was 
thirteen  years  of  age,  young  Murphy  was  an 
extraordinary  instance  of  a  self-taught  ma- 
thematician. A  gentleman  of  the  name  of 
Mulcahy,  of  Cork,  who  was  the  tutor  of  most 
of  those  from  the  South  of  Ireland  who  got 
fellowships  at  Dublin  College,  was  in  the 
habit  of  proposing  problema  (or  cuts,  as  they 
are  called  in  Cork)  In  the  newspapers.  At  a 
certain  time  he  began  to  receive  answers  by 
return  of  post,  from  Mallow,  without  any 
signature.  Surprised  at  the  extraordinary 
talent  displayed  in  these  answers,  Mr.  Mul- 
cahy went  to  MaUow  to  find  out  his  unknown 
correspondent.  After  some  difficulty,  he 
found  that  the  asserted  author  of  the  an- 
swers was  a  boy  on  crutches,  so  young  that 
he  could  not  believe  the  story,  A  few  mi- 
nutes' conversation,  however,  put  it  beyond 
doubt.  On  coming  away,  in  amazement,  he 
happened  to  meet  the  gentleman  to  whom 
we  are  indebted  for  this  account,  to  whom 
he  said,  with  natural  exaggeration,  **  Mr. 
Croker,  you  have  a  second  Sir  Isaac  Newton 
in  Mallow  :  pray  look  after  him.''  It  was 
then  agreed  that  the  boy  should  give  up 
learning  his  father's  trade,  and  pursue  his 
studies.  Mr.  Uopley,  who  kept  a  classical 
school  in  Mallow,  had  the  generosity  to  take 
him  as  a  pupil  without  any  charge :  and  he,  in 
after  Ufe,  had  the  satisfaction  of  transmitting 
to  the  iddow  of  his  teacher,  then  reduced  to 
poverty,  the  sum  which  an  ordinary  pupil 
would  have  paid. 

When  he  attaimsd  the  age  of  seventeea, 
great  exertions  were  made  to  get  him  entered 
as  a  student  of  Trinity  College,  Dublin,  but 
without  success.  The  examinations  for 
rizarthips  being  classical,  he  had  no  chance : 
and  some  mathematical  papers — which  were 
sent  to  the  authorities  as  the  productions  of 
a  boy  who  had  never  bad  a  teacher,  and 
ifhioh,  to  judge  by  what  we  shaU  presently 
^/Mf  must  have  been  of  no  common  merit-* 


received  no  attention.  At  this  time,  Mr* 
Mackey,  a  Roman  Catholic  priest,  published 
a  duplication  of  the  cube,  the  plausibility  o^ 
which  attracted  attention,  and,  it  is  said> 
eien  obtained  the  assent  of  the  teachers  at 
Maynootb.  Young  Murphy,  then  eighteen 
years  of  age,  answered  this  duplication  in  a 
pamphlet,  entitled  "  Refutation  of  a  pamph- 
let written  by  the  Rev.  John  Mackey, 
R.  C.  P.,  entitled  '  A  method  of  making  a 
cube  double  of  a  cube,  founded  on  the  prin- 
ciple of  elementary  geometry,'  wherein  his 
principles  are  proved  erroneous,  and  the 
required  solution  not  yet  obtained  ;  by  Ro- 
bert Murphy,  Mallow,  1824,"  (20  pp.) 
The  matter  and  style  of  this  production  are 
really  extraordinary  under  the  circumstan- 
ces :  with  the  exception  of  a  little  too  much 
acerbity  of  expression,  and  a  mere  slip  in 
a  point  of  history,  a  critic  would  not  find 
anything  to  attack  in  it,  even  as  the  work  of 
an  educated  person  of  mature  age.  The 
young  author  had  a  confusion  in  his  head 
between  Lord  Brounker  and  Dr.  Brinkley. 
when  he  says  that  '*  Dr.  Brounkley"  had 
expressed  the  circumference  of  a  circle  by  a 
continued  fraction. 

The  gentleman  to  whom  we  have  several 
times  referred  now  determined  to  try  to  get 
young  Murphy  sent  to  Cambridge.  He 
applied  to  the  clergyman  who  presented  the 
boy  with  his  Euclid  and  algebra,  Mr.  Brown, 
who  was  then  employed  in  a  parish  of  which 
Mr.  McCarthy,  a  Cambridge  Master  of  Arts, 
was  the  proprietor.  This  last-named  gen- 
tleman, being  then  about  to  visit  England, 
promised  to  take  some  of  Murphy's  papers 
with  him,  and  to  do  what  he  could  to  induce 
his  old  tutor,  Professor  Woodhouse,  to 
interest  himself  in  the  matter.  The  first 
answer  was  not  very  encouraging.  Mr. 
Woodhouse  would  say  no  more  than  that  if 
they  would  send  the  boy,  he  would  look 
after  him.  On  being  requested  to  look  over 
the  papers,  he  declined,  saying,  that  he  had 
no  time,  and  made  it  a  rule  not  to  do  so. 
He  desired  that  the  papers  might  be  taken 
away ;  and  on  being  requested  to  allow  them 
to  remain,  to  meet  the  case  of  his  possibly 
being  able  to  look  at  them,  he  predicted  for 
them  the  fate  of  waste  paper,  and  the  inter- 
view ended.  In  six  weeks  from  that  time, 
however,  Mr.  Woodhouse  wrote  a  l^urried 
letter  to  Mr.  M'Carthy,  stating  that  at  the 
moment  when  he  was  about  to  tear  the 
papers,  in  fulfilment  of  his  prophecy,  his 
attention  was  struck  by  something  that  was 
almost  new  to  him — ^that,  on  turning  page 
after  page,  he  saw  with  delight  so  much 
talent  that  he  was  really  unable  to  say  how 
long  he  remained  fixed  to  the  subject  that  he 
intended  should  occupy  him  but  a  moment— 
that  suddenly,  recollecting  it  was  the  laf  t 
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day  for  entrance,  he  haatily  went  and  placed 
the  name  of  the  writer  on  the  boards  of 
CaiuB  College.  He  condaded  by  promUing 
that  if  hiB  friends  would  send  him  with  fifty 
or  sixty  pounds  in  his  pocket,  he  would  take 
care  that  they  should  not  be  called  on  again : 
and  this  promise  was  faithfully  kept.  Mr. 
Croker  Immediately  obtained  about  seventy 
pounds  by  subscription,  and  Mr.  Murphy 
began  his  residence  at  Caius  College  in 
October,  1825.  During  his  restdenoe,  the 
college  supplied  him  wi&  money,  in  addition 
to  the  proceeds  of  his  scholarship.  In  1829 
he  took  the  degree  of  bachdor  of  arts,  and 
came  out  third  wrangler.  The  highest  place 
Is  sometimes  not  to  be  gained  by  any  amount 
of  genius  and  industry,  unaccompanied  by 
strict  attention  to  the  umversity  course  of 
reading !  and  Mr.  Murphy's  time  was  much 
occupied  by  speculations  of  his  own,  which 
would  not  turn  to  much  account  io  an  exa- 
mination. In  May,  1829,  he  was  elected 
Fellow  of  Caius ;  he  shortly  afterwards  took 
deacon's  orders  (he  did  not  proceed  farther), 
and  was  made  dean  of  his  college  (the  dean 
is,  at  Cains,  an  officer  who,  under  the  mas- 
ter, regulates  the  chapel  discipline)  in  Octo- 
ber. 1831. 

Of  what  he  did  in  mathematics  we  shall 
presently  speak :  we  could  wish  there  were 
nothing  more  to  say  of  his  priTSte  life.  He 
gradually  fell  into  dissipated  habits,  and  in 
December,  1832,  left  Cambridge,  with  his 
fellowship  under  sequestration  for  the  benefit 
of  his  creditors.  There  is  much  excuse  for 
a  Tery  young  man,  brought  up  in  penury, 
and  pushed  by  the  force  of  early  talent  into 
a  situation  in  which  ample  command  of 
money  is  accompanied  by  eren  more  than 
proportionate  exposure  to  temptation.  His 
college  admitted  the  excuse  to  Its  fullest 
extent :  and  though  it  could  not  tolerate  the 
continned  residence  of  an  officer  who  had 
shown  such  an  example,  yet  it  was  under- 
stood that  his  ultimate  promotion  to  one  of 
the  more  raluable  fellowships  would  take 
place  on  the  amendment  of  his  excesses. 
After  liring  some  time  among  his  friends  in 
Ireland,  he  came  to  London  in  1836,  to 
begin  life  again  as  a  teacher  and  writer. 
Among  other  things,  he  obtained  from  the 
Useful  Knowledge  Society  an  engagement  to 
write  the  work  on  the  Theory  of  Equations 
presently  mentioned.  In  October,  1838,  he 
obtained  a  small  permanent  income  by  his 
election  to  the  examlnership  in  Mathematics 
and  Natural  Philosophy  in  the  Ui^Tersity  of. 
London ;  but,  burdened  as  he  was  with  debt, 
this  was  rather  an  addition  to  the  instalments 
of  his  creditors  than  an  increase  of  his  own 
means  of  comfort.  He  submitted  with  re- 
signation to  the  effects  of  his  own  misconduct, 
and  showed  himself  most  willing  to  make 


every  exertion,  though  well  knowing  that 
many  years  must  elapse  before  be  could,  bj 
any  effort,  redeem  the  ground  he  had  lost* 
He  died  March  12, 1843,  of  a  disease  of  the 

lUDgS. 

Mr.  Murphy's  writings  were  as  follows : 
^Cambridge  PAilosophieat  Trantaetumt : 
vol.  iii.  part  3,  General  Properties  of  Defi- 
nite Integrals ;  yoL  It.  part  1,  On  the  Re- 
solution of  Algebraic  Equations;  part  3^ 
On  the  Inverse  Method  of  Definite  Integ- 
rals, with  Physical  Applications;  vol.  t. 
part  1,  On  Elimination  between  an  Indefi- 
nite Number  of  Unknown  Quantities ;  pert 
2,  second  memoir  on  the  Inverse  Method  of 
Definite  Integrals ;  part  3,  Third  Memoir  qps 
the  same;  vol.  vi.  part  1,  On  the  Resolu- 
tion of  Equations  In  Finite  Differences. 
Philoiophieal  Transactiom: — 1837,  part  !» 
Analysis  of  the  Roots  of  Equations ;  jpart 
2,  First  Memoir  on  the  Theory  of  Analytical 
Operations.  Separate  Work»: — Elemen- 
tary Principles  of  the  Theories  of  Ehsetricityv 
Heat,  and  Molecular  Actions,  part  1,  On 
Electricity,  Cambridge,  1833, 8vo. ;  A  Trea- 
tise on  the  Theory  of  Algebraical  Equatioos, 
London,  1839,  8vo.  (Library  of  Useful 
Knowledge) :  to  these  must  be  added  some 
brief  communications  to  the  PkUotopMcai 
Magazine,  and  various  articles  on  subjects 
of  Physics  in  the  Penny  Oyelcpmdia,  begin- 
ning with  the  letter  D. 

Mr.  Murphy's  character  as  a  mathemati- 
cian is  too  weU  known  to  require  any  com- 
ment of  ours ;  while  the  (kcts  of  his  life« 
and  in  particular  those  of  his  removal  to 
Cambridge,  have  not  been  recorded:  we 
have,  therefore,  preferred  to  devote  our  space 
to  the  insertion  of  the  latter.  What  he 
might  have  been  if  the  promise  of  his  bey- 
hood  had  not  been  destroyed  bv  the  unfor- 
tunate droumstances  we  have  described,  it 
is  difficult  to  say ;  for  he  had  a  true  genins 
for  mathematical  invention.  Belbre,  how- 
ever, he  had  more  than  commenced  his 
career,  his  departure  from  Cambridge,  and 
the  necessity  of  struggling  for  a  livelihood, 
made  it  impossible  for  him  to  give  his  undi- 
vided attention  to  researches  which,  above 
all  others,  demand  both  peace  of  mind  and 
undisturbed  leisure. 


FOOT-8U8PBN8IOR    BEinOB,    Htm  TATSUT 
FIELDS,  8HADWBLL. 

A  foot-suspendon  bridge  has  just  been 
erected  under  the  direction  of  our  esteemed 
contributor,  Mr.  William  Dredge,  C.E., 
across  the  Ropery-grounds  in  the  Sun  Tavern 
Fields,  parish  of  Shadwdl,  to  form  a 
communication  between  the  Commerdal 
Road  and  the  London  Docks.  The  bridge 
is  built  of  iron,  with  the  eiceptlon  ot  tae 
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roadwiTi  which  is  planked  with  2^  inch 
yellow  btttens.  The  clear  tpan  of  the  bridge 
ia  91  feet,  the  width  of  the  roadway  7  feet 
6  iaobea.  Eadi  chain  as  it  resti  upon  the 
tower  of  lupport  ia  composed  of  eight  five- 
eighths  of  an  inch  round  bar  of  iron,  and 
fonr  bars,  each  half-inch  in  diameter  ;  this 
gives  an  aggregate  section  at  eaeh  end  of 
6-52  square  inchea  of  iron  in  the  chains, 
the  breaking  strain  of  which  is  195  tons, 
being  eqniralent  to  132  tons  placed  npon 
the  platform.  The  weight  bowever,  which 
the  bridge  will  bear  in  safety  is  only  one- 
third  of  this,  or  44  tons.  The  holdfasts,  to 
the  retainhig  chains,  are  held  in  their  places 
by  being  securely  imbedded,  each  in  about 
10  tons  of  concrete.  The  platform,  when 
eitremdy  loaded  will  hold  about  150  per- 
Bstin 


timating  each  person  at  168  lbs. 
the  total  weight  wiU  be  1 1*75  tons,  to  which, 
adding  10  tons  as  the  weight  of  the  bridge, 
we  get  21*75  tons  as  the  extreme  load  which 
tlie  ehaina  will  ever  haye  to  resist ;  but  as 
they  are  capable  without  injury  of  bearing 
44  tons,  there  is  a  surplus  power  of  21*25  tons 
oTcr  and  abore  the  greatest  load  of  persons. 

SX.RSVIKWBR  AT  FAULT  AT  LAST  I 

Eureka  1  I  have  long  looked  out  for  your 
TBTlewer  (and  now  **  Ez-ReTiewer")  giving 
prot^ci  his  ignoranee  and  incapacity ;  and 
I  have  found  it  at  lastl  What  kind  of  an 
algebraist  must  he  be  who  cannot  divide  1 
liy  iH-x*  without  blundering?  A  pretty 
eritic,  indeed,  upon  other  men's  labours  I 
He  ought, to  be  sent  to  school  and  well 
whipped. 

Your  "  Ex-Reviewer"  has  handled  me 
roughly— why  should  I  show  more  mercy  to 
him  ?  I  have  given  him  rope— and  he  has 
done  as  usual  in  such  cases.  I  shall  con- 
tent myself  at  premU  with  pointing  out  the 
blunders  and  their  corrections.  (See  p.  328, 
col.  1.) 

For  l—*+x« -*■  +  ... 

read  1  — «■ +**—«<»  +  ... 

*«    x»    *♦ 
Fori  —  "5"+"q"— ■T"  +  » ..  , 

,8       ^5       ^1 

re«dl-y+y-y  +  ... 

_  tan*  y     Un»  y 

For  tan  y -  — ^ —  "*"  — 3 — ""  "* 


read  tan  y—' 


tan»  y      tan^  y 


"  Ex-R«Tlewer"  bimielf  had,  howeveff  pointed  out 
the  error  for  correction;  but  ve  have  printed 
"  VIrua"  to  show  oar  readen  the  kind  of  cntieism 
with  which  we  are  often  doomed  to  be  over- 
whelmed.  We  have  only  to  aak  *'  Vinu"  whether 
one  single  princfpU  or  argument  of  *'  Ex-Reviewer^ 
ia  affected  by  hia  correction  f  At  the  aame  time  the 
correction  ought  to  be  made ;  and,  for  once,  we  have 
gone  out  of  our  way  and  given  the  letter  of  "  Virus" 
entire  rather  than  the  limple  indication  of  **  £x- 
Eevlewer."— £j>.  M.  M.] 


I  am,  Sir,  yours,  &c., 

Virus. 
Ootober  S,  IMS. 

[Our  oorreapondent  leema  to  be  "  terribly  in  ear- 
neat  ;"  and  he  ia  rewarded,  as  usual,  by  the  disco- 
very of  one  of  those  interesting  productions  of 
nature— a  mare's  nest.  Most  mathematicians  would 
have  found  in  the  case  a  mere  lapsus  pinna.  The 
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The  Vladimir  is  the  name  of  a  new  steam 
frigate  which  has  Just  been  built  and  engine* 
fitted  in  the  Thames,  for  the  Emperor  of 
Rusria,  and  which,  after  making  several 
successful  trial  trips  to  the  Nore  and  back, 
is  now  at  Plymouth,  preparing  for  a  voyage 
to  Sebastopol,  in  the  Black  Sea.    The  ves- 
sel is  stated  to  be  of  1200  tons  burden,  with 
14  feet  draught  of  water  on  an  even  keel. 
The  total  weight  of  the  steam  machinery 
(with  a  supply  of  water  and  fuel  included), 
is  about  220  tons,  and  the  space  occupied 
by  the  engines  and  boilers,  60  feet  high  by 
20  feet  in  breadth.    The  engines,  which  are 
on  the  oscillating  principle,  and  fixed  hori- 
sontally,  are  nominally  of  400  horse-power ; 
but  the  actual  power,  as  shown  by  the  indi- 
cator-card,  is  1200,  so  that  the  weight  of  the 
machinery  does  not  much  exceed  three  cwt. 
per  horse-power.     The  cylinders  are  78| 
uiches  in  diameter,  with  a  six  feet  stroke ; 
and  the  wheels  which  they  have  to  drive  are 
25  feet  4  inches  in  diameter,  with  4  feet  9 
inches  immersion.    On  one  of  the  recent 
trial  trips,  with  a  pressure  of  steam  in  the 
boilers  of  12  lbs.  per  square  inch,  the  pad- 
dle-wheels made  19  revolutions  per  minute ; 
and  the  average  speed  on  the  measured  mile 
at  Long  Reach,  was  11  knots  per  hour. 
The  boilers,  which  are  four  in  number,  are 
placed— two  aft  of  the  engines  and  two  abaft 
of  them,  and  there  is  a  passage  between  each 
pair  into  the  engine-room  in  the  centre. 
The  furnaces  under  the  boilers  are  worked 
from  the  back ;  and  to  prevent  the  radiation 
of  the  heat  from  the  front  of  the  boHers, 
they  are  screened  on  that  side  by  partitions 
of  wood.    The  whole  height  of  the  boilers 
is  only  8  feet  6  inches,  which  is  1  foot  6 
inches  below  the  load  water-line.    The  air- 
pumps   are  worked    by  vibrating   trunks, 
without  guides.    Two  valves  or  slides  are 
attached  to  each  engine  and  wheel,  and  act 
as  counterbalances.    Tliey  are  worked  by 
four    connecting-rods,   which,    again,    are 
worked  by  four   eccentrics,   fixed  on  the 
crank-shaft  by  an  arrangement  similar  to 
that  used  in  locomotive  engines — a  plan  first 
introduced  by  Messrs.  Rennie  in  marine 
engines.     The  sterting,  stopping,  and  re- 
versing gear — ^the  barometers  and  steam- 
gauges— are  all  conveniently  placed  within 
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retch  or  under  the  eye  of  the  engineer.  The 
boilen  ore  supplied,  when  not  working,  by 
B  small  steam  or  donkey  engine,  which  is 
worked  by  the  waste  steam  from  the  boilers. 

The  performances  of  this  vessel  on  the 
trial  trips  in  the  river,  were  in  the  highest 
degree  satisfactory,  and  such  as  to  do  great 
credit  both  to  the  builder  (Mr.  Mare),  and 
to  the  engineers  (Meanrs.  George  and  John 
Rennie).  So  exactly  had  the  effects  of  the 
different  weights  to  be  placed  on  board  of 
her  been  allowed  for,  that  no  material  diffsr- 
ence  could  be  detected  between  her  calculated 
and  actual  displacement.  And  the  machi- 
nery, too,  was  in  every  part  so  perfectly 
adapted  to  its  intended  uses  as  to  need  no 
alteration  or  re-adjustment  whatever  after 
being  pat  on  board.  The  striking  contrast 
in  these  respects  which  the  Vladimir  offers 
to  some  of  the  steamers  recently  constructed 
for  our  own  Government,  under  the  super- 
intendence of  Government  officers,  has  been 
thus  forcibly  adverted  to  in  the  Times,  in  a 
leading  article  on  the  Navy  Estimates,  in 
which  it  contends  for  the  propriety  of  hand- 
ing all  the  Government  work  over  to  private 
contractors : 

**  Can  such  a  steamer  as  is  requhred  for 
the  Royal  Navy  not  be  built  on  the  system 
adopted  in  private  yards?  The  Russian 
Ckivernment  clearly  thinks  so,  for  the  Viadi' 
mir  has  just  been  launched  at  filackwall ; 
and  we  hope  our  readers  did  not  overlook 
that  she  sat  the  water  like  a  duck  at  the 
very  first  plunge,  that  her  engines  did  not 
require  to  be  displaced,  her  boilers  to  be 
strengthened,  her  bunkers  to  be  removed, 
her  stern  to  be  altered,  her  paddle- floats  to 
be  changed,  her  valves  to  be  tested,  or  her 
beams  to  be  renewed,  but  that  she  slid  off 
the  stocks  exactly  what  she  was  intended  to 
be,  and  was  sent  off  to  her  work  at  once. 
We  shall  be  curious  to  hear  what  she  costs 
in  ' '  repairs ' '  and  *  *  improvements, ' '  and 
how  mauy  days'  service  are  thus  lost  by  her 
in  the  course  of  the  next  two  years.  We 
humbly  think,  that  as  far  as  experiments  can 
teach  anything,  it  has  been  fully  proved  that 
nothing  is  secured  by  the  expensive  system 
of  our  dockyards  which  may  not  be  readily 
guaranteed  under  a  system  costing  not  two- 
thirds  of  the  money." 

P.  S.  Since  writing  the  preceding  we  learn 
from  a  correspondent  at  Plymouth,  that  this 
vessel  made  the  voyage  round  from  the  Nore 
to  the  Isle  of  Wight  at  the  rate  of  1 U  knots 
per  hour,  having  performed  the  entire  dist- 
ance (154  miles)  in  thirteen  hours. 
— ♦ — 

TBK  PLANBT  MXPTUNK. 

Sfar,  —  Haring  read  the  article  headed 
*'  The  Planet  Nepitme.'-An  Attronomieal 
MieiaJke,"  published  in  the  last  part  of  your 


valuable  Magazine^  I  intended  to  send  yoo 
tome  extracts  from  Levenrier's  ptper  con- 
tained in  the  Compiet  Rendue  for  the  llth  of 
September ;  but  I  find  the  Aihenmim  has 
published  a  translation  of  the  article ;  and 
I  am  quite  sure  your  proverbiid  love  of  fait 
play  will  induce  you  to  reprint  it,  so  Ast 
your  readers  may  learn  what  Lererrier  really 
has  to  say  upon  the  matter.* 

The  scientific  dodgert,  in  tlut  country, 
first  propagated  a  slory  that  the  planet  Nep- 
tune it  no  planet ;  the  same  chivalrout  set, 
in  their  praiseworthy  vocation^  have  recently 
changed  their  taotici— and  the  current  fib 
for  some  weeks  has  been  that  tiie  plaaot 
Neptune  is  not  Neptune,  but  another  planet. 
Some  account  of  these  dodges  may  amuse 
your  readers.  I  intend  to  tend  it  to  yoo 
shortly.  In  the  mean  time,  you  and  othor 
real  friends  of  British  science  will  be  pleased 
to  find  that  the  planet  Neptune,  the  position 
of  which  was  undoubtedly  fixed  by  our 
countryman,  Mr.  Adams,  and  oommunicated 
by  him  to  the  Astronomer  Royal  and  to 
Professor  Challis,  eiffht  or  nine  MOitlAt  bs* 
FORK  Leverrier  had  written  a  word  upon  tbft 
subject,  has,  for  some  time  past,  been  £avour« 
ably  situated  for  observation,  and  hoe  kteti 
actually  obeerved  every  clear  ni§ht  ai  tka 
Cambridge  Obeervatorp*  Its  place  for  Q. 
mean  midnight,  on  the  20th  ult.,  was 
R.  A.  22h  „  11m  „  9t-94 
N.  P.  D.  101°  „  66'   „  3"-3. 

It  is  impossible  to  say  what  deceptive 
inuendo  an  active  and  unrestrained  invention 
may  next  set  agoing ;  but,  be  this  at  it  may 
Mr.  Adams*  claims  to  the  priority  of  the 
magnificent  discovery  of  the  new  planet  are 
indisputable ;  moreover,  in  the  very  teeth 
of  detractors'  fictions,  the  new  planet  may 
still  be  seen  moving  in  the  orbit,  the  ele- 
ments of  which  were  published  by  Mr. 
Adams  in  the  Attronomical  Society's  No- 
tice for  May,  1 84 7.  Whatever  artful  storiet 
may  therefore  be  circulated,  there  will  be 
one  splendid  fact  to  meet  them  ;  namely,  that 
the  planet,  which  Mr.  Adams  undoubtedly 
discovered,  is  still  visible  in  the  orbit  which 
he  determined. 

PhILO  BxONTBKSIt. 

*  We  intend  doing  so,  but  cannot  conveniently 
find  room  for  it  in  our  present  Ko,->£d.  M .  M . 
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Thomas  Metcalfo,  of  High-street,  Camden  Town,  vessels  and  streams,  and  for  ascertaining  the  depths 

Middlesex,  gentleman,  for  improvements  in  the  of  water.    Octobers;  six  months, 
construction  of  chairs,  sofiss,  and  other  articles  of  Joseph  Sharp  Bailey,  of  Bradford,  York,  spinner, 

fomiture  for  sitting  or  reclining  on.    October  5 ;  for  certain  improvements  in  preparing,  combiog, 

six  months.  and  drawing  wool,  alpaca,  mohair,  and  other  fibrous 

Edward  John  Masiey,  of  Liverpool,  for  improve-  materials.    October  5;  six  months. 
'    ia  apparatus  for  measuring  the  speed  of 


WBBKLT  LIST  OF  DB8IONS  FOB  ARTXOtBS   OF   UTILITY    RCOrSTllEftD. 
Date  of   No.  in 
Regf stra-  the  Re- 

tion.       gister.      Proprietors'  Names.  Addresses.  Subjects  of  Designs. 

Sept.  29      1597      William  Rowan  ..:......  Belfast,  engineer Fluctuating  slider. 

SO     If  98     James  Moor  Martin  ...Walworth-. Protector,  or  railway  travel- 
ling cap. 
„      1599      Alfred  Augustus  de\  Manchester  -  buildings,  WestO   Portable  gaseous  liquid  foun 

Reginald  Hely j       minster.........................../      tain. 

Oct.  t     1600      George  Chambers  &  Co.,  Studley Holder  for  crochets  or  tam- 
bour needle,  a  piercer,  ox 
other  similar  articles. 
S      1601      Thomas  Ron  tree  &  A. 

Brown m...  Liverpool Improvements  in  stand    and 

other  pipes  used  for  theeon- 
veyance  of  fluids. 

4  1602     Prosper  Alex.  Lambert,  Bedford-street,  Covent-gaideo....  ImproveroenU  in  the  shape 

or  configuration  of  mechani- 
cal or  artificial  Iteches,  and 
the  lancets  used  therewith. 

5  1603      George  Pred.  Morrell...  Fleet-street Abutments  applicable  to   all 

arches  and  brestsummers. 


atifaertfetmente* 


Appeal  to  the  Huihaae  and  Generous  Friends  of  Science. 

THE  undersigned  has  devoted  a  long  life  to  the  study  of  Natural  Philosophy,  particularly  to  the  pursuit 
of  Oiemical  Science,  in  which  he  has  made  a  number  of  discoveries  highly  imporUnt  and  useftd  to  the 
Arts. 

I  have  twice  been  awarded  the  gold  medal  by  the  Society  for  the  Encouragement  of  the  Arts  and  Sciences, 
fgr  communication*  relating4o  the  Arts. 

I  first  discovered,  and  made  public,  the  immmense  force  or  pressure  instantly  generated  by  bringing  the 
adds  into  contact  with  the  caibonates  in  close  vessels. 

I  was  the  first  who  discovered  and  made  known  that  splendid  and  brilliant  light  evolved  from  the  com- 
liustion  of  lime,  which  has  now  long  been  employed  in  the  Royal  Polytechnic,  and  other  Scientific  Institu- 
tions, for  displaying  the  wonders  of  the  Creation  by  the  Opaque  Microscope. 

In  1844, 1  unfortunately  took  out  a  patent,  which  involved  me  in  great  difficulties;  and  being  now  in  my 
Serenty-fourth  year,  and  having  lost  the  use  of  my  right  arm  and  leg,  I  am  suffering  great  distress  and 
severe  privations,  which  reluctantly  compel  me  to  solicit  a  little  aid  ttom  the  benevolent. 

Any  tmAllsum  left  with,  or  transmitted  1o,  the  Publisher  of  the  Mechanict'  Mof/azine,  Patent  Ofiice,  166, 
Fket-itreet,  London,  woold  be  gratefully  received  and  duly  acknowledged  by  your  obedient  servant, 

CHARLES  CAMERON,  Chemist. 

It,  May^  BuHdinga,  8t.  Martin'slane. 

GUTTA  PERCHA  COMPANY'S  WORKS, 

WHARF  ROAD,  CITY  ROAD. 

Lmdon,  Ut  April,  1848. 

THE  CUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
for  the  Patsht  Gutta  Percha  Dbiviko  Bands  justifies  the  utmost  confidence  that  they  are  fUlly 
approved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— their  non-suscep- 
tlWlity  of  injury  from  contact  with  Oilh,  Grease,  Acids.  Alkalifii.  or  Vatei^aiid  the  facility  with  which  the 
ainglojoint  required  can  be  made  in  Dandn  of  any  leiiglh— render  thorn  superior  for  almost  alliKorking 
purposes,  and  deridedlv  economical. 

GOI.08IIB8,  luBiNo'of  alUiJtes,  liouoiES,  CATHKTERS.STETHrscoPES,  andolhcrSurgica^nstruments,• 
liouu>IKGB  Foa  PicTCRX  Fa  AMES  and  other  dccoraiive  j^urpostb;  Whips,  Thongs;  Tenkis,  Golf,  and 
CmcKBT  Balls,  &c.,  in  great  variety. 

Patent  Gutta  Percha  Shoe  Soles. 

The  applicability  of  Gutta  Percha  Soles  fcr  Boots  und  8h(  es  having  Ucn  cxtei.sively  and  satisfactorily 
tested,  we  can  unhesitatingly  n  commend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  indeed,  c  x  periecce  has  proved  that  Gutta  Percha  So]ri>  w«iar  twice 
aa  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  peifecily  imi>ex\ious  to  wet 
until  quite  worn  through. 
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To  Inventors  and  Patentees. 

MESSRS.  ROBERTSON  8s  CO., 

PATSITT  tOLICITOKf t 

(Of  vhlch  Ann  Mr.  J.  C.  ROBERTSON,  the 
EfiiTon  of  the  Mbchamxci'  Maoaxxms  from  Its 
commeneement  in  1823,  is  principal  partner,) 
undertake 

The  proenration  of  Patents 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patbhts. 

Speelfleatlons  Drawn  or  Rerlsed. 

DISCLAIMSaS,  AND  ICXMORANDUMB   OF 
ALTBKATION    PRBPARSD    AND    BNEOLLBD. 

Caveats  Entered  and  Oppositions 
Oondneted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTiee  on  Oases  snbmlttedj  Asc.  *e. 

Mbbbrs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.b.  1617  (15  James  I.),  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per> 
sonally  or  by  letter. 

AdTaatages  of  Registerini;  De- 
aigns  for  Articles  of  UtUity. 

Under  the  New  Deeign*  Act,  6  and  7  Vic,  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (ftom  1 2/.  to  20/. ) 

Protection  immediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  liceoses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  Magazine, 
No.  1047,  price  Sd. ;  and  for  Lists  of  Articles  re- 

S stored  under  the  New  Act,  see  the  subsequent 
[onthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents,  166, 
Fleet-street. 

Ornamental  Designs  also  registered  under  the 
6  and  6  Vic.  e.  100. 

To  Bngineera  and  Boiler- 
Makers. 

TAP.  WELDED  IRON  TUBES,  FOR  MARINE 
J^  AND  LOCOMOTIVE  6TEAM  -  BOILERS, 
Tnbes  for  Steam,  Gas,  and  other  purposes;  — all 
sorU  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Caiubridge-street,  Binningham, 
and  Smethwiek,  Staffordshire,  manofkctnre  Boi>ers 
and  Gas  Tubes*  under  an  exelnsive  License  tnm 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensiTely  used  in  the  Boilers 
of   Marine  and  Looomotive  Steam  Engines  In 


England  and  on  the  Continent;— are  Stronger, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwfck,  Staflbrdshlre. 

LONDON    WAREHOUSE— No.    68,    UPPER 

THAMES-STREET. 

Tlie  Railway  Record^ 

(EDITED  BY  JOHN  ROBERTSON,  M.A.,) 

IS  published  early  e^ery  Saturday  Morning,  a&d 
contains  full  and  exclusive  Reports  of  all 
Railways  Meetings,  with  the  Oi&cial  Documents 
in  taU ;  Railway  Law  Cases,  Railway  Share  Lists, 
and  TraiBo  Returns,  and  all  matters  aflbeting  Rail- 
way Proprietors.  It  is  considerably  larger  than  any 
other  Railway  Paper,  and  is  exclusively  devoted  to 
this  branch  of  enterprise. 

The  Railwof  Record  will  be  found  a  peculiarly 
eligible  medium  for  Advertisers  of  all  articles 
connected  with  Railway  Companies,  and  all  mat- 
ters, whether  of  use  or  luxury,  which  It  Is  sought 
to  bring  under  the  notice  of  Capitalists. 

Price  6d.  stamped;  OflBce,  15S,  Fleet-street,  Lon- 
don. ^ 

NOTICSS  TO  CORRESPONDENTS. 
Mr.  Hammerion'e  letter  reached  u$  at  too  UUe  a 

period  in  the  week  for  insertion  ihi»  week,  but  it  ehait 

appear  in  our  next, 
Mr.  Andrews  aUo  in  our  next, 
» 
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COLE'S  PATENT  HIGH-PRESSURE  AND  EXPANSION  DOUBLE  CYLINDER 

BEAM  ENGINE. 
Kg.  1. 


COLl's  PATENT  BYOB-PBMBUAB  AND  SXPAWSlMr  JMXnUM  CTLIKDUL  BtAlt 

BKCHNS.* 

[Pfttent  dated  Manh  21^  1S48.    Spedfiotlon  enioUed  September  22,  1848.] 


Fig.  2. 


The  high-pressure  and  expansion  en- 
gine of  two  cylinders,  originally  intro- 
duded  (if  not  invented)  by  Homblower, 
,and  subsequently  improyed  by  Wool^ 
the  Halls,  the  Kennies,  Craddock  and 
others,  b  confessedly  one  of  the  most 
economical  in  point  of  oonsnmption  of 
fuel  eyer  constructed ;  bnt  there  are  two 
eountenrailing  circumstances  which  haye 
stood  in  the  way  of  its  more  general 
adoption,  namely,  the  large  space  which 
it  occupies,  eyen  in  its  most  improved 
forms,  and  its  (oomparatiyely)  hkii  price. 
Both  these  objections  Mr.  Uole  has 
made  it  his  study  to  remove;  and  in  this 
he  has  succeeded  to  an  extent  which 
makes  it  probable  that  we  shall  soon 
witness  a  very  great  increase  in  the  de* 
mand  for  this  class  of  engines.  The 
means  he  has  adopted  consist  simply  in 
a  better  arrangement  of  the  parts  of  the 
engine.  Instead  of  placing  the  two  cylin- 
ders side  by  side,  he  places  the  large,  or 
expansion  cylinder  immediately  under- 
neath the  small  or  high-pressure  one, 
and  connects  the  two  by  a  stuffing-box, 
through  which  one  piston,  common  to 
both  cylinders,  works. 

Fig.  1  is  a  side  elevation,  and  fig.  2, 
a  plan  of  an  engine  thus  constructed.  A 
is  the  small,  or  high-pressure  cylinder, 
and  C  its  slide  case;  B,  the  large,  or 


«  MantifKtured  by  Metcrf.  Gilbert  &  Co.,  Engine 
Worki,  Boston-Btieet,  Hackney-road. 


expanaion  cylinder,  and  D  its  slide  < 
N,  the  connecting  stuffing-box,  a  plan 
elevation  and  section  of  which  are  given 
separately  in  figures  3,  3a  and  36.  A^ 
is  the  pbton  rod ;  B^  the  space  for  the 

eicking,  and  O  O,  two  pacung  glands ; 
^  is>  flange,  which  fits  the  mterior 
of  the  small  cylinder,  and  'E\  a  flange, 
which  fits  the  interior  of  the  lam 
cylinder ;*£  £  E  are  passages  througn 
which  the  steam  nasses  from  the  small 
to  the  large  cyunder,  fand  in  which 
also  the  slide  rod  of  the  large  cylin- 
der works;  F  is  the  eccentric  pin;  6, 
the  way-shaft  of  the  small  cylinder ; 
H,  the  way-shaft  of  the  lai-ge  evHnder, 
to  which  motion  is  communicated  by  the 
rod  I;  J  Ib  the  eduction /pipe  from  the 
large  cylinder  to  the  condenser  K,  in 
the  centre  of  {which  is  placed  the  air- 
pump ;  L  is  the  hot  well,  and  M  the 
injection  pipe. 

From  this  description]  it  will  be  seen 
that  little  more  is  necessary  to  convert 
an  ordinary  high- pressure  beam  engine 
into  one  on  Ihis  improved  plan,  than  the 
^addition  of  the  extra  large  cylinder, 
which  isTaccompUshed'without  any  in- 
crease whatever  in  the  ground  area  oc- 
cupied, while  the  expense  of  that  addi- 
tion Ib  as  nothing  compared  with  the 
immense  saving  in  fuel  to  to  be  realised 
by  working  the  steam  on  the  high  pres- 
sure and  expansion  system  combined. 
The  stuffing-box  N,  may  be  dispeottd 
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with  bj  having  two  puton  rods  to  the 
large  piston  passing  through  stuffing 
boxes  m  the  eoTer  of  the  laive  cylinder 
one  on  each  side  of  the  smiul  ojlinder, 
as  represented  in  fig.  4.  A  is  the  piston 
of  the  large  cylindo*,  and  B  the  piston 
'of  the  small  cylinder.  The  piston-rods 
C  C,  of  the  huge  cyfinder,  and  the  pis- 
ton tod  D  of  the  small  cyMnder,  are  all 
Connected  to  the  same  cross  head* 


TBM  SUCTfttC  TKLBO&AFH.'^ZlfPnoyKD 
Mora  OF  IKSULATXON. 

Sir,— Beinff  a  monthly  subeariber  to 
your  inTaluable  Magasine,  I  was  un- 
aware until  this  morning  of  the  supposed 
improTcd  method  of  insulating  electric 
telegraph  wires  proposed  by  Mr.  Ham* 
merton,  in  No.  ISIO. 

As  it  is  a  subject  which  possesses  un- 
common unportance  to  the  public,  I  ?nllf 
with  your  permission,  ofEer  a  few  re- 
marks upon  the  method  he  introduces* 
Gutta  peroha  has  long  been  known  as  a 
perfect  non-conductor  of  electricity.  It 
may  be  easily  moulded  into  almost  any 
form,  and  is  eminently  calculated  for 
telegraphic  purposes.  It  was,  and  still 
is  known  to  almost  every  person,  that 
gutta  percha  may  be  so  applied ;  conse- 
quently, I  do  not  see  that  the  merit  of 
first  msooTering  this  material  as  a  non- 
oondooting  agent  and  substitute  for  the 
purpose  mentioned  can  justly  be  claim- 
ed by  Mr.  Hammerton.  But  I  do  not 
wish  to  dispute  with  him  the  merit 
of  nsing  it;  1  merely  wish  to  learn  what 
improvement  he  has  effected  by  the 
adoption  of  the  gutta  percha  tubes  in 

gioe  of  the  old  earthenware  insulators. 
veral  letters  have  been  written  to  you 
on  this  sulgect,  but  not  one  of  them 
seems  to  notice,  that  practically  it  ts  no 
improvement  Mr.  H.  says  "  as  a  sub- 
stitute for  the  earthenware  cones  at  pre- 
sent in  use  for  suspending  the  wires  to 
the  poles,  I  propose  screwing  on  to  the 
poles  a  piece  of  inch  and  hSif  or  other 
oonvenient-sised  batten  of  the  required 
length.  GntU  percha  tubes  12  or  14 
inches  long,  and  widened  into  a  lip' at  t^e 
extremities,  are  then  strung  upon  the 
wires  and  attached  upon  the  poles  by  a 
plate  of  zinc  shaped  to  the  form  of  the 
tubes."  But  he  does  not  state  whether 
the  tubes  fit  ciasefy  to  tbe  wires,  or 
whether  they  leave  sufficient  space  to 


prevent  contact;  if  the  latter,  how  are 
they  supported  in  the  centre  of  the 
tubes  f  I  see  no  mention  made  of  this ; 
were  they  supported  in  the  centre  of  the 
tubes  I  admit  a  slight  improvement 
would  be  effected,  when  consiaered  rela- 
tively with  other  subjunctive  circum- 
stances, to  which  I  will  presently  advert. 
We  are  at  present  compelled  to  eonclude 
that  the  gutta  percha  tubes  fit  closely  to 
the  wirM,  or  at  lesst,  that  they  are  in 
contact  with  them.  If  diis  be  the  ease, 
in  what  consists  their  auperioritr  over 
the  earthenware  insnlator  P  The  object  is 
to  perfectly  insulate  the  wires  from  the 
post  and  firom  each  ciher.  Let  us  see 
if  this  has  been  effected  hi  a  superior 
manner  to  the  old  method. 

In  wet  weather  the  outside  snr&ces  of 
tlie  tubes  would  of  course  become  wet, 
and  in  that  state  tolerably  good  conduc- 
tors ;  a  little  wind  would  simce  to  drive 
the  rain  into  the  enclosure  of  the  lips 
and  thus  a  connection  would  be  formed, 
not  only  with  the  earth,  but  with  all  the 
insuktors;  the  supposed  sine  belts  would 
offer  increased  facilities  of  commnnica- 
tion  one  with  the  other.  But  it  is  not 
exactly  the  rain  which  causes  the  con* 
neotion ;  it  is  the  heavy  mists  (particu- 
larly heavy  at  night)  or  a  fine  penetrat- 
ing drizzling  ndn  which  are  the  greater 
enemies  to  the  telegranh.  Irrespective 
of  the  form,  where  is  the  superiority  of 
the  gutta  percha  over  the  earthenware 
insulator?  Does  gutta  percha  possess  the 
same  valuable  pi^perty  as  glaz^  earthen- 
ware, viz. :  that  of  collecting  the  water 
in  drops  instead  of  allowing  it  to  diffuse 
itself  equally  over  the  siurface  of  the 
insulator  ?  I  believe  not  In  that  case 
it  would  prove  very  inferior  to  earthen- 
ware ;  it  has  frequently  occurred  in  my 
own  experience,  that  during  very  heavy 
showers  extending  over  a  distance  of 
forty  or  fifty  miles,  no  difference  could 
be  perceived  in  the  strength  and  certainty 
of  the  signals,  by  reason  of  the  insulators 
being  glazed  and  collecting  the  water  in 
drops.  Gutta  nercha  does  not,  I  believe, 
present  this  advantage.  A  storm  would 
saturate  the  tubes,  or  cause  them  to 
become  damp,  sufficiently  so  to  become 
conductors ;  and  thus,  I  humbly  conceive, 
are  they  inferior,  bodi  in  point  of  mate- 
terial  and  form,  durability  and  economy, 
to  those  on  the  old  plan.  Let  the  gutta 
percha  tubes  be  12  inches  or  12  yards  in 
a2 
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length,  the  effect  is  the  same.  They  be- 
come wet  throughout  their  entire  surface 
from  a  connection  with  the  post,  the  earth, 
and  with  each  other.  I  will  take  this  op- 
portunity to  mention  a  plan  of  insulation 
somewhat  similar  to  Mr.  H.'s,  but  dif- 
fering in  one  or  two  essential  points,  and 
which  I  thought  of  as  far  back  as  Ja- 
nuary last  I  do  not  say  that  it  is  per- 
fect— ^far  from  it;  but  still  it  may  be 
an  improvement,  however  slight,  upon 
the  present  system.  For  convenience 
of  illastration  I  will  use  one  insulator 
only :  I  should  use  a  glazed  earthenware 
tube  about  6  or  7  inches  long,  and  1 
inch  in  diameter,  perforated  at  the  bot- 
tom with  a  number  of  small  holes  (repre- 
sented in  the  figure),  to  within  an  inch  of 
the  centre  on  either  side.  In  the  middle 
of  the  tube  I  should  place  a  piece  of 
glazed  earthenware,  C,  with  three  radii 
forming  an  arch ;  the  wire  would  pass 
through  this  centre  piece  and  the  tube : 
then,  at  both  extremities  of  the  tube, 
and  on  the  wire,  I  should  fix  a  piece  of 
earthenware,  bb^  about  an  inch  and  three- 
quarters  in  diameter,  pear-shaped,  and 
hollow;  these  would  be  fixed  on  the 
wire,  as  represented,  but  overlapping 
both  ends  of  the  tube  about  one  inch,  as 
far  as  the  upright  marks,  ee,  but  not  in 
contact  with  it. 
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Were  insulators  made  after  this  plan, 
I  think  an  improvement  would  be  cffcrted 
upon  the  pret<ent  system  :  the  caps,  e  c, 
^*ould  effectually  prevent  the  admission 
of  water  within  the  tube,  while  the  per- 


forations in  the  bottom  would  draw  off 
any  small  quantity  of  water  which  might 
find  its  way  there,  thus  keeping  the 
centre-piece',  C,  through  which  (he  wire, 
aa^  would  pass,  perfectly  dry  ;  that  is,  I 
think,  the  object  aimed  at  Even  when 
the  atmosphere  was  loaded  with  vapour, 
the  caps  would  form  good  protectors  to 
the  centre  piece  inside  the  tube.  The 
subjunctive  circumstances  to  Mr.  H/s 
method  which  I  promised  to  mention,  are 
briefly  as  follows  :-^lit  That  the  tubes 
should  be  larger,  and  with  a  centrepiece 
as  a  support  for  the  wire.  2nd.  That 
the  bottom  of  the  tubes  should  be  perfo- 
rated. Srd.  That  the  extremities  snould 
be  defended  ^m  the  weather  by  pear- 
shaped  pieces  of  earthenware,  or  other 
material,  of  course  not  in  contact  with 
the  tube. 

Fearing  that  I  have  already  engrossed 
too  much  of  your  valuable  space,  and 
trusting  that,  for  the  sake  of  the  science 
and  the  public  generally,  this  letter  will 
find  a  place  in  your  columns, 
I  am,  Sir,  yours,  8cc., 

Thos.  Andrews. 


BORJR  ALOKBKAlCiC.      BT  JAMES  COCKLK, 
ESQ.,  M.A.,  BARRISTBR-AT-LAW. 

(Continued  from  vol.  xlriii.,  p.  183.) 

Vni.— A  NEW  ALGEBRA. 

I  think  that  I  am  justified  in  stating 
that  there  is  a  species  of  algebra  which 
has  as  yet  received  no  attention  from  the 
cultivators  of  analysis}  I  mean  the  alge- 
bra of  impossible  quantities,  or  impossi- 
ble expressions ;  for  the  term  quantity  is 
not  strictly  applicable  to  such  cases. 

In  speaking  of  impossible  quantities^ 
I  must  be  understood  as  all  ding  to 
something  very  different  from  the  unreal 
or  imaginary  quantities  of  ordinary  alge- 
bra. The  term  impossible  is,  it  is  true, 
often  applied  to  the  latter  description  of 
quantity;  but  I  propose  to  restrict  its 
meaning,  and  to  use  it  in  conformity  with 
the  definition  which  I  am  about  to  give 
of  it. 

Promising?,  then,  that  there  are  alge- 
braic equations  the  very  supposition  of 
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the  existence  of  which  involves  an  arith- 
metical contradiction — equations  which 
have  no  root  whatever* — I  shall  desig- 
nate such  equations  as  impossible.  Bear- 
ing this  designation  in  mind  :— 

By  an  impossible  quantity  is  meant  a 
root  of  an  impossible  equation. 

It  appears  to  be  a  question  whether 
there  exists  an  equation  without  a  root, 
at  least  it  does  not  appear  to  be  univer- 
sally admitted  that  a  literal  or  algebraic 
equation  can  ever  represent  an  impossible 
relation.  At  page  128  of  the  twelfth 
(Lund's)  edition  of  Wood's  Algebra,  a 
congeneric  surd  equation  is  treated  of, 
which,  as  may  be  readily  shown,  has  not 
any  root  But  the  learned  editor,  finding 
that  the  indicated  solution  does  not  ftilfil 
the  required  conditions,  is  inclined  to 
doubt  whether  it  is  not  the  process  pur;* 
sued  which  is  at  fault,  and  is  not  satisfied 
as  to  the  nonexistence  of  any  root  what- 
ever. I  have  elsewheref  adverted  to 
this  portion  of  Mr.  Luin>'s  edition  of 
the  work  just  mentioned,  and  I  believe 
that  in  previous  periods  of  these  Hora^ 
I  have  established,  beyond  all  doubt,  the 
existence  of  impossible  equations}.  If  I 
add  that  the  validity  of  the  process  which 
I  have  employed  for  this  purpose  has 
been  admitted!  by  two  eminent  mathe- 
matical writers,  who  adorn  the  pages  of 
the  Mechanics'  Magazine  with  their 
•  contributions,  it  is  not  to  gratify  the  just 
pride  which  I  feel  in  their  approval,  but 
to  claim  for  the  subject  of  impossible 
equations  that  importance  of  which  the 
attention  they  have  bestowed  upon  it  is  a 
sufifteient  proof* 

As  the  impossible  auantities  mentioned 
in  this  paper  must  oe  carefully  distin- 
guished from  the  unreal  quantities  of 
ordinary  occurrence  in  algeora,  so  also 
they  must  not  be  confounded  with  the 
unreal  symbols  of  the  quaternion  theory 
of  Sir  W.  B.  HufiLTON,  with  which 
they  have  no  connection  whatever.    Pro- 


*  Of  such  equatlooi  I  have  already  given  soma 
diaeuaalons  in  the  JBora  JlgtbraioB,  See  Meeha- 
nict'  IfoyoslfM,  vol.  zlvii.,  pp.  ISl  and  331,  and 
ToL  xlviil.,  p.  181.    Consalt  also  vol.  xlvii.,  p.  307. 

t  Meek.  Mae.,  vol.  xlvli.,  p.  151  (and  p.  831); 
PkU.  Mag.,  s.  ill.,  vol.  zxxU.,  pp.  357-^8. 

}  Ueek.  Mag,,  vol.  zlvU.,  pp.  151  and  381,  and 
Tol.xlvlil.,p.  181. 

f  I  allade  to  zemazks  of  Professor  J.  R.  Youho, 
in  thA  Meek,  Mag.  (vol.  xlvii.,  p.  546,)  and  of  Pro- 
fcflsor  T.  8.  Davup,  in  Mk»  Fhii,  Mag,  (s.  iii,  voL 
xxziL,  p.  358.) 


fessor  J.  B.  Youno*  has  expressly  re- 
marked that  the  quaternion  theory  is  an 
addition  to  ordinary  algebra  of  an  ''alge- 
bra altogether  new."  But  the  impossible 
quantities  which  we  are  about  to  consider, 
are  inevitably  forced  upon  our  notice  in 
the  contemplation  of  expressions  which 
ordinary  algebra  presents  to  us.  Hence 
the  admission  of  a  svmbol  to  denote  im- 
possible quantitv — should  such  symbol 
ever  be  admitted — ^into  works  on  algebra, 
would  be  an  extensiofi  of  and  perhaps  an 
innovation  upon  the  previously  existing 
science,  and  would,  in  foot,  be  a  legiti- 
mate development  of  it. 

In  one  of  my  "  Chapters  on  Analytical 
Geometry,"  I  have  advertedf  to  the 
existence  of  a  distinction  that  ought  to 
be  observed  between  the  geometrical 
interpretations  of  unreal  and  of  impossi- 
ble quantities,  between  unreal  space  and 
impossible  space,  if  we  may  use  the  word 
''space*'  with  the  same  license  as  we 
have  done  the  word  "  quantity.*'  And 
unquestionably  there  is  some  such  dis- 
tinction. But  it  is  more  difficult  to 
conceive  a  difference  between  unreal  and 
impossible  space  than  between  unreal 
and  impossible  quantity.  Of  unreal  space 
we  can  have  no  conception  (strictly  so 
called)  whatever,  and,  consequentiy,  it 
would  seem  at  a  first  glance  not  to  be  a 
proper  subject  for  geometrical  contem- 
plation ;  not  so  with  unreal  quantity,  for, 
though  we  cannot  conceive  of  it  as  we 
can  of  number,  yet  an  algebraist  of  the 
School  of  Peacock^  sees,  in  the  occur- 
rence of  those  quantities,  an  inevitable 
result  of  the  laws  imposed  upon  his 
symbols,  and,  consequentiy,  a  fit  subject 
for,  his  researches. 

Yet,  difiicult  as  the  idea  of  unreal 
space  may  seem,  it  is  not  to  be  discarded 
from  geometry.  Chasles  has  deemed 
the  subject  not  unworthy  of  his  conside- 
ration, and  has  devoted  to  it  the  twenty- 

•  See  the  third  scholium  to  his  paper  "  On  an 
Extension  of  a  Theorem  of"  Edlbr,  &c.,&c.,  pub- 
lished in  Part  II.  of  vol.  xxi.  of  the  Trantactione 
of  the  Rogal  Irish  Academg. 

t  Meeh.  Mag.,  vol.  xlviii.,  pp.  82-88. 

1 1  use  this  expression,  not  with  a  view  to  assert 
that  the  Deav  of  ELTwas  the  first  to  notice  unreal 
quantities  with  a  view  to  their  application — such 
an  assertion  would  be  an  error— but  to  express  my 
opinion  that  Dr.  Pkacock's  Algebra  is  the  standard 
work  on  the  philosophy  of  that  science,  and  that 
his  views  form  a  near  approximation  to  those  which 
will  ultimately  be  received  as  forming  tho  truo 
basis  of  symbolical  algebra.  His  views  appear  to 
fbrm  a  basis  somewhat  analogous  to  the  geome- 
trical one  which  Momoe  has  taken  in  his  principle 
of  "contingent  relations." 
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sixth  note  of  his  Apergu  Hutorique,* 
For  the  explication  of  unreal  (imaginary) 
entities  in  geometry,  Chasles  has  re- 
course to  Monge's  method  or  principle 
of  "  contingent  relations."  Content  with 
having  cited  this  great  authority  in  favour 
of  attaching  a  geometrical  validity  to 
unreal  space-entities,  I  shall  carry  no 
further  my  observations  upon  this  point, 
but  merely  remark  that  the  distinction 
between  unreal  and  impossible  space  is 
now  easily  discernible,  inasmuch  as  the 
latter  has  no  geometrical  existence  or 
validity  whatever. 

An  illustration  of  some  of  the  preced- 
ing remarks  will  be  found  in  the  follow- 
ing two  equations : — 

*+V2*+l-0 (1.) 

and 

«-V2r+l«0.,...-.(2.) 
in  which  equations,  as,  indeed,  in  all 
other  cases,  the  sign  prefixed  to  the 
radical  is  to  be  ttrictly  adhered  to. 

[Whenever  the  sign  of  a  square  ropt  ia 
ambiguous,  we  may  represent  the  root 
by  attaching  an  index  to  the  square,  and 
thus,  in  fact,  we  shall  haye  the  foUowing 
relation : — 

the  quantity  of  Via~  being  supposed  to 
have  only  one  value.]  Now,  beiffing  in 
mind  that        

we  see  that  the  equation  (2.)  is  satisfied 
by  making  

and,  applying  a  nrocess  before  referred 
tot  we  shall  fina  that  (1.)  has  no  root. 
Hence  the  roots  of  (1.)  are  mponibU^ 
and  that  equation  eorresponds  to  an  im- 
possible space-entity.  The  roots  of  (2.) 
are  two  in  number  and  unreal^  and 
(2.)  consequently  represents  two  unreal 
points :  x  being,  for  purposes  of  geome- 
tricid  interpretation,  considered  as  an 
abscissa. 

Let  us  now  proceed  to  give  some  kind 
of  system  to  this  algebra  of  impossiblea. 

The  ordinary  alffebra  takes  eogninnee 
of  three  species  of  quantihr ;— positiTe, 
negative,  and  unreal.  Pernans  the  sim- 
plest fonns   under   which  these  three 

«  See  pp.  368—370  of  the  work  dtad.  8m  alio  i 
17  of  p.  207  of  the  sane  work. 

t  Asto  thiipioo«nMe|h0|daoM  aliwd/eltoA 
In  ft  prerionft  note  (t). 


kinds  of  quantity  can  be  exhibited  aie 
the  following : — 

+  1     I  -1     ;and(-l)*; 

which  we  may  call 

p    \    n    \  andtf  ; 
respectively.    Now  what  is  the  corre- 
sponding simple  representation  of  im- 
possible quantity  ? 

The  process  which  I  shall  employ  for 
the  purpose  <Mf  answering  this  question  is  . 
as  follows.  I  shall  exinress  p,  n,  andti 
by  equations,  and  then,  guided  by  the 
analogy  afforded  by  them,  I  shall  form  a 
corresponding  equation  for  an  impossible 
quantity  which  I  shall  denote  by  t,  and 
which  will  probably  be  the  simpktl 
equation  by  means  oi  whieh  impossible 
quantity  can  be  exhibited. 

Thus,  p  is  the  root  of  the  equation 
0-1-jr; 
so,  n  18  the  root  of 

also  tf  is  a  root  of 

and,  guided  by  analogy,  I  take  t  to  be 
the  root  of  

The  root  of  this  last  equation  may  be 
shown  to  be  impossible  as  follows  :— 

First,  let  «  be  positive,  then  we  have 
the  sum  of  two  jKMitive  quantities  equal 
to  zero,  which  is  absurd.  Secondly, 
let  X  be  negative,  then  we  shall  have  a 
negative  equal  to  an  unreal  quantity, 
which  is  absurd.  Lastly,  let  «  be  of 
the  form  

then  we  should  be  conducted*  to  a  reb- 

tion  <rf  the  form        

l  +  if'  +  iS'v'-l-O, 
whence  we  obtain  /^ — 0,  and  consequcntfy 
^->0,  and  «»a  real  quantity  which,  as 
we  have  just  seen,  it  cannot  be. 

Hence  x  is  impossible.  I  need  scarcely 
say  that  a,  /3,  a\  pf^  are  all  supposed  to 
be  real. 

I  shall  next  prove  the  same  thing  from 
principles  already  alluded  toin  thispqier.t 
Bioee  _^_^ 

(1+ V*)  (i-y«)-i-» 

*  A*  at  p.  331  of  YoL  xlTii.  of  the  Jfeel.  Jftf 
Qk  oonaolt  ProieMoi  J.  &.  Yowe'i  Algebra*  (4tb 
editton)p.  115,  note. 

t  In  eonneotioa  with  the  plaoea  nfentd  1»  is  tbe 
thtid  note  to  thit  paper,  the  leader  may  ton  **  P^ 
40S-410  of  VOL  JEtvU.  of  the  JMb.  mi§* 
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no  quantity  other  than  wiitj  can  sattsfy 
either  of  the  equations 

1+V^O (3.) 

1»  4/7-0 (4.) 

without  making  the  right  hand  aide  of 
the  other  equation  infbite,  for  otherwise 
the  equation 

would  have  a  root  other  than  unitj. 
Now  unity  does  not  satisfy  (3.),  hence  if 
we  suppose  some  other  quantity  t  to  do 
sOy  we  shaU  hare 

whence,  adding  these  equations,  we  haTe 

9.0D, 
which  is  absurd.    Hence  •  has  not  any 
existence  except  the  symbolical  one  im- 
plied in  (3.),  and  is  not  capable  of  being 
e^ireased  by  any  siieh  formula  as 

wluch  (a',  y,  and  e'  being  numbers)  is 
the  most  general  expression  of  ordinary 

S^bra.  The  Nbw  Aiobbba  will  treat 
the  relations  which  lymMicol  onpsis- 
mkUiii$§  bear  to  one  another  and  to  the 
ofdinary  relations  of  atsebra,  and  iti  most 
genenl  expression  will  be 

where  a^b^e,  d  are  numbers. 

If  we  were  to  attempt  to  express  t  by 
some  numerical  symbol  witib  certain  ope- 
rations performed  upon  it,  in  the  same 
manner  as  the  unreal  quantities  of  ordi- 
nary algebra  are  expressed,  the  expres- 


(-1)» 
would,  I  think,  form  an  essential  part  of 


soeJi  expression.  To  make  such  attempt 
sueoessnil,  we  should,  howeyer,  be  com- 
pelled, if  I  am  not  mistaken,  to  limit  our 
operations  by  some  new  eonyention  re- 
specting them. 

Perhaps  I  shall  be  permitted  to  eon- 
dnde  with  a  digression  respecting  a 
portioB  of  the  Algebra  of  IVofessor 
Young,  of  Belfast  I  aUude  to  the  Ex. 
8  «f  p.  130  of  the  fourth  edition  of  that 
work,  and  the  earlier  portion  of  the 
NoTS  which  follows  it  nith  that  re- 
spect which  the  Professor  so  well  desenres, 
I  would  remark,  diat  I  cannot  help  con- 
slderfaig  the  yalue  sr»5  as  a  sohifloD  of 
the  example,  not  only  when  the  radical 
k  taken  positiyely,  but  also  when  it  is 
taken  iM^a/tiM%r.  It  is  tme  that  our 
vpsalt  baMmes  in  snoh  1 


-0-+0, 
to  which  sn  objection  might  be  taken ; 
but  an  eoually  strong  one  might  be  taken 
to  the  solution  in  the  esse  when  the  radi- 
cal is  teken  positiyely,  for  then  we  haye, 
from  the  conditions  of  the  question 

V'SLO(-3.0)-2.0. 
I  think  that  both  solutions  are  yalid. 
May  we  then  substitute  for  the  first  and 
second  periods  of  the  Nora  in  question,  a 
statement  that  the  yalue  «— 5  is  a  solu- 
tion of  hoik  the  congeneric  surd  equations 
inyolyed  in  the  example,  and  that  it  is  so, 
only  in  consequence  of  the  equations 
S«-10-0 

(4  +  «)(6-*)-0 
hayiiig  a  oommfam  roUf 

2,  Ghnxolk-yard^iait,  I^unpk, 
Stptember  14, 1848. 

MATHSICATIOAL  PSaiODIOAXS. 

(Oontimed  ftom  piMI*  80S.) 

X.  Th€  Seitntifie  JBUcepUusle. 

Origin, — ^This  periodical  was  com- 
menced at  Holbeacn,  in  Lincolnshire,  on 
January  1st,  1825,  and  was  intended  "to 
elicit  the  latent  spark  of  genius,  to  create 
agenerous  and  laudable  emulation  among 
the  youthful  yotaries  of  science,  to  dis- 
semmate  useful  and  entertafaidng  know- 
ledge, and  to  open  a  field  for  the  recreation 
and  exertion  of  the  adept  in  mathe- 
matics." It  was  discontinued,  so  far  as  I 
am  aware,  with  the  fourth  number,  in 
October,  1825,  and  forms  a  small  yolume 
of  yi+366psfles. 

EdUar.^Mr.  Henry  Clay,  teacher  of 
the  mathematics,  &c.,  Moulton,  lincoln- 
shire. 

CMl^n/is.— -Agreeably  to  the  plan  of 
seyeral  similar  publications,  this  woric 
was  diyided  into  Junior  end  itnior  de- 
partments. In  the  **  Juyenile  Depart- 
ment" are  firand  ''Prise  Subjects  in 
Lathi  and  French;"  ''Transktionsfrom 
the  Latin  and  French,"  for  which  prises 
were  awarded;  ''English  Themes;^'  and 
a  series  of  mathematical  questions  for 
youth.  The  $enior  department  contains 
"Origfaial  Essays;"  "  MisceUsneoos 
Correspondence  I "  "Queries  sod  An- 
swers;" "Origmal  Poetry;"  "Bnig- 
mti,  CSiarades,  Bebusses,  Anagrams,'' 
and  answers;  and  a  selection  of j mathe- 
matical questions  for  the  exercise  of  "  the 
litde  band  of  mathematicians''  who  had 
enlisted  in  the  editor's  serrice.    Among 
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the  essays  maybe  noticed  those  *^ On  the 
Utility  of  Mathematijcal  LearniDg;** 
**  Observations  on  the  EflTects  Produced 
on  the  Mind  by  the  Study  of  the  Mathe- 
matics," by  Mr.  Wm.  Stringer;  and 
another  on  **  Youth,'*  by  "  Zeno."  The 
Micellaneous  Correspondence  contains  a 
paper  **  On  the  Longitude  of  the  Obser- 
vatory of  Paramatta/*  by  James  Jerwood; 
Esq.-;  and  some  eood  remarks  on  the 
utility  of  such  woxts  as  the  lUceptacU 
in  "Schools,"  by  "Clericus."  The 
Queries  contain  much  that  is  curious 
and  useful  Messrs.  Baines,  Gillott* 
Jerwood,  &c.,  appear  to  have  taken 
much  interest  in  this  portion  of  the  work. 
The  20th  qnerv,  by  Mr.  Jervrood,  asks 
if  "the  radical  properties  of  triangles 
can  be  deduced,  h  priori^  from  the  theory 
of  functions?*'  and  an  answer  in  the 
negative  is  given  by  "  N'Importe.'* 
(query  the  editor  ?)  which  adduces  the 
principal  arguments  on  the  subject  from 
Legendre  and  Leslie.  In  the  poetical 
department,  "  The  Medley,*'  several  of 
the  pieces  by  Mr.  Clare ;  two  composi- 
tions by  Mr.  John  Baines,  on  the  deaths 
of  Samuel  Johnson  and  John  Ryley,  ^e 
well-known  mathematicians;  and  some 
others,  may  be  read  with  interest. 

Queslione, — The  total  number  of  ma- 
thematical questions  proposed  and  an- 
swered in  this  periodical  is  76,  of  which 
the  first  21  were  chiefly  selected  from 
those  left  unanswered  in  the  Leeds  Cor- 
retpondent. 

Of  the  whole,  2  belong  to  pure  Alge- 
bra;  5  to  the  application  of  Algebra  to 
Geometry,  &c. ;  1  to  Series :  3  to  Trigo- 
nometrv ;  3  to  Mechanics ;  6  to  Fluxions ; 
14  to  the  Diophantine  Analysis ;  22  to 
questions  on  Loci,  Quadrature,  and  Recti- 
fication of  Curves ;  and  20  to  Geometry, 
geometrical  analysis,  and  construction. 
Many  of  these  form  important  and  valu- 
able exercises  for  the  student ;  Uie  inves- 
tigations of  Messrs.  Baines,  Beverley, 
Godw&rd,  Rutherford,  and  Gill,  are  both 
numerous  and  elegant:  the  differential 
no  Cation  U  princlpuly  employed ;  and  in 
many  of  the  quadratures,  &c.,  the  results 
are  obtained  by  means  of  the  polar  equa- 
tions of  the  curves.  The  20th  question 
U  an  elegant  property  of  the  quadrilateral, 
proposed  by  Mr.  T.  S.  Davies,  then  of 
Leed^,  and  answered  by  Mr.  Rutherford. 
The  7<ith  is  compounded  of  twoporisms ; 
it  vtiu  proposed  by  Professor  Gill,  and 


was  answered  by  himself  and  Mr.  Tho- 
mas Thompson,  of  Newcastle. 

Confrt^utors.— -Messrs.  Baines,  Be- 
verley, Brierley,  Davies,  Ellis,  Fielding, 
Gill,  Gillott,  Godward,  Hattersley,  Holt, 
Hudspeth,  Huntington,  Jerwood,  La- 
putiensis,  Lightboum,  Macann,  Mi- 
cauley,  Newton,  Rutherford,  Ryley 
(Rylands,)  Settle,  Shepherd,  Sim, 
Stringer,  Thompson,  Todd,  Whitley 
(Geometricus),  Winward,  &c. 

Publication, — It  was  published  in 
quarterly  numbers,  printed  by  and  for 
the  proprietor,  C.  F.  Pitman,  Holbeaeh, 
and  was  sold  in  London  by  G.  B.  Whit- 
taker,  Ave  Maria-lane. 

Thokas  Wilkinsow. 

Burnley,  Lanoashire, 
October  3, 1848. 

THB  SDDTSTONB    LIGHT-HOUSB  AMD  THS 
yBBTICAL-WAI.L  anssTioK. 

Sir,— The  writer  of  the  article  in  your 
bst  Number,  p.  342,  is  very  much  mis- 
taken in  citing  the  Eddystone  Light- 
house as  an  instance  of  the  superiority 
of  the  vertical  wall.  Sir  Howard  Doa^ 
in  his  Protest  refers  to  it  as  fiimishuig 
on  the  contrary  conclusive  evidence  of 
the  stability  of  a  long  curved  slope  for  the 
basis  of  a  superstructure  exposed  to  the 
action  of  the  waves ;  and  Smeaton,  who 
built  it,  professed,  as  is  well  known,  to  have 
taken  the  oak  for  his  model,  which  rising 
with  a  gentle  curve  from  a  broad  base, 
withstands  the  storms  and  tempests  of  s 
thousand  years.  If  the  Eddystone  had 
been  a  square  tower  with  upright  plane 
faces,  it  would  not  have  survived  the 
first  severe  gale.  By  being  round  in  the 
body  and  concave  at  the  base  it  presents 
no  plane  surface  to  the  action  of  the  sea; 
and  hence  its  well-proved  stability.  Even 
Professor  Airy  admits  in  his  evidence 
that  the  Eddystone  is  a  good  construc- 
tion of  the  slope  face  base  with  a  nearly 
upright  face  for  the  superstructure. 

I  am.  Sir,  &c.. 

H. 

GBNXaAL  SIR  HOWARD   OOUOLAS'S 
"  PROTBST." 

Sir, — I  am  one  of  those  readers  of 
your  excellent  miscellany  who  desire  in- 
struction, information,  and  amusement, 
in  perusing  and  studying  its  contents, 
and  who  must  have  felt  some  surprise  at 
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Mr.  Smith's  want  of  accuraej  and  of 
courtesy. 

The  author  of  the  very  able  article 
which  appeared  in  vour  ]ast  Number, 
shows  clearly  the  fallacy  of  Mr.  Smith's 
criticism — that  in  the  case  stated  in  the 
note  to  the  Protest  and  the  diagram,  it  is 
not  the  length  of  the  inclined  plane  or 
slope,  but  the  height  that  is  given,  in 
which  case  the  quantity  of  fluid  which 
strikes  the  plane  is  constant,  and  not  as 
the  sin  ^j,  and  that  therefore  the  whole 
effect  is  as  the  square  of  sin  0. 


With  respect  to  the  alleged  error  in 
noUtion,  I  perceive  that  the  "P.  D." 
aclcnowledges  it  to  have  been  one  of  the 
press;  but  it  may  be  remarked,  after 
all,  that  the.  notation  sin  6*  is  not  really 
erroneous;  it  has  been'  used  by  some 
eminent  mathematicians,  but  it  is  not  so 
free  from  ambiguity  as  (sin  0)*  or  sin'  9, 
See  ''  Cape's  Mathematics,"  p.  456, 
Note  3d,  £d. 

I  am.  Sir,  yours,  &c., 

A  COHSTAHT  RbADBB. 
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September  11, 1848.] 


The  improved  system  of  distribution 
which  forms  the  subject  of  this  patent 
is  the  final  result,  we  understand,  of  a 
long  series  of  experiments  instituted  by 
Mr.  Coode  for  the  purpose  of  facilitat- 
ing the  solution  quoad  hoc  of  that  great 
compound  problem  of  the  day,  namely— 
How  to  help  the  people  to  more  food  and 
more  health  to  enjoy  it;  or,  in  other 
words,  how  to  t^fike  the  sanitary  tm- 
provement  of  our  toums  contributory  to 
the  fertilization  of  the  country ;  and  it 
is  a  svstem  which  possesses  the  recom- 
mendation of  l>eing  alresdv  in  full  and 
successful  operation,  on  a  large  farm  in 
Lancashire,  in  the  patentee's  own  occu* 
pation. 

Mr.  Coode  uses  a  distributor  of  three 
several  varieties,  which  are  called  the 
parallel,  the  radial^  and  the  diametral, 


but  are  all  constructed  to  a  certain  ex- 
tent in  the  same  way  and  on  the  same 
general  principles.  The  apparatus  con- 
sists in  every  case  of  two  main  parts ; 
first,  a  delivery-pipe,  which  is  a  long 
tube  perforated  all  over,  or  in  certain 
parts  onlvy  with  holes  for  the  delivery  of 
the  liquia  or  liouid  matter,  and  which  is 
made  either  of  some  rigid  material,  as 
metal  or  wood,  or  of  some  flexible  fab- 
ric, as  canvass  inclosed  in  a  rigid  frame- 
work or  cradle ;  and,  second^  of  a  flexi- 
ble hose  for  feeding  the  delivery-pipe. 

Mr.  Coode  describes  each  of  the  varie- 
ties of  the  apparatus  separately;  but 
gives  previously  the  following  general 
instructions : 

When  the  pipe  is  of  metal,  or  of  other 
substance,  even  apd  smooth  on  the  inside,  it 
shoul4  be  made  of  a  strictly  conical  shape 
R  3 
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from  the  feeding  place  to  itg  end.  But  when 
the  delivery-pipe  is  of  wood,  or  of  any  ab- 
sorbent substance,  rough,  or  unequal  on  the 
interior  surface,  the  friction  of  the  liquid  or 
liquid  substance  on  the  inside  of  the  tube 
must  be  compensated  by  a  proportionate 
enlargement  of  the  tube  towards  the  feeding 
end.  Thus,  in  a  tube  of  pine  wood  24  feet 
in  length,  intsnded  to  deliTcr  a  stream  of  two 
inches  in  diameter,  it  is  necessary  that  the 
cone  should  be  of  about  three  inches  in 
diasseter,  between  the  feeding  point  and  the 
first  perforation  for  deliyery. 

The  sum  of  the  sectional  areas  of  the 
perforations  for  delivery  must  always  be 
equal  to,  or  at  least  never  exceed,  the  sec- 
tional area  of  the  volume  of  liquid  or  liquid 
substance  to  be  supplied  to  the  tube. 

Mr.  Coode  then  describes  the  three 
forms  of  his  apparatus  as  follows : 

The  Parana  DUtributor, 
In  this  case  the  delivery-pipe  is  moved  in 
a  direction  at  right  angles  to  its  axis,  and  is 
pierced  with  perforations  of  equal  dimen« 
sions  placed  at  equal  distancss.  For  more 
convenient  motion,  the  tube  may  be  placed 
on  two  wheels,  of  which  the  tube  itself, 
when  rigid,  and  its  framework,  when  flexi- 
ble, may  serve  as  the  axle.  One  wheel 
should  be  placed  near  the  feeding  end  of  the 
tube  and  should  be  a  little  stronger  than  the 
other  on  account  of  the  extra  weight  which 
it  has  to  bear ;  and  the  other  wheel  may  be 
most  conveniently  placed  at  about  one-tiiird 
of  the  length  of  the  tube  from  the  other  ex- 
tremity. The  latter  wheel  should  be  moTe- 
able,  so  as  to  be  placed  at  various  distances 
from  the  first,  to  accommodate  the  ridges 
or  other  divisions  of  the  land,  orer  which 
the  liquid  or  liquid  subitaiice  is  lo  be 
diflused. 

There  are  two  modes  in  which  this  paral- 
lel distributor  may  be  supplied  from  the 
hose. 

In  the  first  mode  the  hose  is  made  in  con- 
yenient  lengths,  say  40  yards,  each  having  at 
the  several  ends  respectively,  male  and  female 
onion  screw  joints ;  and  the  pieces  are  laid 
in  succession  on  ihe  surfece  to  be  watered, 
and  in  the  direotion  in  whieh  Uie  apparatus 
is  to  be  moved.  In  a  double  bent  form  like 
the  letter  U.  One  end  of  the  hose  being 
connected  with  the  tank,  rsservoir,  pump, 
or  other  sonroe  of  supply,  by  one  of  the 
joints,  say  the  female  screw,  the  other  end 
is  attached  by  its  male  joint  to  the  fiseiUag 
end  of  the  distributor,  which  carries  a  feaoale 
joint.  The  distributor  being  moved  for- 
ward, drags  with  it  the  end  of  die  hose, 
nntii  tlie  vriiole  is  pulled  out  straight,  when 
m  compressor  Is  put  on  it  to  pntent  the 


further  outflow  of  the  liquid  and  to  enable 
the  hose  to  be  detached  from  the  distributor 
and  connected  with  another  joint  of  hose, 
laid  as  before,  and  which  in  its  turn  is  con- 
nected with  the  distributor.  The  com- 
pressor being  taken  off  the  first  hose,  the 
liquid  flows  through  the  second  to  the  dis- 
tributor, which  proceeds  as  before,  and  so 
on,  iotiet  quoHm.  When  the  distributor 
has  traversed  the  whole  lengA  of  the  field  or 
suifaoe  to  be  watered,  it  is  brought  back 
along  the  other  side  of  the  length  of  hose, 
dragging  them  suooessivelj  into  the  origlnil 
position  in  which  they  were  laid  and  being 
eucoessiTely  detached  from  them. 

The  compressor  which  has  been  spoken 
of,  may  be  made  of  strong  wire  twisted  into 
a  rectuigular  form,  with  one  end  returned, 
or  nearly  so,  to  one  of  the  shorter  sides  of 
the  rectangle,  so  as  to  hold  fast  a  tongue  of 
similar  wire,  but  of  twice  the  strength, 
which  turns  in  the  opposite  short  side  of  the 
rectangle ;  or  It  may  consist  of  two  metal 
jaws  hinged  together  and  capable  of  behig 
brou^t  tightly  together  by  means  of  a 
screw — a  form  of  construction  to  be  pre- 
ferred where  the  liquid  or  liquid  substaics 
in  the  hose  is  under  great  pressure. 

The  second  mode  in  which  the  psrslM 
distributor  may  be  supplied  from  the  hose  is 
as  follows.  Xiie  delivery  pipe  carries  either 
on  itself,  as  an  axis,  or  by  arms  fastened  to 
it,  a  reeL  Round  this  reel  a  coil  of  hose 
(say  36  yards  in  length)  is  wound,  one  end 
of  this  coiled  hose  being  permanently  con- 
nected with  the  delivery  pipe,  and  the  other 
carrying  (say)  the  fem^e  screw  of  the  union 
joint.  With  this  parallel  distributor  I  use 
a  hose  to  supply  it  made  in  pieces  of  sny 
convenient  length  (say  200  yards),  furnished 
at  their  ends  with  union  joints.  At  intervals 
equal  to  the  longth  of  the  booe  coiled  on  the 
leel,  there  are  T  pieces  frumished  with  bmIs 
or  female  screws  aa  the  ease  may  be,  and  si 
each  T  joint  there  is  placed  a  compressor. 
The  distributor  being  brought  in  suooesiion 
to  each  T  joint,  and  the  coiled  hose  sttsched 
to  it,  the  liquid  or  liquid  substance  flews 
through  the  coil  into  the  implement,  wluch 
is  then  moved  on  towards  the  next  T  joint, 
the  coil  unreeling  aa  it  advances.  When 
1^  coil  is  unreeled,  end  the  impleaMnt 
mrrites  at  saotherT  joint,  the  eomprasor 
U  pieoed  over  the  Inst  T  joint,  tiie  coil  de- 
tached from  It  and  gathered  up,  and  agsia 
wound  round  the  wA  which  is  now  <»«' 
neetedwith  the  seeond  T  joint,  near  whkh 
the  unplement  stands,  and  the  oomprsMor 
bdng  taken  off  the  first  T  joint,  the  imple- 
ment is  moved  on  as  before,  and  so  ^ 
<o<Mff  fiioMet.  Dieooaismadeofssildofli 
or  other  strong  febric  aewed  Into  a  tube. 
A  line  Is  Inserted  in  the  setm  of  Isss  length 
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than  the  fabric,  bo  that  the  tubtf  is  short- 
ened on  the  side  of  the  seam,  which  gives  a 
circniar  fonn  to  the  coil  when  distended 
with  liqnid  and  caoses  it  to  cling  to  the 
reel. 

The  gathering  np  of  the  coil  is  effected  by 
taking  np  its  detached  end  and  fastening  it 
to  a  separate  reel,  the  axis  of  which  is  placed 
on  friieels.  This  reel  being  rolled  towards 
the  implement  gathers  tip  the  coil.  When 
U  has  arrived  at  the  place  of  the  implement, 
the  coil  may  be  wonnd  off  upon  the  reel  of 
the  Implement ;  or  the  reels  may  be  so  made 
as  to  replace  eaoh  other  with  the  coil  carried 
vpon  them. 

The  Radial  Dutributor. 
In  this  case  the  delivery  pipe  is  moved 
vadially  from  a  central  point,  its  point  of 
oonneetioii  with  the  feeding  hoae  being  the 
e&atn  of  the  circle.  It  is  pierced  with  per- 
forations increasing  in  number  or  sectional 
area  as  the  square  of  the  distance  from  the 
oentre.  For  convenience  in  nae,  this  form 
of  distribotor  is  supported  at  its  Iseding  end 
by  a  pivot  moving  in  a  tripod.  At  a  con- 
venient distance  towards  the  other  end,  it  is 
inppcNrted  by  a  pivot  moving  in  a  carriage 
with  two  wheels,  which  turn  like  the  four 
wheels  of  a  carriage,  and  may  be  moved  by 
«  rod  in  tSie  hand  of  the  workman  into  a 
position  either  parallel  to  the  tube  or  at 
tight  angles  to  it,  as  may  be  required  in 
iBOviag  it  tangenticaHy  or  parallel  to  iis  axis. 

The  hose  to  supply  this  radial  distributor 
Is  provided  with  T  joints,  as  before  describ- 
ed, but  the  T  joints  are  placed  in  this  case 
at  the  distance  of  twice  the  length  of  the 
tube,  less  the  versed  sine  of  60*^,  the  tube 
being  the  radius.  The  tube  bdng  turned 
rounds  the  T  joint  will  describe  a  eifcle,  but 
each  circle  will  overlay  a  portion  of  each  ad- 
joining circle. 

To  prevent  a  double  distribution  at  the 

Soints  of  intersection,  the  passage  of  the 
quid  is  Btopped  by  either  of  the  following 
means ; — ^when  the  tube  consists  of  a  ilexi- 
Me  substance,  such  as  canvass,  the  tube  itself 
Is  compressed  on  the  outside  by  means  of  a 
wheel  moving  in  a  block  fastened  to  an  arm 
^^aoed  parallel  to  the  bottom  of  the  tube, 
whrnh  block  alkdwhOBl  maybe  pulled  to,  or 
pushed  from  the  feedikig  end  by  means  of  a 
line  and  l^idlsy.  When  the  tube  is  of  rigid 
nsaterialy  a  ball  valve  is  placed  inside  the 
tube,  playing  within  the  ^<^  distance  from 
the  extremity  of  the  f>er$ed  woe  of  60"",  the 
tube  being  the  radius ;  and  through  the  ball 
a  pulley  line  is  passed,  by  which  it  suiy  be 
moved  to  and  fro  In  that  space. 

The  Diameirai  J)UiriM9r* 
The  detivory  pipe  in  tUa  oaM  is  placed  at 
tho  middle,  on  a  standard,  and  moves  on  it 


as  the  double  radius  or  diameter  of  a  circle. 
It  covers  a  circle  in  one  half  revolution.  It 
is  pierced  with  perforations,  increasing  from 
the  middle  to  both  extremities  in  number  or 
sectional  area  as  the  square  of  the  distance. 
The  standard  consists  of  a  hollow  tube, 
moving  by  a  telescope  joint  in  another, 
which  carries  the  screw  (say  the  female 
screw)  of  the  union  joint  The  standard  is 
fixed  in  a  carriage  similar  to  a  wheelbarrow. 

The  hose  is  similar  to  that  used  with  the 
radial  distributor ;  but  the  T  joints  are  at 
the  distance  of  one  diameter  less  the 
versed  sine  of  60"^,  the  tube  being  the  dia- 
meter. To  prevent  double  distribution  at 
the  intersection  of  tiie  circles,  the  passage 
of  Hie  stream  of  liquid  is  controlled  in  the 
«ame  way  as  is  described  in  the  case  of  the 
radial  distributor. 

The  prefixed  engraving  exhibits  a  view 
of  tiie  system  as  seen  in  actual  opera- 


A^PLXOATION  OF  XUOTRO-ftAOinrnSlil  AS 

A  poirsB  nr  Km.  nLASKm'a  nroim. 
Sir, — ^In  your  last  monthly  part,  I 
observe  a  letter  from  Mr.  W.  Fraser,  on 
an  electro-motive  engine  of  his  con- 
etnietion.  Having,  for  several  years 
past,  {mid  considerable  attention  to  the 
aubject,  I  regret  that  instead  of  hailing 
the  proposed  method  as  a  valuable  one, 
I  am  compelled  to  dissent  from  the  con- 
elusions  of  the  ingenious  writer ;  and  I 
shdl  accordingly  endeavoitir  to  show, 
that,  in  this  instance  at  least,  an  imitation 
of  the  supposed  modus  operandi  of 
Nature  is  not  Mkely  to  be  productive  of 
a  practically  valuable  motire  power, 
callable  of  compedng  with  the  steam- 
engine.  I  shall  be  brief  in  my  remarks, 
and  confine  them  to  the  mechanical  and 
electro-magnetic  parts  of  the  subject. 

The  chief  difficulty  in  the  application 
of  electro-magnetism  to  the  propulsion 
of  machinery,  arises  fh>m  the  necessity 
of  an  almost  infinitely  rapid  motion  of 
the  magnets,  to  produce  a  result  of  any 
practical  vakie.  In  the  ordinary  rotary 
magnetic  machine,  each  impulse  is  re- 
peated ia  very  great  number  of  times  in 
a  second;  and  in  this  way,  with  a  small 
battery,  some  amount  of  mechanical  force 
is  obtained,  but  it  is  still  insufficient  for 
any  but  trifling  work.  Thus — suppose  a 
eet  of  six  elecjtro-mi^ets  of  the  size 
named  by  Mr.  Fraser,  tb  revolve  in  a 
drele,  and  at  e^oal  distances^  at  the 
periphery  of  this  circle,  let  six  other 
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similar  magnets  be  firmly  fixed,  and 
nearly  touched  by  the  other  magnets,  in 
their  revolution.  Say  that  a  speed  is 
attained  of  300  revolutions  per  minute. 
The  mechanical  result  of  this  arrange- 
ment vrould  then  be  as  follows.  Each 
electro-magnet,  in  approaching  that  fixed 
magnet  nearest  to  it,  exerts  an  assumed 
force  of  3lb8.  through  one-twelfth  of  an 
inch.  In  an  entire  revolution,  each 
magnet  would  repeat  this  operation  6 
times,  and  the  whole  6  magnets  of  course 
36  times.  In  the  course  of  one  minute, 
(and  time  is  everything  in  calculations  of 
mechanical  effect,)  the  following  will 
have  been  the  result:  300  revolutions, 
each  having  36  operations  of  the  force  of 
one  magnet,  will  give  10,800  impulses; 
and  each  impulse  being  equal  to  3lbs. 
raised  through  -j^th  of  an  inch,  the  total 
effect  will  be  10,800  x  Slbs.  x  ^  inch,  or 
225lbs«  through  1  foot  per  minute — ^the 
machine  having  the  great  advantage  of  a 
rotary,  instead  of  a  reciprocating  motion. 
Let  us  now  compare  this  result  with  that 
to  be  looked  for  from  Mr.  Eraser's  en- 
gine. On  his  method,  Slbs.  are  raised 
through  8  inches,  by  the  vibration  (so 
to  speak)  of  96  magnets.  This  alter- 
nating motion  could  not,  probably,  be 
made  to  take  place  more  rapidly  than  150 
times  per  minute ;  the  following  there- 
fore would  be  the  effect :  150  x  2lb8.  x  8 
in.a200lbs.  raised  1  foot  per  minute,  or 
less  than  the  power  derived  from  12  mag- 
nets only,  on  the  ordinary  rotary  plan.  I 
need  scarcely  remind  the  practical  man, 
that  its  applicability  to  machinery  is  in- 
comparably more  difficult  than  that  of 
the  continuous  rotary  arrangement. 

But  it  will  readily  be  seen,  on  a  little 
consideration,  assisted  by  a  sketch,  that 
if  the  96  magnets  (in  place  of  12)  were 
arranged  on  the  common  rotary  plan, 
(viz.,  48  fixed,  and  48  revolving,)  the 
number  of  changes  of  the  galvanic  cur- 
rent by  the  commutator,  that  is,  the 
number  of  reiterated  mechanical  efi^ects 
of  one  magnet,  would  be  as  follows :  at 
300  revolutions  per  miiyite,  each  re- 
yolving  magnet  would  act  upon  48  fixed 
magnets,  300  times  in  the  minute,  or 
14,400  times  per  minute ;  and  as  each 
of  the  revolving  magnets  acts  similarly, 
the  whole  48  would  give  48  times  this 
number  of  impulses,  or  691,200  in  the 
minute.  This  would  be  equal,  on  the 
foregoing  estimate  of  the  value  of  each 
impulse,  to  14|400lbB.  raised  1  foot  per 


minute— or  less  than  half  a  horse-power. 
With  double  the  number  of  magnets, 
the  effect  would  be  4  times  this,  without 
requiring  more  than  (if  as  much  as) 
double  the  battery  power.  This  follows 
simply  from  96  x  96  being  4  times  48  x  48; 
and  it  will  be  found  on  calculation,  that 
the  effect  of  the  96  magneto,  as  given 
above,  is  64  (or  the  square  of  8)  times 
that  of  the  12  magnets  before  computed. 
I  have  thus,  I  hope,  shown  that  the 
common  arrangement  of  96  magnets 
would  give  more  than  60  times  the  use- 
ful effect  of  the  same  number  of  magnets, 
arranged  on  the  plan  suggested  by  Mr. 
'  Fraser. 

The  enormous  cost  and  complication 
of  the  apparatus  proposed  by  that  gen- 
tleman may  be  conceived,  when  it  is 
recollected  that  nearly  ten  thousand 
magneto  would  afford  little  more  than 
half  a  horse-power.  The  battery  power 
required  would  also  be  very  great  indeed. 
And  here  I  would  beg  to  remark  that  he 
is  quite  inaccurate  in  supposing  that  a 
battery  of  a  given  size  will  cause  the  cir- 
culation of  a  galvanic  current  through 
any  length  o£  wire.  In  order  to  effect 
this,  the  wire  must  be  so  greatly  enlarged, 
as  to  make  it  inapplicable  to  the  coils 
of  the  electro-magnets ;  and  since  the 
electro-magnetic  attraction  is  propor- 
tional to  the  number  of  the  coils,  this 
objection  in  itself  would  be  of  the  most 
serious  kind. 

I  need  scarcely  observe,  also,  that  no 
mechanical  advantage  would  be  derived 
from  the  connection  of  the  magneto  by 
an  elastic  medium. 

I  beg  to  submit  the  following  as  the 
conclusions  to  which  I  have  come  on  this 
interesting  subject : — 

The  electro-magnetic  current  flows 
with  an  almost  infinite  yelocity,  and, 
therefore,  the  object  of  the  practical  man 
is  to  form  such  an  arrangement,  that  the 
direction  of  a  given  current  may  be  sus- 
pended, or  changed,  an  almost  infinite 
number  of  times  in  a  minute.  This  is 
not  to  be  sought  for  by  increasing  the 
number  of  the  magneto ;  for  this  would 
involve  not  only  a  greatly  increased  ex- 
pense, but  also  a  proportionably  great 
battery  power,  to  force  the  current  through 
a  longer  length  of  copper  wire  of  the 
ordinary  size.  The  desideratum  is,  to 
arrange  a  comparatively  small  number  of 
magneto  in  such  a  manner,  that  their 
mutual  impulses  may  be  repeated  an  in- 
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coneeivably  great  number  of  times  in  a 
minute.  I  nave  before  shown  that  by 
employing  96  magnets  on  the  usual 
plan,  .more  than  half  a  million  repeti- 
tions of  the  attractive  force  of  one  mag- 
net towards  another  would  be  obtained 
in  a  single  minute.  But  this  is  quite  in- 
soffieient  I  have  for  a  long  time  matured 
a  plan  by  which,  with  the  same  number 
of  magnets,  quantity  of  copper  wire,  and 
consequently  surface  of  battery,  this 
number  may  be  multiplied  4  times ;  but 
even  this  does  not  make  it  worth  while  to 
construct  an  engine. 

In  order,   if  possible,   to  make  my 
meaning  more  clear,  and  by  so  doing, 
perhaps  to  induce  some  who  have  not 
nitherto  thought  on  the  subject,  to  turn 
their  attention  towards  forming  an  effi- 
cient arrangement,  I  will  conclude  this 
letter  with  a  few  remarks.    It  is  gene- 
rally supposed  that  the  electro-magnetic 
current  travels  with  a  velocity  equal  to 
that  of  light,  or  about  200,000  miles  in 
a  second.    Now  suppose  a  coil  of  200 
feet  of  copper  wire  wound  around  a  bar 
of  soft  iron,  one  inch  in  diameter,  and  a 
piece  of  iron  (or,  better,  a  similar  mag- 
net) placed  within,  say  an  inch,  of  this  bar, 
the  average  attractive  force,  (as  I  have 
ascertained  from  very  carefully  experi- 
menting on  such  a  bar,)  would  be  41bs. 
7  ox.  through  the  inch.    Were  it  pos- 
sible, therefore,  for  the  iron  keeper,  or 
the  other  magnet,  to  be  attracted  and  re- 
pelled a  million  times  in  a  second,  by 
any  mechanical  arrangement,  the  speed 
of  the  eleetro-magnetic  current  along  the 
coil  of  200  feet  would  be  less  than  half 
that  at  which  it  is  computed  to  travel ; 
whilst  the  mechanical  effect,   with  one 
magnet,  and  a  small  battery  would  be 
enormously  great.    Of  course  this  ra- 
pidity of  motion  of  one  magnet  being 
utterly  out  of  the  auestion,  the  object  is 
to  arrange  the  smallest  possible  number 
of  magnets,  in  such  a  way  as  to  give  the 
greatest  possible  number  of  changes  of 
direction  of  the  current ;  foiF,  be  it  remem- 
^red,  that  every  change  of  its  direc- 
tion, if  properly  applied,  is  equivalent 
to  an  effective  force  of  nearly  4ilbs. 
through  an  inch.    I  hope  I  have  already 
shown  that  whilst  96  separate  sets  of  2 
magnets,  reciprocating  at  their  utmost 
attainable  speed,  would  only  multiply 
the  effect  of  2  such  magnets  by  96 ;  yet, 
by  a  better  arrangement  of  the  192  mag- 
nets, without  any  increase  of  battery 


power,  the  effect  will  be  9216  times  that 
of  the  former.  I  am  aware  that  it  is 
said,  th^e  is  a  limit  to  the  number  of 
changes  of  direction  of  the  current, 
owing  to  the  impossibility  of  getting 
iron  and  copper  wire  so  soft  as  to  be 
entirely  devoid  of  all  retention  of  the 
original  direction  of  the  current ;  but  I 
am  not  aware  to  what  extent  this  import- 
ant objection  exists. 

Earnestly  wishing,  and  yet  almost 
despairing  to  see  any  effective  and  econo- 
mical application  of  electro-magnetism 
to  the  propulsion  of  machinery, 

I  am,  Sir,  yours,  &c., 
F.  F. 

Neirport,  Mon.,  October  3, 1848. 
rowan's   FLX7CTT7ATINO  STEAM-BNGINB 


tRegistercd  under  the  Act  for  the  Protection  of 
Artlclea  of  UtiUty.  WillUun  Rowan,  of  the  New 
York-street  Foundry,  Belfast,  Engineer,  Inventor 
and  Proprietor.] 
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The  slider  vhich  forms  the  snigeet  of 
this  registration  is  intended  to  be  used  as 
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ma  appendage  to  steam  engines,  and  to 
serve  the  purpose  of  regulating  the  ad- 
mission of  steam  to  the  cylind^s,  accord- 
ing to  the  varying  duty  to  be  performed 
by  the  engine.  Fig.  1  is  a  sectional 
elevation  of  a  condensing  engine  with 
this  slide  applied  thereto.  A  is  the  slide ; 
C,  the  frame  for  slide;  B,  expansion 
valve;  R,  a  rod  which  connects  the 
frame  of  the  slide  with  the  valve ;  D,  a 
rod  leading  from  the  slider  to  the  gover- 
nor ;  G,  cylinder  of  the  engine ;  F, 
valve- box. 
The  operation  of  the  slider  will  be  at 


once  obvious  upon  an  inspection  of  the 
figure.  When  the  engine  is  brought  up 
to  the  required  speed,  the  governor  balls 
are  half  extended ;  and  when  any  extra 
load  is  put  on  the  engine,  the  balls,  of 
course,  converge  towards  each  other,  and 
shift  the  ^*  slider"  in  the  frame  so  as  to 
hold  the  valve  longer  up.  When  any  of 
the  machinery  is  thrown  off,  the  balls 
extend;  consequently,  the  "slider"  is 
shifted  as  before  stated,  and  cuts  ^ff  the 
steam  sooner,  so  that  the  engine  adapts 
itself  to  whatever  load  is  put  on. 
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From  the  preceding  observations  it 
will  be  evident  that  the  employment  of 
symbolical  language  does  in  no  way  pre- 
clude, nor  can,  indeed,  from  the  nature 
of  things,  supply  the  place  of  reasoning. 
Purely  mechanical,  as  the  greater  part 
of  every  algebraic  process  is,  it  is 
nevertheless  true  that  every  step  in  it  is 
the  expression  of  an  argument  or  logical 
deduction,  and  the  conclusion  as  irrefra- 
gable as  the  conclusion  of  any  proposi- 
tion in  Enclid.  We  have  seen  in  the 
course  of  the  foregoing  remarks  that 
even  the  processes  of  arithmetic  are  me- 
chanical also ;  and  now  we  go  further, 
and  assert  that  language— common  lan- 
guage itself— -is  essentially,  like  algebra, 
a  mechanical  medium  by  which  reason- 
ing is  expressed.  Reasoning  itself  is,  as 
every  one  knows,  a  purely  mental  opera- 
tion, not  absolutely  requiring  any  ex- 
ternal aid  or  instrument  whatever.  As 
I  have  had  occasion  to  remark  in  another 
place,  the  phrase  mathematical  reason' 
ins  is  an  incorrect  one,  and  conveys  a 
fitlse  notion.  In  mathematics  the  rea- 
soning is  about  things  more  clearly  and 
perfectly  understood  than  in  other  de- 
partments of  knowledffe ;  but  still  it  is 
of  the  same  nature  and  cannot  be  of  any 
other.  And  with  regard  to  the  necessity 
of  an  external  aid,  such  as  language,  the 
reader  who  has  any  doubts  had  better 
refer  to  Brown's  confutation  of  the 
opinion  of  Dugald  Stewart,  and  of  what 
are  termed  the  "  Nominaliste,'*  who 
▼err  strangel?  beUeve  that  **  general  rea- 
Bomng'*  cwila  not  be  carried  on  without 
the  use  ^  general  terms  or  words.  (See 


Leeturea,  46, 47,  &e.)  Sneh  terms,  and 
the  other  parts  of  our  ordiaary  language, 
or  symbohcal  expressions  of  some  kmd 
(such  as  those  of  the  deaf  and  dumb) 
are  necessary  in  order  to  convey  to  othen 
&e  ideas  and  reasoning  in  oar  own 
minds ;  and  not  only  does  language  serve 
this  purpose,  but  it  also  very  materially 
aids  us  in  our  own  intemid  reasooinfin. 
In  one  sense  it  may  be  said  indeed  to  be 
essential — ^for  in  long  chains  of  reason- 
ing our  memory  would  fail»  and  whilst 
grasping  firmly  the  latter  portion,  the 
earlier  part  would  have  slipped  away, 
and  we  should  be  unable  to  see  the  eon- 
section  between  the  beginning  and  end. 
Algebra,  by  chroniclinff  each  suceessife 
step,  relieves  the  mind  from  this  into- 
lerable burden  without  impairing  the 
atrength  of  the  evidence.  Bat  this  is 
not  aU.  The  very  nature  of  a  symbol 
leads  to  the  ffenerallaation  of  its  mean- 
ing. That  letter  (or  whatever  the 
symbol  be)  which  was  at  first  used 
merely  to  denote  some  one  particular 
thing,  oomes  in  the  course  of  tine  to  be 
looked  upon  as  representing  other  tbingt 
— or  at  least  the  poaaibility  of  its  repre- 
senting other  things  is  suggested.  Henee 
the  inquiry  arises— may  not  what  has 
been  proved  for  this  one  thing  be  tree 
also  of  others  P  May  not  that  whieh  I 
have  proved  to  be  true  for  («)  when  this 
symbol  is  supposed  to  signify  thenamber 
three,  be  true  also  when  (x)  is  supposed 
to  denote  the  number /mit  or  #ur,  eirmj 
other  anmber  P  Such  a  qneatioa  can  ob- 
▼ioasly  be  decided  only  in  one  way, 
namely,  by  referring  to  the  conditiflOi 
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under  which  the  proposition  was  origin- 
ally obtained.  In  the  endeavour  to  dis- 
tinguish the  essential  conditions  from  the 
non-essential,  or  rather  from  the  purely 
accidental  circumstances,  clearer  and 
more  comprehensive  views  are  obtained. 
The  inquiry  may  still  go  on  further,  and 
the  question  next  asked  be,  whether  it  is 
essential  that  («)  should  denote  a  num^ 
ber  at  all — what  reason  is  there  why  it 
should  not  signify  some  operation  of  a 
totally  different  nature?  And  so  the 
generalization  goes  on  and  on,  and  new 
truths  are  gathered  in,  and  the  view 
grows  more  comprehensive,  and  the  con- 
nection of  various  departments  of  science 
becomes  clearer  ana  stronger,  and  ana- 
logies, at  first  dimly  discerned,  expand 
into  identity  of  natures — until  from  one 
solitary  idea  there  has  been  created  a 
science. 

The  nature  of  analogy  itself,  is  per- 
haps better  illustrated  by  the  extension 
of  algebraical  theorems  than  in  any  other 
way :  what  is  at  first  looked  upon  as 
merely  a  curious  similarity,  or  an  entire- 
ly fortuitous  coincidence,  on  a  closer  in- 
spection and  more  rigorous  examination 
toms  out  to  be  the  necessary  result  of 
some  common  principle.  It  is  rather  a 
Pemarkable  fact,  that  the  force  of  ana- 
logical reasoning  is  generally  felt  to  be 
much  greater  by  the  mind,  than  people 
allow  themselves  openly  to  confess.  In 
connection  with  this  subject  everv  one 
will  immediatelv  be  reminded  of  that 
magnificent  work,  ''  Butler*s  Analogy ;" 
in  the  preface  to  which  the  author  says, 
*'  It  is  not  my  design  to  inquire  further 
into  the  nature,  the  foundation,  and  mea- 
sure of  probability;  or  whence  it  pro- 
ceeds that  likeness  should  beget  that 
liresumption,  opinion,  and  full  convic- 
tion, whidi  the  human  mind  is  formed 
to  receive  from  it,  and  which  it  does 
necessarily  produce  in  every  one ;  or  to 
guard  against  the  errors  to  which  reason- 
ing from  analogy  is  liable.  This  belongs 
to  die  subject  of  logic ;  and  is  a  part  of 
that  subject  which  has  not  yet  been 
Uioronghiy  considered.''  It  is  greatly  to 
be  regretted  that  this  task  was  not  under- 
tdien  by  him  who  was  so  competent  to  do 
it  justice.  As  a  matter  of  observation, 
most  persons  must  have  noticed  how  much 
more  ready  than  others  some  are  to  seize 
on  analogies  in  the  various  branches  of 
adenoe.  This  ]s  partly  owing  to  a  more 
or  less  extended  acqoaintanoe  with  these 


various  departments,  but  the  force  with 
which  such  analogies  are  felt,  is  often 
very  difierent  in  two  persons,  who  yet 
have  a  nearly  equal  knowledge  of  the 
facts  themselves,  as  fact*.  The  reason 
being  simply  that  one  of  these  persons 
has  more  clearly  distinguished  between 
the  essential  and  the  non-essential  cir- 
cumstances accompanying  the  facts. 
When  it  is  remembered  how  much  phy- 
sical science  has  been  advanced  by  the 
contemplation  of  such  analogies,  the 
utility  and  importance  of  clear  concep- 
tions of  the  nature  and  evidence  of  ana- 
logical reasoning  cannot  fail  to  be  seen  ; 
and  the  merely  pnfctical  man,  or  one 
who  cares  only  for  the  results  of  scienti- 
fic inquiry  without  any  appreciation  of 
the  beauty  of  the  inquiry  itself,  may 
nevertheless  be  convincea  that  purely 
abstract  reasoning  and  the  examination 
of  its  processes  »  highly  advantageous, 
and  even  necessary,  to  the  progress  of 
his  own  chosen  department  of  know- 
ledge. 

So  much  for  the  advantages  of  using 
symbolical  language,  by  which  I  mean 
any  kind  of  a^ebra.  but  if  we  come 
now  to  examine  attentively,  wherein  this 
differs  from  ordinary  language,  many  of 
the  apparent  differences  will  vanish  away 
before  our  eyes. 

The  words  of  the  English,  or  any  other, 
language,  are  symbols  used  to  represent 
ideas  and  mental  operations,  as  well  as 
external  objects.  These  symbols  are  con- 
nected together  by  what  may  be  called,  cer- 
tain **  Laws  of  Combination.**  And  when 
so  combined  they  form  proj^itions  and 
express  truths.  When  definite  meanings 
are  attached  to  these  symbols,  or  words, 
the  laws  of  combination,  according  to 
which  propositions  are  framed,  become 
ftecesscary  laws — necessair  from  the  very 
nature  of  the  ideas  or  things  aignifiea. 
Different  nations  have  different  symbols 
to  represent  the  same  thing;  but  the 
laws  of  combination  of  these  symbols 
are  nearly  the  same  in  all,  because  the 
things  signified,  whether  material  objects 
or  mental  operations,  are  nearly  the  same 
in  all.  One  nation  may  have  tnare  words 
or  symbols  than  another  because  it  is 
acquainted  with  more  external  objects,  or 
has  more  ideas;  but  those  which  are 
common  to  all  are  combined  according  to 
the  same  laws.  And,  as  in  algebra,  so  the 
use  of  a  word  or  symbol  to  denote  a  par- 
ticular oljeoty  leads  to  genendiiation,  or 
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else  is  the  result  of  generalization.  A  child 
sees  a  particular  tree,  an  oak  for  instance; 
he  hears  the  word  "tree"  applied  to  it 
(or  sees  the  printed  word  so  applied) ;  on 
seeing  an  elm  and  hearing  the  same 
word  applied  to  it,  and  so  on,  he  acquires 
the  use  of  the  symbol  or  word  "tree," 
as  a  general  term.  If  now  he  learns  any 
of  the  properties  of  the  oak,  as  for  ex- 
ample, the  relative  position  of  its  bark, 
pith,  roots,  &c.,  he  will  describe  these 
as  the  properties  of  "  a  tree."  But  it  is 
needless  to  pursue  any  farther  this  point 
of  similarity  between  common  and  alge- 
braic language. 

Another  point  of  resemblance,  however, 
may  be  worth  adverting  to.  Many  words 
are  used  in  two  or  more  diflferent  senses — 
the  word  "seeing,"  for  example,  which 
sometimes  denotes  a  physical  and  some- 
times a  purely  mental  operation.  Take 
now  some  proposition  in  which  this  sym- 
bol, or  word  "seeing,"  occurs;  and 
supposing  for  the  moment  that  we  do 
not  know  whether  it  is  true  of  the  phy- 
sical meaning  alone,  or  of  the  mental 
meaning  alone — we  may  ask  whether 
it  is  not  true  for  both.  Does  not  every 
one  perceive  the  similarity  of  such  a 
proposition  (or  common  language  for- 
rntua)  to  those  algebraic  formulse  wnich 
are  true  for  different  significations  of  the 
symbol,  or  symbols  they  contain  ? 

Now,  suppose  we  did  not  know  before- 
hand that  such  a  proposition  is  true  for 
any  signification  of  the  word  "seeing," 
except  its  physical  one — in  order  to  con- 
vince ourselves  whether  any  other  mean- 
ing is  admissible,  we  should  of  course 
examine  the  proposition  itself  and  en- 
deavour to  gain  distinct  notions  of  the 
fundamental  conceptions  and  suppositions 
from  which  it  was  obuined.  If  these 
are  found  to  involve  nothing  which  is  not 
equally  true  of  the  other  sense  of  the 
word,  of  course  the  conclusion  is  obvious, 
that  the  proposition  is  equally  true  for 
this  other  sense.  The  general  question, 
indeed,  "  How  far,  can  we  extend  pro- 
perties, proved  for  one  (physical)  mean- 
ing of  a  word,  to  the  other  (mental)  or 
metaphysical  meaning?"  is  of  precisely 
the  same  kind  as  the  mathematical  ques- 
tion— "  Under  what  restrictions;  or  by 
what'alterations  of  interpretation  of  the 
symbols,  can  a  theorem  proved  for  one 
set  of  jmeanings  be  extended  to  another 
set  of  different  meanings  ?" 
To  carry  out  fully  thia  comparison  be- 


tween common  language  and  algebraic 
language  would  be  one  of  the  most  io- 
teresting  and  valuable  undertakiogs  that 
I  know  of,  but  would  require  a  greater 
union  of  metaphysical  ability  and  ma- 
thematical acquirement  than  is  often 
found  in  the  same  person.  The  receot 
Logical  Essays  by  Mr.  Boole  and  Pro- 
fessor De  Morgan  are  intimately  con- 
nected with  this  subject,  and  we  may 
perhaps  hope  that  they  will  be  induced 
to  investigate  the  subject  under  its  moit 
general  aspect,  and  in  a  form  adapted 
to  exhibit  its  importance  to  matbemiti- 
cians. 

Before  concluding  these  few  hints,  it 
will  be  well  perhaps  to  consider  more 

Sarticularly  and  fully  than  has  been 
one  in  the  preceding  pages,  the  fol- 
lowing practical  question,  (I  use  the 
word  practical  for  want  of  a  more 
appropriate  one,  meaning  thereby  that 
the  question  refers  to  no  merely  specu- 
lative views  or  methods  of  extending  the 
science,  but  actually  occurs  to  every 
student  of  even  elementary  mathematics 
and  on  the  answer  to  whicn  it  depends, 
whether  his  studies  are  to  be  intellectual 
or  merely  mechanical  exercises,  in  short, 
whether  he  is  to  understand  what  he  is 
reading  and  be  convinced  b]f  satisfactory 
reasomng,  or  consider  it  all  juggling  and 
very  wfisatisfactory).  The  question  may 
be  suted  thus — "  How  can  there  be  any 
satisfactory  reasoning  in  a  process  con- 
taining symbols  which  indicate  impossible 
operations  ?"  Every  student  will  recog- 
nise at  once  what  is  here  alluded  to.  The 

symbols  V-1,  «  *,  are  totally  un- 
intelligible or  impossible  in  an  aridime- 
tical  sense.  And  yet,  arithmetical  rqsultt 
are  got  by  means  of  them !  Every 
student  who  reflects  at  all,  naturally  asks, 
"  can  such  results,  so  obtained,  be  depend- 
ed upon  as  true  f"  And  when  this  first 
question  is  answered  in  the  affirmatiTe, 
by  reference  to  other  methods  which  cor- 
roborate these  results,  the  next  inquirj 
is,  "  What  is  the  reasoning,  thus  arm- 
bolicallv  expressed,  which  lids  to  these 
results  ?"  For,  it  appears  as  strange  to 
arrive  at  arithmetical  truths,  by  meaM 
of  non-arithmetical  symbols,  as  if  a  truth 
in  political  economy  were  obtained  as  the 
result  of  an  argumentative  process,  some 
steps  in  which  had  no  meaning  except 
a  geometrical  one.  In  such  processes 
the  reasoning  goes  on  clearly  op  to  a 
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oerUin  point — ^and  tben  we  lose  all  sight 
of  it  for  a  time,  till  at  last  it  emerges 
again  as  distinct  as  before;  like  the 
course  of  a  boat  on  certain  romantic 
rivers,  which  suddenly  disappears  in 
some  mysterious  cavern,  and  as  suddenly 
comes  to  light  again  in  a  distant  place, 
having  undergone  no  one  knows  what ; 
or  to  use  a  less  poetical  illustration,  like 
the  rough  material  put  into  one  of  those 
wonderful  machines  which  ingenious 
moderns  have  made  as  ingenious  as  them- 
selves, and  which  after  passing  through 
unknown  operations,  comes  out  a  com- 
pletelv  fashioned  and  perfect  work  of  art. 
But  the  invisible  agency  of  the  hidden 
mechanism  and  the  dark  windings  of  the 
mysterious  cavern,  may  be  exploded  and 
understood— and  so  may  the  whole  course 
of  the  reasoning  as  carried  on  by  the 
agency  of  symbols. 

The  explanation  of  the  difficulty  is, 
in  fact,  contained  in  the  considerations 
brought  forward  in  the  previous  pages — 
but  perhaps  not  so  explicitly  as  to  render 
needless  tne  re- statement  of  the  princi* 
pie  in  a  concise  form,  and  a  detailed  exa- 
mination of  a  particular  case  in  the  ele- 
mentary part  of  mathematics  wherein  it 
is  involved ;  to  both  of  which  I  next 
proceed. 

{Ih  be  concluded  in  our  next,) 
-• 

MXMOIK  or  JOHN  BUTTBRWORTH,  OT 
HAGGATB,  MBAJl  OLDHAM.'*' 

John  Butterworth  was  born  at  Hag- 

£te,  more  commonly  called  Royton- 
le,  near  Oldham,  in  Lancashire,  on 
the  16th  of  February,  1774.  He  was 
the  son  of  John  and  Ann  Butterworth, 
of  the  same  place,  and  was  the  eldest 
of  a  numerous  family.  His  father  being 
a  weaver  of  fustians,  and  in  very  humble 
circumstances,  was  consequently  unable 
to  procure  much  instruction  for  his 
family:  young  Butterworth,  however, 
was  sent  to  a  darnels  school  when  three 
or  four  years  of  age,  and  subsequently  a 
month  or  two  to  a  free  school  in  the 
neighbourhood.  Before  he  had  learned 
to  read,  the  necessities  of  the  family  be- 
came urgent,  and  he  was  sent  at  six 
years  of  age  to  work  at  a  Dutch  wheel 
in  the  neighbouring  village  of  Roytbn, 
by  which  he  was  able  to  earn  about 
Is.  4d.  per  week.  He  was  afterwards 
employed  in  winding  bobbins  for  the  use 

•  FuniUhed  by  our  erteemed  corretpondent  Mr. 
WiUunaon,  in  aoawet  to  the  •nquiiy  of  "CoAtii- 
batoi.*   Jiii«,p.m.    £J>.M.M. 


of  the  weavers,  and  at  ten  years  of  age 
he  commenced  his  father's  employment 
of  weaving;  at  which  he  continued  the 
greater  part  of  his  life.    About  this  time 
he  had  the  misfortune  by  some  accident 
to  set  fire  to  a  collier's  wooden  cot,  which 
is  usually  erected  at  the  mouth  of  the 
coal  mine  to  protect  the  banksman  from 
the  weather ;  he  was  so  alarmed  at  the 
circumstance  that  he  *'  ran  awav  "  to- 
wards Colne,  where  he  wandered  about 
about  for  a  couple  of  davs,  but  without 
finding  any  friendly  roof  to  give  him 
shelter.     This  was   the  only  time  he 
was  ever  absent  from  home,  even  for 
80  short  a  period ;  on  another  occasion 
he  is   said  to  have  spent  an  evening 
in  Saddleworth ;  and  these  are  the  only 
instances  of  Mr.  Butterworth 's  **  absen- 
teeism^^ which  can  be  remembered.    So 
great  indeed  was  his  love  of  home  that 
he  resided  for  fifty -five  years  in  the  same 
house,  and  it  was  frequently  his  boast 
that  he  had  '*  never  slept  a  night  out  of 
Boyton-lane  in  hb  life:" — even  the 
modem  "rail"  had  no  attraction  for  him, 
and  be  died  without  having  ever  seen 
any  one  of  King  Hudson's  *'  iron  belts.'* 
It  was  not  until  the  age  of  twenty  that 
he  became  able  to  read  and  write  toler- 
ably, he  and  some  of  his  comnanions 
having  instructed  themselves  after  the 
conclusion  of  their  usual  employment. 
A  stray  copy  of  one  of  the  Diaries 
first  turned  his  attention  to  mathematics, 
and  having  associated  with  some  persons 
in  the  neighbourhood  who  were  fond  of 
geometry,  Butterworth   soon  began   to 
give  evidence  of  his  rapid  progress  in  his 
ever  afterwards  favourite  study.     Dr. 
Hutton  s  Miscellanea  Mathematica  now 
fell  into  his  hands,  being  the  first  work 
he  ever  purchased  on  the  subject  of  ma- 
thematics ;  this  publication  inspired  him 
with  a  desire  to  become  a  contributor  to 
such  works,  and  having  joined  a  **  ma- 
thematical club'*  which  was  then   in 
existence  at  Oldham,  and  of  which  the 
late  Mr.  Wolfenden  was  also  a  member, 
he  so  far  profited  by  the  advantages  of 
the  society  as  soon  to  be  enabled  to  an- 
swer most  of  the  geometrical  questions 
Imposed  in  the  periodicals  of  the  time, 
n  most  parts  of  the  northern  counties 
the  works  of  Sir  Issae  Newton  are  looked 
up  to  with  a  species  of  reverence  and 
ambition  not  easily  described,  and  a  copy 
is  generally  purchased  with  the  greatest 
eagerness.    The  Principia  was  not  only 
procuredy  but  carefnlly  studied  by  Mr. 
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Butterworth;  with  some  of  the  pro- 
founder  parts  he  was  known  to  be  well 
acquainted,  and  a  glance  at  his  numerous 
and  elegant  solutions  in  various  periodi- 
cals wlU  show  that  he  was  deeply  versed 
in  the  writings  of  most  of  the  ancient 
geometers.  But  though  the  geometry  of 
the  Greeks  may  be  said  to  have  been  his 
principal  delignt,  and  though  the  im- 
perishable writings  of  the  Glasgow  and 
Woolwich  Professors,  the  Translations  of 
Lawson,  and  other  similar  works  were, 
comparatively  speaking,  almost  as  dear 
to  him  as  the  ^'  big  Ha'  Bible**  to  the 
Scotch,  this  was  by  no  means  the  only 
subject  in  which  he  excelled.  The  pages 
of  the  Mathematical  Comparwrn^  in  par- 
ticular, will  abundantly  prove  that  he  was 
well  read  in  die  Fluxional  Calculus  and 
its  applications.  With  spherical  geome- 
try too  he  was  intimately  acquainted,  and 
frequently  shared  the  honours  of  demon- 
stration with  Lowry  and  Howard.  Some 
of  his  earliest  productions  appear  in  the 
Student, — to  wnich  work  he  was  a  con- 
stant contributor  from  its  commencement 
in  1797,  to  its  close.  He  also  furnished 
three  of  the  last  propositions  in  the  edi- 
tor's well-known  "  Modem  Geometry.** 
His  name  is  also  of  frequent  occurrence 
in  the  Mathematical  Repository,  the 
Enquirer,  the  Leeds  Correspondent^ 
and  more  recently  in  the  Northumbrian 
Mirror,  and  York  Courant.  He  appears 
in  the  Ladies*  Diary  for  1816,  and  in 
the  Gentleman's  Diary  for  1819—20; 
but  for  some  reason  or  other  his  contri- 
butions to  these  periodicals  were  discon- 
tinued until  the  year  1837.  Mr.  Butter- 
worth's  favourite  publication  was  the 
Gentleman's  Mathematical  Companion, 
To  this  work  he  devoted  the  greatest  por- 
tion of  his  leisure  for  upwards  of  twenty 
vears.  His  first  contribution  was  printed 
in  the  number  for  1801,  and  already 
proved  him  a  geometer  of  no  mean  abili- 
ties. His  subsequent  correspondence 
exhibits  a  course  of  profound  and  ele- 
gant research ;  many  valuable  theoiems 
have  resulted  from  his  labours,  and  so 
much  weiv  his  papers  valued  by  the  con- 
ductors of  that  work,  that  the  copy  has 
frequently  been  detauied  from  the  press 
in  order  to  give  time  for  Mr.  Butterworth 
to  complete  die  writing  out  of  his  inves- 
tigations. Manv  well-earned  prises 
served  as  a  Stimulus  to  still  greater  exer- 
tioiu,  and  altogether  his  mathematical 
caretjr^  fur  brifliancy,  originalitv,  and 
extent)  can  only  be  compared  witqi  thos^ 


of  Lowry,  Gnnliffe,  'Whitby,  and  Swale. 
Besides  the  solutions  which  appear  under 
his  real  name,  he  furnished  numerous 
others  to  less  gifted  aspirers,  who  were 
frequently  unscrupulous  enough  to  psai 
them  off  for  their  own.  Inded,  in  some 
publications,  ''questions  and  answers" 
can  be  pointed  out  ''  by  the  doaen,'* 
which  while  they  serve  in  some  degree 
to  elevate  certain  names  now  altogether 
"  unknown  to  science,**  belong  m  reality 
to  Mr.  Butterworth,  and  he  often  regret- 
ted that  his  necessities  sometimes  coin- 
polled  him  thus  to  ''enable  others  in 
some  measure  to  deceive  the  publioi  by 
claiming  for  themselves  a  knowledge 
which  Uiey  did  not  possess.*'  As  Mr. 
Butterworth  was  never  married*  he  fol- 
lowed the  occupation  of  hand -loom 
weaving,  and  continued  to  reside  with 
his  mother  until  her  death  in  1837 ;  his 
father  having  died  some  years  previooily. 
About  this  time  steam  power  had  alnost 
superseded  the  hand- loom,  and  in  ooose* 
quence  of  indifferent  health  and  the  very 
low  wages  paid  for  this  kind  of  labour, 
he  relinquished  the  use  of  the  sbutdt 
and  commenced  a  small  dav-school  in 
his  own  house,  but  as  miffht  be  expected 
with  no  great  success.  Mr.  Binney,  of 
Manchester,  paid  him  a  Tisit  in  Decem- 
ber, 1843,  and  after  "  a  world  of  trou- 
ble" succeeded  in  finding  him  out  by 
the  local  sobriquet  of  "  Ow'd  Jack  o* 
Bens;'*  his  school  then  consisted  of 
twelve  scholars,  whose  wages  amounted 
to  28.  lOd.  weeklv ;  he  also  sold  sweet- 
meats and  several  other  trifling  articles, 
and  this,  with  now  and  then  a  trifle  for 
private  lessons  to  mechanics  and  others, 
together  with  occasional  assistance  from 
his  kind  friends,  Professor  Hodgkinson 
and  Mr.  Henry  Buckley,  of  Woodhouse, 
Delph,  constituted  the  total  hicome  of 
"this  nobleman  of  nature."  Being  of 
very  simple  habits,  his  wants  were  con- 
sequently few ;  yet  even  these  were  not 
always  promptly  supplied.  For  some 
years  previously  to  nis  death,  he  was 
obliged  to  return  all  letters  addressed  to 
him  on  account  of  the  extra  expense  for 
delivery,  and  on  one  occasion  **  stem 
necessity**  compelled  him  to  dispose  of  a 
portion  of  his  books  for  the  small  sum  of 
21, ;— this,  to  him,  would  have  been  a 
severe  privation  bad  not  die  purobasor 
kindlv  allowed  him  to  peruse  them  when- 
ever he  had  occasion.  In  1843  his  health 
rapidly  declined; — a  disease  of  the 
hmp  abnoBt  pontinQaUy  hanssed  b^ 
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with  diitrossing  fits  ef  eoughing;  Md 
beiag  now  near  70  yean  of  age,  it  was 
impoeaiUe  for  htm  aoj  longer  to  endea« 
Toar  to  mpport  himself.    His  case  was 
eoDsidered  so  desertiiig  that  three  of  his 
moat  intimate  friends,  Mr.  Buckley,  of 
Deh>h ;  Mr.  Heap,  of  Royton ;  and  Mr. 
Ogden,  of  Shaw,  determined  to  bring  it 
before  the  public,  and  for  this  purpose 
addressed  a  memorial  on  his  behalf  to 
Eaton  Hodgkinson,  Esq.,  of  Manchester. 
This  worthy  gentleman  took  the  subject 
op  with  his  usual  liberal  spirit ;  and  the 
result  was,  that  a  circular  was  issued  by 
Messrs.  Moore,  Hodgkinson,  and  Bin- 
ney,  couTening  a  public  meeting,  which 
was  held  in  the  Town  Hall  on  the  8th  of 
December,  1843,  and  which  was  attended 
by  the  Rey.  Canon  Parkinson,  the  mayor 
(chairman) ;  Alderman  Kershaw;  Jamea 
Heywood,  Esq.,  F.R.S.;  Capt.  Brown; 
Messrs.  Moore,  Hodgkinson,   Binney# 
Ooealey,  Lingiffd,  &e.t&o.,  and  other 
influential  gentlemen  of  the  town  and 
neighbourhood.    The  cases  of  John  But- 
lerworth  and  James  Crowther,  the  noted 
botanist,  were  brought  prominently  be- 
fore the  meeting  by  Messrs.  Binney  and 
Hodgkinson,  the.  former  of  whom  had 
visited  them  expressly.    He  furnished  a 
short  sketch  of  their  lives  and  labours, 
which  has  formed  the  groundwork  of  the 
present  notice ;  and  at  the  close  of  the 
meeting  a  society  was  formed,  entitled 
^*  The  Manchester  Scientific  Fund  So- 
ciety," whose  object  was  the  relief  of 
soientifie  persons  in  humble  life.  During 
the  last  two  years  of  his  Ufe,  Mr.  Bntter- 
worth  receired  from  this  society  the  sum 
of  five  shiltinn  weekly;  *<  and  this,"  says 
one  of  his  frfends,  **  with  frugality  and 
care,  enabled  him  to  live  tolerably  com- 
fortable.*'   He  died  on  the  Srd  of  De- 
eember,  1845,  in  the  7 1st  year  of  his 
age,  leaying,  by  toitt  bearing  date  on 
the  2nd  of  December,  the  whole  of  his 
furniture   to  his   surviving  sister,  and 
his  books  to  his  nephew,  Joseph.   His 
personal  appearance  was  very  prepos- 
sessing, and  oeing  much  inclined  to  cor- 
pulency, this   drcumatance   somewhat 
mcreased  his  antipathy  lo  travel    *'  He 
ia  a  fise,  stoat  old  man,"  savs  Mr.  Bm- 
ney,  **  having  an  extraordmary  massy 
bead,  oovered  with  tnow-white  hair,  and 
a  oovntsoaace  beaming  with  intelligence 
and  good  nature.    His  manners  are  sim- 
ple and  very  pl^uting."    In  nrimte  Mfe, 
lilt  diancter  was  without  a  stain ; — ^loving 
all,  and  dobg  ^;ood,  he  was  iA  letum 


bdoved  b^  all  who  had  the  pleasure  ef 
his  aoquamunce,  and,  as  the  gentleman 
above  quoted  well  observes,  ''  whether 
we  consider  his  duties  to  his  parents  or 
to  his  neighbours  during  his  long  life, 
there  is  but  one  opinion — that  he  ha$ 
heen  a  wwst  v^rthy^  sober j  and  upright 
man,"  His  portrait,  taken  after  death| 
and  which  is  considered  an .  excellent 
likeness,  is  now  in  the  possession  of  Mr. 
Buckley.  His  remuns  were  interred  in 
Bovton  Church-yard;  Mr.  Hodgkinson, 
and  many  others,  following  them  to  the 
grave.  The  spot  where  he  rests  is  marked 
by  a  plain  stone,  bearing  the  following 
inscription : — 

**  In  memory  of  John  Bntterworth,  of 
Haggate,  Boyton,  who  died  December  3rd, 
1845,  aged  71  years. 

"  Tlioagh  hx  humble  liib,  he  by  self-fai- 
stniction  obtained  a  profound  acquaintance 
with  the  mathematics. 

**  His  numerous  contributions  to  the  lead- 
ing mathematical  journals  during  half  a 
centory,  on  the  various  branches  of  the  an- 
cient geometry,  gained  him  a  high  reputa- 
tion, and  increased  In  this  neighbourhood 
an  ardent  love  of  that  sublime  study ;  whilst 
his  unaflbcted  simplicity  of  manners  and 
his  blameless  life  commanded  tiie  esteem  of 
all  who  knew  liim. 

"This  simple  tribute  of  respect  is  in- 
scribed at  the  iustanoe  of  a  few  members  of 
the  literary  and  Philosophical  Society  of 
Manchester,  and  others,  in  the  hope  that 
fbtore  votaries  to  the  adenees  may  be  sti- 
mulated and  encouraged  by  hiB  honourable 
etample." 

His  friends  and  admirers  have  also 
erected  a  xMei  inside  the  church,  which 
bears  the  following  iq>propriate  inscrip- 
tion:— 

•'In  memory  of  John  Butterworth,  of 
Haggate,  Royton,  who  died  December  3rd» 
1845,  aged  71  years. 

«*  Though  of  humble  birth  and  Hmited 
means,  he  nevertheless  obtained  a  distin- 
guished place  In  tiie  Tsmple  of  Science. 

"  His  abilities,  upright  conduct,  meekness 
of  disposition,  and  unaasumiiig  manners, 
gained  for  him  tiMi  esteem  so  justly  das  to 
modest  worth."    ' 


For  manjr  of  ^the  most   important 
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facts  in  the  preceding  notice,  I  am  in- 
debted to  the  kindness  of  Mr.  Henry 
Buckley,  who  promptly  fumiBfaed  me 
with  many  important  documents  relating 
to  Mr.  Butterworth's  life.  It  will  be 
seen  from  what  is  here  stated,  that  '*  Con- 
tributor*' (whose  statement  appears  in 
No.  1311,  of  this  Journal)  must  have 
been  misinformed.  I  am,  Sir,  &c., 
Thos'.  Wilkinson. 
Burnley,  Lancashire,  Oct.  9, 1848. 

[Mistakes,  strange  as  it  may  seem,  often 
lead  to  truth.  Our  valued  correspondent, 
who  signs  himself  "  Contributor,"  has  ma- 
naged to  make  a  couple  at  once — the  first, 
however,  which  in  twenty  long  years  we 
have  known  him  make.  The  circumstances 
attendant  on  Murphy's  career  have  led  to  a 
complete  proof  that  an  *'  ungrateful  public" 
had  nothing  to  do  with  the  fate  of  that  '*  son 
of  genius."  Of  him  we  would  say,  with  the 
elqgiac  poet— 

"  No  farther  seek  hli  merlta  to  disclose, 
Or  drag  his  ftallties  from  their  dread  abode ; 

There  they  alike  in  trembling  hope  repose— 
The  bosom  of  liis  Father  and  his  God!" 

We  would  point  to  the  moral  leuon  con- 
veyed in  Murphy's  history,  and  which  is  so 
emphatically  and  forcibly  expressed  by  our 
correspondent,  "  Y.  K.  W."— "  take  care 
to  provide  mental  relaxatUm  aa  toe//  ae  men* 
tal  occupation."  A  man  may  have  '*  too 
many  irons  in  the  fire ;"  but,  on  the  other 
hand,  he  may  have  too  few.  He  is  more 
likely  to  bum  his  fingers  with  one  than 
with  half-a-dozen.  We  have  known  ma- 
thematicians  seek  relaxation  in  a  /iddle, 
in  a  painter*e  bruih,  in  mechanism,  in  eth- 
noloffy,  theology  even,  and  in  teribhling 
for  the  newepapere.  We  have  known, 
indeed,  men  of  the  most  serious  and 
devout  pursuits  who  have  amused  their 
leisure  with  the  most  frivolous  things. 
Such  even  are  wise  men ;  for  it  is  not  in 
human  nature  not  to  break  down  under  the 
continued  pressure  of  a  tingle  study. 

Our  firiendly  '*  Contributor,"  by  referring 
to  Butterworth— a  fond  name  of  our  younger 
days^has  led  Mr.  Wilkinson  to  take  advan- 
tage of  the  means  afibrded  by  contiguity  of 
position,  and  his  friendships  in  his  locality, 
to  seek  out  the  facts  of  Mr.  Butterworth's 
life  from  the  most  authentic  sonroes.  He 
has  also  sent  us  the  authenticating  docu- 
ments, so  that  we  feel  quite  certain  of  his 
accuracy. . 

In  Butterworth's  case  we  see  the  same 
prfaidple  which  '*  Y.  K.  W."  has  enforced. 
With  Butterworth,  his  work  was  the  loom  ; 
his  recreation  mathematics !  Talk  of  the 
'*  pursuit  of  knowledge  under  difficulties," 
and  look  at  the  great  geometer,  Butterworth  1 
—ay,  and  twenty— fifty  othen  whom  we 


oonld  name,  and  some  of  whom  we  shall 
hereafter  name.  Cbmpara/tee/y,  the  men 
who  rise  now — "who  rise  by  pure  force 
of  talent,  and  live  by  their  heads  in  bter,  as 
by  their  hands  in  earlier  life"-^uve  infi- 
nitely  much  greater  advantages  than  those 
who  so  rose  forty  years  ago.  Of  this,  how- 
ever, more  her^ter.    Ko.  M.  M.] 


APPLICATION  or  OUTTA  PBRCHA  TO  KLIC- 
TRO  TBLBOnAPHTO  PU&P08KB.  —  ICR. 
HAMMERTON  IN  REPLY  TO  MR.  WI8HAW, 
MR.  BAODBLEY,  BTC. 

Sir, — My  letter  on  the  improved  insola- 
tion of  telegraphic  wires,  published  fai  page 
1310  of  the  Mechanics'  Magazine,  has  led 
to  no  less  than  three  replies  in  the  foUow- 
ing  number. 

The  first  is  from  Mr.  Wishaw,  who  atates, 
on  the  part  of  the  Gntta  Percha  Company, 
that  he  exhibited  at  the  late  meeting  of  the 
British  Association  specimens  of  wire  co- 
vered with  small  tubes  of  gntta  percha. 
Doubtless,  this  wss  the  case ;  but  the  wirei 
on  which  I  experimented  were  covered  by 
the  Gutta  Percha  Company  for  me,  and 
upon  the  plan  I  auggested,  some  montlis 
b^ore  the  meeting  of  the  British  AssodatioB. 
Mr.  Wishaw  is  the  engineer  of  the  Gutta 
Percha  Company. 

With  reference  to  Mr.  Baddeley's  remarks, 
I  shall  only  observe,  that  Mr.  Alexander 
Bain,  who  was  one  of  the  Directora  of  the 
Electric  Telegraph  Company,  gave  me  his 
valuable  aid  in  testing  the  effidency  of  the 
gutta  percha-oovered  wires,  and  declared 
himself  highly  satisfied  with  the  result  of 
the  experiment,  observing  at  the  time,  that 
he  thought  he  could  apply  them  advanta- 
geously in  some  projects  in  which  he  wu 
then  engaged.  If  that  gentleman  were  in 
England,  I  am  sure  he  wonld  bear  me  ovt 
in  these  remarks. 

I  most  beg  to  correct  the  statement  of 
<'Z.U."  ''  that  m  February  last,  gutta  percha 
tubes  of  the  same  shape  and  length  wefo 
used  in  Kilsby  Tunnel,  North  Western  Rail- 
way, partly  at  the  aoggeation  of  Mr.  Phyiick, 
the  Telegraph  Company*s  engineer."  Wire 
covered  with  India-rubber  was  put  up  in  the 
Kilsby  Tunnel,  and  subsequently  a  covering 
of  gutta  percha  was  added  at  the  pointi  of 
suspension,  to  prevent  the  India-rubber 
being  destroyed  by  the  friction  of  the  wirei ; 
but  not  until  long  after  February.  No  one 
knows  better  than  <«  Z.  U."  that  BCr.  Phyaidc 
and  I  had  had  several  conversations  on  tfaii 
very  mode  of  insulation,  long  before  it  wu 
put  into  practice.  As  early  as  the  bsghi- 
ning  of  January,  I  suggested  to  one  of  the 
Directors  of  the  Electric  Telegraph  Company 
the  use  of  India-rubber  or  gntta  percha  ss  s 
means  of  improving  the  very  defective  inia- 
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asr 


tatioii  of  the  telegraph  wires  on  the  Sonth- 
Weetem  line. 

It  is  gratifying  to  obserre  that  no  one 
doiihts  the  aoandtteM  of  principle  in  the 
use  of  gntta  percha  for  the  parpose  of  insn- 
lation,  thoagh  so  many  lay  claim  to  the 
discovery. 

I  am,  Sir,  yovrs,  &e., 

J.  H.  Hammk&ton. 

Biizton,  October  S,  1S48. 

THX  PLAKXT  NXPTUKS.      If.  LB  TKBKIBa's 

BXPLANATION. 

(From  the  Comptu  RmdtUt  as  translated  in  the 

It  ii  tiro  yean  since  I  discovered  the  planet  Nep- 
tone  by  means  of  the  pertorbations  produced  by  it 
in  the  motions  of  Uranus.  My  earnest  solicitations 
that  my  labours  should  be  verified  by  means  of  a 
telescope  were  listened  to  at  Berlin ;  and  on  the 
S3rd*of  September,  1846,  was  begun,  in  the  Pius- 
slan  Observatory,  the  regular  series  of  observatioos 
of  Neptune. 

I  had  only  arrived  at  the  position  of  this  planet 
by  Indirect  means,  and  without  having  seen  it.  It 
was,  therefore,  impossible  that  I  should  have 
attidned  as  much  precision  as  the  direct  observa- 
tions of  the  star  itself  would  afterwards  insure. 
Since  it  was  necessary  that  I  should  make  use  of 
Irr^ularities,  on  which  I  could  only  depend  to 
within  a  tenth  of  their  value  (as  I  will  hereafter  ex- 
plain, if  desired),  it  would  have  been  natural  that 
this  inaccuracy  should  influence  the  positions  thence 
deduced  for  Neptune,  and  that  these  positions 
should  be  liable  to  an  error  of  one-tenth.  But  I 
shall  make  it  appear  that  the  deviation  from  my 
theory  is  far  inferior  to  this  tenth.  Hence  it  will 
naturally  result  that  all  assertions  to  the  contrary 
are  false.  Without  troubling  myself  more  than 
ncoessary  with  tha  clamour  attempted  to  be  raised 
on  this  subject,  I  think  It  nevertheless  my  duty  to 
take  due  notice  of  It;  for  If  such  an  error  should 
fur  a  tfsMtake  the  place  of  truth,  it  would  not  fail 
to  dlaoouiage  deeply  all  those  devoted  to  the  pro- 
gress of  science. 

"  The  identity  of  the  planet  Neptune  with  the 
theoretic  planet,"  says  H.  Babtnet,  in  his  notice  of 
the  21st  of  August  last,  "  is  no  longer  admitted  by 
any  one,  after  the  enormous  difference  discovered 
between  them  as  to  mass,  period  of  revolution,  dis- 
tance flrom  the  sun,  eccentricity,  and  even  as  to 
longitude  (ezeept  at  the  epoch  of  the  discovery  of 
M.  Galle,  or  for  a  very  few  years  before  and  after.") 
If  I  quote  this  observation  by  the  learned  physicist, 
it  Is  only  because  it  sums  up  with  hiflnite  care  all 
the  pretended  difilcalties.  I  will  go  over  each  in 
partlcnlar,  and  reduce  them  successively  to  their 
real  value.  But  I  shall  be  permitted  not  to  find  a 
dUBeulty  in  the  gratuitous  assertion  that  "  the 
identity  is  no  longer  admitted  by  any  one."  I  say 
that  after  this  discussion,  no  one  will  hesitate 
respecting  the  assertion  of  M.Babinet  {Penonne  ne 
■'arrCtera  au  dire  do  M.  Babinet.) 

Let  us  first  fix  precisely  the  state  of  the  question. 
I  have  determined  the  position  of  Neptune  by  means 
of  the  perturbations  which  It  produces  on  Uranus. 
Accordingly,  when  such  perturbations  take  place,  I 
can  find  directly  where  Neptune  is.  But  when 
there  are  no  perturbations,  this  is  impossible.  Let 
this  not  be  forgotten.  Again,  the  action  of  one 
planet  on  another  depends,  at  a  given  moment,  only 
on  its  relative  situation  in  the  heavens  and  on  its 
mass.  The  only  facts,  therefore,  which  I  couid 
conclude  from  the  perturbations  of  Uranus,  while 
they  existed,  were  the  direction  in  which  Neptune 
-was  to  be  found.  Its  distance  from  the  Sun,  and  its 
mass.  Let  us  see  how  I  have  arrived  at  the  deter- 
mination of  these  three  quantities. 

First.  It  Is  true  thi^  the  direction  In  which  I  have 


plaoed  Neptune  contains  an  enormotu  emr,  ezeept 
for  the  epoch  of  M.  Galle's  discovery,  or  for  very 
few  years  before  and  after f  No;  this  is  false.  I 
place  before  the  Academy  of  Sciences  a  chart  of  the 
respective  situations  of  Neptune,  in  the  orbit  I  have 
theoretically  assigned  to  it  and  In  the  orbit  resulting 
ftom  direct  observation.  The  latter  positions  have 
been  taken  flom  Mr.  Walker,  so  as  to  avoid  all 
suspicion  of  my  having  attempted  to  obtain  a 
smaller  deviation.  According  to  this  figure,  the 
following  are  the  minimum  deviations  ftom  my 
theory : 

In  1867+4^0 

1847+1*0 

1887-0-7 

1687-8*0 

1817-S'l 

1807-4*8 

1 797-6-8 
It  follows  that  dwrlng  Hmt^-Jlw  ^ton,  my  theory, 
deduced  flrom  indirect  considerations,  assigns  to 
Neptune  a  series  of  positions  never  dilTering  ttcm. 
those  obtained  by  the  direct  orbit  by  more  than  one 
J^ftff'fifih,  at  the  most,  of  the  circumference  of  a 
circle.  And  this  is  called  a  small  number  of  years, 
when  it  is  known  that  Neptune  has  had  a  sensible 
effect  on  Uranus  for  only  twenty-five  or  thirty  years 
at  the  utmost  1  The  fifty-fifth  part  of  the  circle  1 
This  is  whst  is  called  an  enormous  error,  when  it  is 
known  that  the  data  which  served  as  basis  to  my 
theory  are  only  known  to  a  tenth.  But  I  do  not 
insist  on  this  subject,  as  I  hear  M.  Babinet  declare, 
that  when  he  spoke  of  enormout  error*,  he  had  not 
calculated  them,  and  imagined  them  much  more 
considerable  than  they  are  in  reality.  But,  it  will 
be  said,  if  we  go  beyond  these  sixty-five  years,  we 
should  find  more  considerable  deviations.  Yes, 
without  doubt.  That  results  ftom  the  nature  of  the 
question ;  it  cannot  be  avoided.  I  have  said  that  I 
detennine  the  position  of  Neptune  by  means  of  the 
perturbations  it  produces  on  Uranus.  When  there 
are  perturbations,  I  can  say  where  Neptune  shall  bo 
found :  but  to  ask  me  to  do  so,  long  after  the  per- 
turbing action  has  disappeared,  is  simply  to  ask  an 
Impossibility— a  sort  of  miracle.  Now,  in  examining 
my  plate— which  In  a  few  days  I  shall  place  before 
the  public,  and  in  which  I  have  traced  the  course  of 
Uranus— It  appears  clearly  tluit  this  planet  has  been 
infiuenced  by  the  action  of  Neptune  only  from  1812 
till  1842,— that  is,  during  only  thirty  years. 

It  is  then  during  these  thirty  years  only  that  I 
have  been  able  to  detennine  directly  the  position  of 
Neptune;  and  yet  the  deviation  from  my  theorj'  is 
only  3°-7  in  1812,  at  the  time  when  the  action  of 
Neptune,  ^iliich  then  o:ily  commences,  was  not  vet 
clearly  determined.  Then,  in  proportion  aa  this 
action  deveiopes  itself,  the  precision  of  my  indica- 
tions increases ;  and  iu  li>:2,  at  length,  when  I  have 
at  my  disposal  all  the  action  of  the  planet,  I  am 
mistaken  by  no  mure  tliuu  a  fifth  of  a  degree  only — 
that  is,  by  an  I,8U0th  part  of  the  circumference— In 
predicting  the  direction  in  which  Neptune  should 
be  seen. 

Thus,  far  from  reproaching  my  theory  with  having 
made  the  trifling  error  of  ■i°.0  In  1807  and  of  e^'6  in 
1797,  it  should  rather  be  asked  how  it  could  give 
with  such  precision  the  position  of  Neptune  at  an 
epoch  when  it  did  not  act  upon  Uranus  (  In  fact, 
tbis  Is  only  obtained  by  prolonging  arbitrarily  the 
curve  which  I  had  obtained  from  1812  to  1842 ;  a 
prolongation  with  which  my  object  had  nothing  to 
do  ({tti  n*e8i  pat  de  mon  fuil)  and  which  Is  not 
legitimate  when  pushed  too  far.  During  these  thirty 
years  Neptune  has  performed  only  a  sixth  part 
of  its  orbit :  an  ellipse  is  very  111  determined  by  an 
arc  including  only  a  sixth  part  of  its  extent, 
r  During  the  whole  ..f  the  last  century,  from  1700 
to  1812,  Neptune  had  in  nowise  acted  upon  Uranus. 
It  has  had  less  influence  on  it  tiiau  on  Saturn, — 
which  it  does  not  sensibly  disturb.  When  I  am 
required  to  say,  by  my  tlicory,  where  Neptune  was 
in  the  middle  or  at  the  commencement  of  the  last 
century,  I  repeat  it,  a  miracle  is  demanded  of  me. 
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I  iHtrtllMtteifltM  to  Mf— It  If  Mm  fhH  I 

have  eomnitM  an  enonnou  error  In  the  longitude 
at  eTeiy  other  epoch  but  that  of  Galle*s  discoyery 
or  of  a  Uw  jean  hefoie  and  after.  During  the 
whole  period  that  Neptune  hat  aetcd  npon  Uraniu 
ny  theorj  haanot  deviated  firom  that  deduced  flrom 
dlraet  obeerrationa  by  more  than  l-Vl  of  the  elr- 
eumfeianee.  And  now  it  ia  aaid  the  dlMOTeiy  made 
br  Qalle  is  a  fortuitous  aecideatl  Really,  then, 
plaoeta  of  twiee  the  siae  of  Uranus  and  yet  nn- 
KnowB,  although  shining  like  stars  of  the  seventh 
magnitude,  are  scattered  in  such  numbers  over  the 
heavens  that  there  is  nothing  surprising  if,  on 
pointing  by  chance  to  any  spot  in  the  (innament 
there  should  be  great  probability  of  finding  one  I 
And  it  is,  no  doubt,  on  aoceunt  of  their  numbera, 
and  because  there  would  be  no  merit  in  discovering 
them,  that  our  obaervers  disdain  to  do  so. 

Secondly, — 1$  it  fnM  tkai  thtr»  art  tnonmmt 
errors  retpeelimg  the  dUUtme*  from  Ike  Sun  t  NO  ; 
thieie/alee.  Fijgurea  have  their  eloquence.  Here 
an,  aoeording  to  my  plate,  the  distances  fhmi  the 
Son  in  the  two  orbits  for  the  thirty  years  during 
which  Neptune  has  acted  upon  Uranus : 

IMstance  in  the    In  Walker's  orbit 
predicted  after  the  dls- 

orbit.  covery. 

In    I81S  82*7  SO'4 

1822  t2'S  SO-8 

1832  82*6  80-2 

1842  92-8  30  1 

How  is  the  difierenee  of  the  two  theories  to  be 
estimated?  In  reference  to  the  distance  itself  which 
is  to  be  valued?  Whoever,  in  order  to  strike  the 
imagination  of  the  public,  should  express  this 
difference  in  post-leagues,  that  is,  in  referring  it  to 
the  slowness  with  which  we  crawl  upon  the  surface 
of  our  globe,  would  be  following  a  proceed! nz  un- 
worthy of  an  astronomer.  Now,  in  1812,  I  have 
made  an  error  of  l'14th  of  the  distance,  in  1822 
and  1832  l'16th,  and  in  1842  1  13th;  never  the 
tenth  which  I  might  have  reached  without  being 
liable  to  any  reproaches. 

The  direction  was  more  precise  than  the  distance. 
This  might  be,— for  if  the  direction  had  been  folse 
nothing  could  have  compensated  for  the  error  which 
would  have  resulted  in  the  attraction  of  Neptnne 
upon  Uranus.  Whilst,  if  the  planet  be  placed  a 
little  too  far  in  a  given  direction,  the  error,  which 
would  result  in  the  qoantity  of  attraction,  may  be 
Immediately  destroyed  by  making  the  planet  a  little 
larger.  This  is  precisely  what  has  taken  place.  I 
placed  Neptune  rather  too  far;  but  I  made  it  rather 
too  large.  I  might  have  placed  it  in  any  inter> 
mediate  plac«,  even  a  little  too  near,  provided  I  had 
made  it  a  little  too  small.  But  what  am  I  saying? 
I  have  made  Neptune  too  large  I  I  forgot  that  this 
is  a  third  objection.  Let  u»  examine  it,  however. 
Thirdly,—/!  it  true  that  the  theoretic  mats  of  Nep- 
tune differs  from  the  wuut  deduced  from  obeervatione 
of  the  tatellite  to  euch  a  degree  ae  to  be  an  irresistible 
argument  against  the  identitg  of  the  theoretic  Nep- 
tune with  the  observed  Neptnne  f  1Ho\  thisis  false. 
Let  us  again  have  recourse  to  figures.  According 
to  M.  Stmve  the  mass  deduced  from  the  satellite  is 
65*100  of  the  mass  I  had  predicted.  But  I  «ill 
gnmt,  if  it  is  insisted  on,  that  52-100  must  be  taken; 
which,  however^  is  only  arrived  at  by  choosing  from 
,  among  the  different  results  obtained  that  which 
'  leads  to  the  greatest  deviation.  1  declare  that  If  any 
one  should  be  misled  by  this  deduction,  which  cor- 
responds only  to  a  variation  of  a  fifth  in  the  diame- 
ter of  Neptune,  it  would  only  be  by  keeping  out  of 
sight  the  difficulties  of  the  same  kind  presented  by 
the  masses  of  the  other  planets.  The  mass  of 
Uranus  has  been  also  determined  by  two  different 
methods— by  the  action  of  this  planet  upon  Saturn, 
and  by  the  consideration  of  its  satellites.  Well,  the 
second  of  the  vslues  thus  determined  is  only  75*100 
of  the  first.  And  yet  there  were  forty  years  of 
direct  observation  of  Uranns  at  disposal  whilst  I 
had  not  a  single  observation  of  Neptnne.  And  yet 
the  maas  only  of  Uranus  was  required  to  be  de- 
duced from  ita  peitmbattona  on  Saturn,  whilst  I 


•ouglit,  fkom  fhoM  «f  Veptne  on  Unmni,  dw 
direction,  the  distance,  and  the  masa  of  the  planet 
Will  it  be  aaid  then  that  there  an  two  plaaeu 
Uranus?  It  should,  to  he  consistent  Thus,  then, 
the  direetion,  the  dlataaee  from  tiie  Bun,  the  mass 
of  NeptUBo-ihat  la  to  aay,  tlM  only  threa  tMqgs 
which  might  justly  he  xaooired— an  exact  ia  aqr 
theory  beyond  all  nope.  The  Neptnne  which  has 
been  found,  like  that  which  I  sought,  satisfies  per- 
fectly the  pertoihatioiia  of  Umnus.  TUs  great 
accusation^  which  haa  made  ao  much  noise,  fdls 
back  into  that  nothingness  from  which  it  ou^t 
never  to  have  emerged.  I  might  atop  ben.  I  shall 
conclude  by  oonsideiiag  the  diatance  of  the  Son 
from  the  Berth,— which  haa  eoat  aatnnomsn  so 
nnch  lahonr ,  so  maliy  journeys,  dangers,  and  ahnost 
-  martyrdom.  The  meeanrementof  this  frmdamental 
element  of  our  system  h**  pnseated,  In  the 
hands  of  the  greatest  astronomera,  discordaness 
greater  than  those  objected  to  me.  It  may  be  ob- 
tained in  two  ways— br  means  of  Mars  or  of  the 
transits  of  Tenus  across  the  Sun.  The  first  method 
la  less  precise  than  the  second ;  but  In  return  it  may 
be  npeeted  as  often  as  desired,  whQe  the  second 
can  be  employed  only  twice  in  about  120  viars. 
Man  was  the  first  emplered  in  1750  by  Lacaille  and 


by  other  astronomers  of  vast  merit.  They  n 
found  by  this  means  more  than  82,271,000  post 
kaguea  for  the  distance  of  the  Earth  ftom  the  Suiir 
And  the  agreement  of  the  results  obtained  by  re- 
peated measurements  gave  perfect  confidence  in 
this  number.  Now,  when  the  transit  of  Venus 
across  the  Sun  occurred  in  1709,  a  distance  of 
38,410,000  post  leagues  was  obtained  by  mesas  of 
this  transit.  The  dilTerence  of  the  two  results, 
6,145,000  leaguet!,  is  simply  the  fifth  part  of  the 
former.  I  will  add  that  the  dlfliculty  is  not  com- 
pletely resolved  at  present.  I  have  never  had  a 
similar  difference.  Should  it  not  be  admitted,  tbeT^ 
for  the  sake  of  consistency,  that  there  are  two  Suns, 
as  there  are  to  be  two  Neptimes— the  San  of  Man 
and  that  of  Venus? 


LIOHTIMG  BT   BLBCTEICETT. 

A  very  interesting  lecture  on  the  Physical  P»- 
pertiee  of  Light  was  delivered  by  J.  H.  Feppni 
Esq.,  on  Thursday  evening,  at  the  re-epenlBg  of 
the  Western  Literary  and  Scientific  InstitntioD 
under  new  auspices.  Should  all  the  lectures  be  ss 
ably  given  as  this,  we  cannot  be  mistaken  hi  sati- 
cipating  great  success  to  the  institutioD.  the 
lecturer  after  alladmg  to,  and  iUnstratlng  the 
different  means  by  which  light  eouM  be  oMaiaed, 
and  the  various  theories  and  laws  governing  it> 
production,  dnw  the  attention  of  bis  auditovy  to 
the  electric  light  He  said  that  electriefty  had  beea 
long  known  as  a  most  powerful  agent  fbr  the  produc- 
tion of  light,  but  that  the  obstacles  to  iU  empleynest 
for  illuminating  pnrpoaes,  eonsistlBg  chiefly  la  t^ 
inability  to  procure  a  sustained  and  steady  ligbt, 
had  hitherto  been  thought  Insurmonnlable.  He, 
however,  had  the  satislhctloa  of  exhibiting  an  elee- 
tric  light  apparatus  invented  by  Messrs.  Staitc  snd 
Petrie,  in  which  every  ditBculty  had  been  overceme. 
The  lecturer  then  put  the  apparatus  in  connection 
with  the  wires  of  a  galvanic  battery,  and  tame. 
diately  a  beautifully  pure  and  intense  white  ligM 
was  produced,  completely  erlipsing  the  ten  gas 
lights  with  which  the  hail  was  lighied,  a*  also  an 
oxyhydrogen  light.  The  paper  shade  was  remo><» 
from  the  apparatus,  and  the  light  intercepted  by  • 
glass  prism,  showed  the  purple  and  violet  np  "J 
great  perfection.  We  shall  lay  before  our  readers  • 
ftill  description  of  Messrs.  Staite  and  Petne  •  1«« 
improvements  shortly  after  the  enrolment  of  Wew 
apeciflcatlon  in  January  next  * 
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OUTTA  PBRCHA  COMPANYS  WORKS 

WHARF  ROAD,  CITY  ROAD. 

London,  Ut  April,  1848. 

THB  OUTTA  PEBCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  Increasing  demand 
for  the  Patxh*  Gutta  Pbxcba  Dbxvimo  Bavds  Justifies  the  utmost  confidence  that  they  are  fuUj 
^yproved. 

Their  dnraMlity  and  strength— ^permanent  contractility  and  uniformity  of  substance^their  non-suscep- 
tibility of  iiUury  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  which  the 
siugle  Joint  required  can  be  made  in  Bands  of  any  length-^render  them  superior  tor  almost  sll  working 
purposes,  and  decidedly  economical. 

OoLosHxa,  TuBivu  of  all  sisea,  Bouoisa,  CATHSTZxa,  Stxthescqpss,  and  other  Surgical  Instruments; 
Mouunoa  von  Pxctvxx  Feamxs  and  other  decorative  purposes;  Whips,  Tbokob;  Txvxis,  Golf,  and 
CmicxxT  Balm,  frc.,  in  great  variety. 

Patent  Gutta  Percha  Shoe  Solea. 

The  applicability  of  Gutta  Percha  Soles  for  BooU  and  Shoes  having  been  extensively  and  satisfactorily 
teeted,  we  can  unhesitatingly  recommend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
•eknowladged  by  adl  who  have  tried  it.  Indeed,  experience  has  proved  that  GutU  Percha  Soles  wear  twice 
as  long  aaleathec,  with  great  additional  peraonal  comfort;  and  they  remain  perf^tly  imper? ioua  to  wet 
natll  quite  iron  through. 
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T^HB  improvements  embraced  in  Mr, 
Henson'B  present  patent  are  classed  under 
three  separate  heads :  I.  Improvements 
in  wheels.  II.  In  axles.  III.  In  springs. 
IV.  In  goods'  wagons. .  And,  V.  Ves- 
sels of  capacity  for  the  conveyance  and 
storing  of  gunpowder  and  other  combusti- 
ble substances. 

I.  Improvements  in  fVheelt. 

These  improvements  are  thirteeft  in 
number— not  all  capable  of  embodiment 
in  any  single  wheel,  but  consisting 
rather  of  so  many  different  and  altemar 
tive  modes  of  forming  railway  wheels. 

1.  The  spokes  of  the  wheels  are  pro- 
posed to  be  formed  of  bars  of  rolled 
iron,  so  shaped  at  their  inner  ends,  that 
on  being  arranged  in  a  circle  and  their 
ends  welded  together,  the  latter  shall 
form  the  nave.  These  peculiarly  shaped 
ends  may  consist  either  of  separate 
rolled  pieces  welded  to  the  spokes,  or  be 
originsdly  formed  in  one  with  the  spokes. 

2.  Out  of  one  piece  of  rolled  iron  are 
to  be  formed  part  of  the  felloe  and  part 
of  one  of  the  spokes  of  the  wheeL 

3.  From  one  piece  also  of  rolled  iron, 
part  of  the  nave  and  part  of  one  of  .the 
spokes  are  to  be  formed. 

4.  The  nave,  the  spokes,  and  the 
felloe  are  to  be  formed  of  two  pieces  of 
rolled  iron  (such  as  2  and  3)  welded  to- 
gether. 

5.  The  nave  and  portions  of  all  the 
spokes  are  to  be  formed  in  one  solid 
piece  of  iron.  . 

Three  several  modes  of  effectmg  this 
are  specified.  Two  of  tiiese,  which  are 
remarkable  for  their  novelty,  are  thus 
described : 

I  form  roughly,  in  the  ordinary  maxinaf 
with  a  forge  hammer,  pieces  of  faron  (either 
out  of  new  iron  or  out  of  wrought  iron 
Bcraps)  into  the  circular  ahapc  wiih  raised 
centre,  shown  in  plan  and  section  in  figs.  1 
and  2.  1  then  place  these  pieces  in  dies  of 
suiUble  form  and  size,  and  by  hammering, 
gire  them  a  more  perfect  form  and  finish. 
The  central  hole  for  the  axis  at  C,  may  be 
bored  out  of  the  solid,  or  it  may  be  punched 
or  cut  out  under  the  forge  or  other  hammer 
to  withm  a  litUe  of  the  finished  dimensions, 
and  afterwards  bored  to  the  finished  size. 
The  parts,//,  may  then  be  heated  and  cut 
out,  either  by  the  smith  or  the  forgeman. 


^,  H.  H.  Henwrn,  fitenp 
October  li,  1848J 

with  chisels  or  cutters,  or  by  a  powertU 
steam  or  hydrauHc  pump  or  press ;  or  they 
may  be  cut  out  without  heating  by  mesns  of 
a  slottmg  machine.  The  nave  and  inner 
portions  of  the  spokes  having  been  th« 
completed,  I  then  weld  on  to  the  ends  of 
these  inner  portions  of  the  spokes  pwoes  oi 
the  part  felloe  and  part  spoke  form*  "PJ" 
sent^d  m  figs.  3  and  4,  wWch  compl**"^* 
wheel,  in  so  far  as  regards  aU  the  caiW 
parts,  namely  the  nave,  the  spokes,  and  the 
felloe*  ^ 

Or,  second,  I  take  piesss  of  P^^  iwa.  of 
half  an  inch,  or  any  other  convenient  tuci- 
ness,  and  by  a  punching  or  o^er  m»^ 
cire  them  the  shape  shown  m  figs.  5  and  fc 
These  pieces  of  pUte  iron  are  than  pUea 
together  in  the  manner  shown  in  the  ■«- 
tional  view,  fig.  7,  and  haat^  to  a  indtog 
heat  in  a  suitable  furnace,  after  which  ttey 
•re  phMjed  in  a  die,  such  as  that  exhibited  la 
pUn  at  f^.  8,  which  serves  the  office  of  sn 
Livil,  onwhich  they  are  welded  by  the  actioa 
of  the  forge  or  other  hammer  into  oae  bom 
mass.  A  top  die,  fig.  9,  of  coneiq?oiidtag 
form  to  the  bottom  one  (fig.  8)  is  nert  used 
for  the  purpose  of  shapUig  the  wel^  »*» 
into  the  farm  represented  by  figs.  10  (pta) 
and  11  (section).  And  m  order  Uiat  tto 
parts  of  the  nave  between  the  spokes  msj 
be  more  neatly  formed  and  finished,  I  hamDier 
the  same  by  inserting  between  the  spoK*, 
suitable  blocks  of  cast  or  wrought  irw 
(removmg  these  blocks,  of  course,  after  tne 
Operation  has  been  performed).  The  ho- 
mering process  is  then  completed  by  ptaonj 
the  whole  between  a  pair  of  dies,  ss  shoij 
by  the  sectional  view,  fig.  12,  «ft«r  wtacj 
nuitters  are  in  a  fit  state  for  !»*▼>?«**;•'*; 
mainhig  pordon  of  the  spokes  welded  on  » 
before  described. 

6.  The  ends  of  the  spokes  are  inserted 
in  two  indented  collars,  and  the  spokei 
and  collars  then  welded  together. 

7,  The  wheel  is  made  of  hammcwd  or 
rolled  plates  of  iron,  and  the  plates  foil- 
ing the  part  between  the  "Poka  «d  ^nc 
rim  of  the  wheel  are  wel5ed  either  to 
the  outer  rim  or  to  the  nave,or  to  ww- 
Sometimes  the  rim  and  that  P»rt  ^tween 
the  rim  and  the  nave  are  made  m  mc 
piece,  and  sometimes  also,  the  two  »» 
named  parte  are  made  in  one  piece  wi» 
the  nave.  .  ^j. 

8.  The  nave  and  a  portion  ot  "^ 
spoke  are  formed  by  hammenog  » 
above. 
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henson's  improvements  in  railway  wheels. 


9.  The  xuLie  is  iDserted  into  wooden 
wheels  by  means  of  a  press,  and  the 
wooden  segments  forced  out  against  the 
tyre. 

10.  The  tyres  of  wheels  are  made  of 
wrought  iron  or  steel,  bent  and  welded 
into  continuous  rings,  and  finished  by 
hammering,  so  as  to  obviate  the  neces- 
sity of  turning  such,  tyres  in  a  lathe.  A 
very  cleverly  contrived  machine  for  pro- 
ducing these  tyres  is  described,  but  the 
patentee  does  not  confine  himself  to  the 
use  of  that  alone. 

11.  The  tyre  is  to  be  secured  to  the 
felloe  or  to  the  spokes,  or  to  the  rim  and 
spokes,  by  projections  formed  either  at 
intervals  or  ocmtinaously  on  the  outside 
of  theme. 

12.  The  wheels  are  to  be  formed  of  a 
combination  of  iron  and  gutta  pereha, 
or  any  of  the  compounds  of  gutta  per- 
eha suitable  for  the  purpose. 

'  The  gutta  pereha  is  run  in  a  melted 
state  into  a  space  between  the  felloe  and 
tyre. 

13.  Wrought  iron  bosses  are  com- 
bined with  tyres  having  internal  flanches, 
and  a  peculiar  methM  is  described  of 
fastening  and  welding  such  wrought  iron 
bosses. 

II.  Improvemenis  in  Axles. 
1.  The  axles  of  the  wheels  of  railway 
carriages  and  wagons  are  proposed  to^ 
be  made  of  steel  and  wrought  iron  com- 
bined together  in  the  following  manner : 
I  first  make  a  moold,  the  centre  part  of 
which  consists  of  a  hollow  oblong  piece  of 
wrought  iron  and  the  outer  partf  of  cast 
iron ;  and  the  former  though  placed  within, 
is  not  otherwise  united  to  (he  latter.     I  fill 
up  the  wrought  iron  centre-piece  while  it  is 
in  a  welding  state  with  cast  iteel  in  a  fioent 
state,  which  permanently  combines  with  the 
wrooght  iron  easing.    I  then  part  the  outer 
(or  cast  iron)  halves  of  the  mould,  which 
leaves  the  inner  part  detached  therefrom  in 
the  shape  of  what  may  be  called  a  **  com- 
pound steel  and  wrought  iron  ingot."    I 
utit   roll   or   hammer  this   ingot  into  a 
Hcgmeaul  form.      I  then  take  a  number 
of  lucb  segments  and  of  suitable  lengths, 
uid  KiTHQge  them   together  in  concentric 
circles  so  as  to    form  a  fagot;    a  circular 
uriiiuc  being  left  in  the  centre  to  be  filled  up 
in  muimer  to  be  presently  explained.    The 
figot  thus  formed  is  held  together  by  two 
huu|ii  and  exposed  to  the  action  of  a  suit- 
ably furnace  till  it  attains  a  welding  heat, 
wUen  bj  passing  it  through  rollers,  or  be- 
tween suitable  swages  under  a  hammer,  the 
whole  of  the  wrought  iron  parts  are  soundly 
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Fig.  10. 


welded  together  without  the  cast  itsrf  w- 
cloaed  within  them,  being  at  aU  eqM^,!f 
the  direct  action  of  the  fire.  And_*/7 
fagot  so  composed,  combined,  sad  weW«»» 
I  form  the  outer  shcU  of  the  sxls. 
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2.  The  axles  are  encased  in  wood  in 
order  to  prevent  or  diminish  vibration. 

3.  Auxiliary  staj-rods  are  employed, 
which  reach  horizontally  from  one 
wheel  to  the  other,  for  the  purpose  of 
keeping  the  wheels  together  in  the  event 
of  anyfraeture  of  the  axle. 

4.  The  parts  of  the  axles  between  the 
wheels  are  enclosed  in  cylinders,  and  the 
wheels  stayed  bv  diagonal  rods  connected 
to  a  central  collar  on  the  axis ;  for  the 
purpose  also  of  preventing  vibration. 

5.  Long  working  bearings  are  used  to 
enable  the  wheels  to  run  looselv  on  their 
axles,  which  may  either  revolve  or  be 
fixed  between  the  naves  of  the  wheels. 

6.  Between  the  naves  of  the  wheels 
and  the  axle,  cushions  of  gutta  percha, 
vulcanised  India-rubber,  or  other  like 
elastic  substance,  are  inserted,  in  order 
to  prevent  vibration. 

IIL — Improwmentt  in  S^ngs. 

1 .  A  liquid  is  introduced  into  the  cylin- 
ders of  compressed  air  springs,  to  form  a 
hydraulic  joint  or  packing  for  the  piston 
or  ram  to  work  through,  and  so  to  pre- 
vent the  leakage  of  air  from  the  cylin- 
derSf  as  before  described. 

2.  Steel  springs  are  employed  in  com- 
bination with  elastic  pistons  working  in 
a  cylinder,  and  the  employment '  of 
wrought  iron  cylinders  in  combination 
with  ouffer  springs,  both  of  which  com- 
binations are  dumed  as  new. 

3.  An  elastic  air-proof  diaphragm 
is  introduced  into  cylinder  springs,  to 
prevent  the  leaking  out  of  <he  air  from 
the  cylinder. 

4.  The  springs  are  proposed  to  be 
made  of  bars  of  steel,  of  a  girder  section, 
with  ribs  or  flanches. 

5.  For  buffer  bearers  and  draw-springs, 
Mr.  Henson  nroposes  to  use  spiral  springs 
in  the  eonical  forms  of  diminishing  spi- 
rals* 

The  construction  of  these  springs  is 
exceedingly  ingenious,  and  in  a  ftitnre 
Number  we  shall  give  a  full  description 
of  them,  with  engravings. 

IV.-^Ifnprovementi  in  Goods  Wagons, 
Mr.  Henson  introduces  this  branch 
of  his  improvements  by  the  following 
reference  to  a  former  patent : 

In  the  ipedfioation  of  former  letters 
patent  for  Eng^d,  granted  to  me  on  the 
30th  of  August,  1846,  for  "  certain  Improve- 
ments in  railways  and  railway  carriages, 
baring  for  their  object  tiie  better  acoommo- 
datfamaBd8ecnrityofthepabUe,"Ideseribed 


and  daimed  amode  of  oonstmeling  the  body 
parts  of  goods  carriages  of  doable  panel- 
ings  of  iron,  or  iron  and  wood,  and  with 
sliding  roofi,  whereby  the  same  are  rendered 
fire  and  water  proof,  and  may  be  as  readily 
loaded  and  unloaded  from  the  top,  as  open 
wagons.  The  plates  of  which  these  pan- 
nelings  were  composed  were  described  as 
being  attached  to  a  framing  of  iron  ribs, 
formed  either  by  bolts,  nats,  or  riTets ;  and 
in  the  case  of  a  combination  of  iron  and 
wood  being  employed  in  the  panelings,  the 
iron  was  directed  to  be  placed  on  the  out- 
side. The  roof  dso  was  represented  as 
being  made  in  two  parts,  one  of  which  was 
fixed,  and  the  other  moveable— the  latter 
sliding  lengthwise  over  the  former. 

1.  The  principal  improvements  in  the 
arrangements  now  specified  by  Mr.  Hen- 
son, are  embodied  in  the  goods  wagon, 
two  views  of  which  are  given  on  our 
first  page.  No.  I.,  is  a  side  elevation, 
and  No.  II.,  an  end  elevation,  partly  in 
section. 

The  framework,  AA,  is  composed  of  wood 
indurated  and  rendered  fireproof  by  Payne's 
process,  or  by  aoy  other  known  and  ap- 
proved means.  One  set  of  panels  only  is 
used,  and  these  are  attached  to  the  inside  of 
the  framework  by  means  of  icrews,  as 
shown  in  the  figures.  The  middle  part  of 
the  roof,  B,  and  the  middle  parts,  CC,  of 
the  sides  of  the  wagon  are  connected  toge- 
ther and  made  to  slide  outwards  towards 
either  end. 

2.  Several  other  modifications  in  the 
mode  of  opening  the  sliding  portions  of 
the  roof  oi  goods  wagons  are  described 
and  claimed  '*  in  so  far  as  the  same  have 
not  been  anticipated  by  the  specification 
of  the  former  letters  patent  granted  to 
me  and  hereinbefore  referred  to." 

'3.  Mr.  Henson  proposes  to  employ 
also  for  the  covering  of  goods  wagons 
sheets  of  gutta  percha,  or  of  any  water- 
proofed textile  fabric,  or  of  any  other 
flexible  water  proof  substance  or  material 
capable  of  having  a  sheet  form  given  to 
it,  mounted  on  rollers  or  otherwise,  so 
as  to  be  drawn  to  and  fro  to  any  desired 
extent,  over  the  top  of  the  wagon. 

4.  Or,  strips  of  iron  overlapping  one 
another  and  mounted  so  as  to  be  rolled 
back  at  pleasure  to  any  required  extent 
(similar  to  the  patent  wmdow  shutters  of 
Messrs.  Bunnett  and  Corpe). 

y.  Improvements  in  Fesseis  of  Capa- 
city for  the  Storing  and  Conveyance 
of  Combustible  Swstanees. 
1.  Mr.  Henson  describes  an  improved 
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fire- proof  wagon  for  the  conveyance  on 
railways  of  gunpowder  an4  other  com- 
bustible substances,  the  distinguishing 
peculiarity  of  which,  consists  in  the  body 
of  the  wagon  containhig  ipiide  a  safety 
magazine  insulated  by  water  or  carbonio 
acid  gas. 

2.  A  portaUe  apparatus  on  the  same 
plan  as  tne  preceding. 

3.  '^  To  enable  gunpowder  and  other 
such  combustible  substances  to  be  with- 
drawn in  small  quantities  at  a  time  from 
the  vessels  in  which  they  are  stored, 
without  taking  off  the  lids  or  covers,  and 
without  any  risk  of  sparks  reaching  to 
the  bulk  of  the  substance  inside^  I  make 
use  of  an  instrument  of  the  following  de- 
scription, which  is  permanently  attached 
to  the  bottom  of  the  vessel,  it  consists 
of  two  concentric  tubes  fittiqg  each  other 
so  closely  that  the  interior  one  is  just 
free  to  turn  within  tbe  other,  without 
any  considerable  friction ;  and  this  double 
tube  is  inserted  into  the  vessel  close  to 
the  bottom,  but  in  a  position  slightly  in- 
clined  upwards ;  care  being  taken  to  make 
the  point  of  insertion  perfectly  air-tight. 
Both  tubes  have  near  to  theur  outer  and 
inner  ends  apertures  of  ec^ual  dimensions 
cut  out  of  their  peripheries.  The  outer 
tube  is  permanently  fixed  in  the  vessel, 
and  its  apertures  are  at  top  and  bottom 
of  the  tube.  The  inner  tube  can  be  drawn 
out  to  nearly  its  full  extent,  (being  pre- 
vented from  being  altogether  withdrawn 
by  a  flange  on  its  inner  end,)  and  it  may 
be'turnedso  that  its  apertures  shall  either 
coincide  with  those  of  the  outer  tube  or 
the  reverse.  When  it  is  desired  to  with- 
draw from  the  vessel  as  much  gunpow- 
der or  other  combustible  material  as  the 
inner  tube  will  hold,  it  is  turned  round 
till  the  aperture  at  its  inner  end  corre- 
sponds with  the  aperture  at  the  inner  end 
of  the  outer  tube,  when  the  gunpowder 
or  other  combustible  materiu  flows  in 
and  fills  it.  The  tube  is  then  turned  back 
till  the  two  apertures  at  the  outer  end  of 
the  tubes  coincide,  when  a  suitable  re- 
ceptacle being  provided  for  the  purpose, 
the  contents  of  the  inner  tube  flow  out 
into  it." 

Forsyth's  patxmt  railway  whkjus, 

[Patentee.  Thomas  Forsyth,  New  North-road^ 
EaglDoer.  Patent  dated  April  14,  \MB}  Speotfica- 
tioD  enrolled  October  14.  1848.J 

Mr.  Forsyth*s  improvements  in  the 
manufacture  of  railway  wheels  eonsist  in 


rolling  them  by  suitable  machinery,  out 
of  circular  discs  of  wrought  iron  con- 
taining the  requisite  quantity  of  metal, 
but  of  half  the  diameter  and  double  th« 
thickness  of  the  intended  wheel ;  or  of 
rolling  them  out  of  thin  circular  discs 
of  wrought  iron,  to  which  curved  pieci*8 
of  wrought  iron  have  been  welded,  is 
order  to  obtain  the  required  degree  of 
thickness  at  the  felloe  and  nave  por- 
tions of  the  wheel.  In  the  latter  case  the 
circular  disc  of  wrought  iron  is  of  nearly 
the  same  diameter  as  that  of  tbe  intended 
wheel. 

The  discs  of  wrought  iron  are  first 
heated  in  furnaces  near  which  the  rolling 
machine  is  placed,  and  into  which  tbej 
are  successively  lifted  by  cranes.  This 
machine  consists  of  a  framework  which 
carries  a  vertical  spindle  passing  through 
the  centre  and  thereby  supporting  the 
disc.  Opposite  to,  and  at  a  convenient 
distance  from  that  portion  of  framework 
cannring  the  spindle,  is  an  upright  shsft 
which  gives  rotary  motion  to  two  axles» 
mounted  one  above  another,  and  ia- 
clined,  the  top  one  downwards,  and  the 
lower  one  upwards,  so  that  the  rollisg 
cones  which  they  carry  at  their  otbtr 
extremities  are  in  close  proximity.  Ths 
purpose  of  these  cones,  between  which 
part  of  the  circular  dlse  is  caused  tt 
pass,  is  to  roll  that  portion  of  the 
wheel  which  is  between  the  felloe  and 
the  nave,  and  the  distance  between 
them  may  be  regulated  at  pleasure  hy 
means  of  a  toothed  pinion  and  rack. 
Behind  the  vertical  spindle  are  attached 
to  the  framework  which  carries  it,  two 
axles,  which  are  inclined  towards  oos 
another  and  furnished  with  rolling  cones 
of  smaller  siae  than  the  other  two,  aad 
phoed  one  above  ^e  other,  below  the 
nave  of  the  wheel.  The  office  of  thcss 
smaller  cones  is  to  make  the  nave  sur- 
faces of  the  disc,  smooth  and  onifbrsi. 
Around  the  dise,  and  fixed  hi  the  fruM* 
work  are  placed,  at  eonvenient  distanow 
therefrom,  several  gnMe  pulleys  hsvisg 
indentaUens  in  their  periphenes  whifli 
serve  to  give  the  desired  form  to  the  tyre 
and  flange  of  the  wheel.  The  pressure  o( 
these  guide  pulleys  against  the  edee  «f 
the  disc,  or  tyre  and  flange  of  the  wheel, 
is  regulated  by  hand  wheels. 


MADIOAK   AND  HA1>1>AK'9  ^ATBWT   KAtLVAY   WHEELS. 


391 


OMVir   AWD  WiWlTAN's.  PATBMt  UKtBOM 

or    ArrACttiNci  vrBia   to   bailwat 

irHBIt.8* 

[Patentees,  Chartoi  Green  and  7«mefl  Newman. 
Blnntngham,  maooiketurMrt.  Patant  dated  Apta 
13k  IMS  I  gptMflcfttiatt  aaroUad  October  14, 18iS.] 

Th^  inrentioD  of  Meim.  Green  and 
Newman  eonsists  in  a  Aamier  of  attaoh- 
ins  tyre  ban  to  nttway  wheeb.  f^ 
Mb  pnf  pose  the  pttenteea  employ  a  tyro 
bar  bent  into  a  Btep-like  form,  ana  bavitte 
a  tma^  portion  of  the  lower  Terticd 
point  bent  again  at  right  angles,  so  as  to* 
serve  fo^  a  oatoh  ov  raat  to  the  Cetbe  of 
tlie  wheeL  Thia  tyre  is  first  kid  ia  a. 
die,  and  4»  Miheeii  i4aeed  thevein,  go 
tbaithe  Mloe  part  mat  real  upon  the 
eatoh.  The  top  verliaai  portion  of  the 
step-like  tyre  bar  is  then  bent  baekwarda 
by  beinr  subinitted  to  the  action  of  a 
BOTies  of  top  diea,  natil  h  lies  along, 
and  fai  dooe  oontaet  with  the  horUi 
lotttal  portioii  of  the  tyre  bar,  bat 
projecting  beyond  it,  when  it  is  cienehed 
down  upon  the  felloe  of  the  wheel,  which 
is  then  neld  fast  between  it  and  the  rest. 
In  some  cases  it  is  clenched  between 
the  spokes  of  the  wheel  for  the  sake  of 
greater  seeurit  j. 


ISA  mo  AW  Awn  RAnnAw'a  pathtf 

BAILWAY  WRBll.8. 

£  Patentee,  BIctaard    Ifadlgan.   of   Haveratock 
I,  C.E.,  nd  Jokn  Cope  Haddan,  of  Llneola't: 
lB»4lelds.  <;.«.     ~  ' 

$peci|icati< 


Pateut  dated   AprU    W,  1W8^ 
Specification  enrolled  October  H,  1848.] 

The  irapvovements  of  Mesara.  Madigaa 
and  Haddan  relate  to  three  kioda  ol 
wbeek«~to  those  formed  from  di«c»  oi 
wtfouj^t  ivon,  to  those  oonstxuoted  with 
wrought  iron  spokes  aod  naves,  and  ta 
auok  M  are  manufactured  of  wrought  and 
•■at  isM,  or  of  east  iron  alone. 

TJU  Wrwghi  fron  JOisc  WkuU^^ 
1.  Thopatentaea  state  that  they  |nia« 
ler  to  ampl^  shecta  af  wcougfat  uroa  m 
winsh  the  grmn.nf.  the  metal  doea  not 
Iter  all  in  one  dirootioB,  but  ladiattT  Irtnd 
the.oeBlre  of  the  cUao,  in  order  to 
diflabiah  the  risk  of  breakage,  and  diat 
they  efibet  thia  objeat  by  piling  or  fagol* 
Ittg  ^e  metil  of  which  the  sheet  is 
oomooseda  ocosawiaew  and  roUisar  it  in~ 
diffiareat  diKCtionsv  until  it  is  of  the  do* 
snlred  thickness. 

From  this  sheet  of  wrought  iron  they 
punch  or  cut  out  a  cirenlar  disc  of  larger 


dkmeter  than  the  intended  wheel-^ufli* 
cient  to  allow  of  the  fbrmation  of  a  rim 
or  fblloe  to  aupnort  the  tyre. 

2.  To  bend  the  ehrcumf^renee  of  this 
diso  at  right  angles^  so  as  to  form  the 
felloe,  the  patentees  aubject  the  heated 
diso  to  the  action  of  a  series  of  suitably 
formed  diea,  after  which  the  tyre  ia 
attached  to  the  felloe  by  shrinking*  holt* 
log,  and  riveting  in  the  ordinary 
nmdner. 

3.  Or  they  forge,  upsets  or  otherwise 
thicken  the  ciroumferenee  of  the  disc  t» 
form  the  felloe. 

4.  Or,  they  fit  the  oivcunilerenoe  ef 
the  diso  into  and  against  a  ribbed  tyre, 
or  between  a  double  ribbed  tyre,  after 
the  manner  patented  by  George  Cdltami 
Decembers^  1837.*  The  disc  mav  hi 
this  case  be  straight  or  curved^  or  bent 
at  an  Migle,  and  the  tyre  made  to  cor<» 
respond,  so  that  the  two  may  fit  exactly. 
The  tyre  and  felloe  are  then  welded  and 
riveted  together  in  the  ordinary  manner. 

5.  The  nave  is  formed  by  making  the 
disc,  in  the  first  instance,  of  the  thick- 
ness of  the  nave,  and  then  diminishing 
the  whole  of  it  in  thickness  by  hammer- 
ing, except  the  central  part,  which  is  to 
form  the  nave.  Or,  they  form  a  recess 
in  the  centre  of  the  disc  on  one  side 
which  produces  a  corresponding  projec- 
tion on  the  other  side,  and  weld  on 
bosses  to  form  the  nave,  one  into  the  re- 
oess,  and  the  other  to  the  projection.  A 
third  method  given  for  forming  the  navct 
consists  in  boring  a  hole  in  the  wrought 
iron  disc  of  larger  diameter  than  that 
which  is  to  serve  for  the  axle,  and  cut* 
ting  the  disc  radially  for  a  short  distance, 
then  bending  these  radial  portions  of  the 
diso  in  alternate  directions,  and  finally 
casting  the  nave  thereon  in  suitable 
monkis.  It  b  also  proposed  to  cast  the 
nave  upon  one  or  both  sides  of  the  uncut 
dice,  and  to  employ  Perlbach's  patent 
method  of  producing  a  perfectunion  be* 
tweea  the  aurfaces  of  tlm  wrought  and 
eaatiroa.t 


*  Mr.  Cottam's  patent,  dated  December  5,  1837, 
««•  '(For  inipraveHteatB  Ib  tlw  oonBtniotion  af 
whaalti  far  railway  and  other  carxia^ee."  Ui«  tn- 
Yentlon  consists  in  a  mode  of  affixing  tbe  iron 
tpokes  iio  their  rfmi  ti  ftlloes  by  welding  their 
outer  eada  to  a  flange,  or  betveen  flanges^  pre- 
viously formed  on  the  inner  periphery  of  the 
iblloe.  After  this,  the  tvre  is  shrunk  on  as  usual. 
The  patentee  also  describes,  but  does  not  clafan,  an 
apparatus  for  welding  these  wheels. 

\  For  specification  of  Perlbach's  intention,  ite 
Mech.  Mag.  r<A.  xlti9.  p.  119. 
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fFhitli  wM  Wrought  Iron  i^et  and 
Naves. 

1.  The  spokes  ire  proposed  to  be 
welded  alternsteljr,  first  to  one  side  of 
the  wrought  iron  ntve  and  then  to  the 
other,  and  afterwards  welded  to  the  T 
pieces,  which  form  the  inner  rim  or  fel- 
loe for  the  support  of  the  tjro ;  these 
pieces  being  first  bent  into  an  an  of  a 
eirole.  These  spokes  may  also  be  of  an 
L  form,  or  double  L  form,  and  welded  to 
the  nave  and  together,  so  as  to  form  also 
the  felloe,  as  in  the  case  of  the  T  spoke. 

2.  Holes  are  to  be  cat  in  the  nave  into 
which  the  spokes  aro  welded,  or  the  nave 
is  to  be  formed  of  pieces  of  sheet  iron^ 
and  these  welded  to  the  inner  ends  of 
the  spokes. 

8.  The  spokes,  nave,  and  felloe,  are  to 
be  formed  out  of  rolled  bar  iron  of  the 
L  or  double  L  form.  In  this  case  the 
bars  are  first  rolled  out  straight  with 
projections  at  their  ends  and  oent  into 
the  angular  form,  when  on  beinff  ar- 
ranged radially  the  inner  ends  of  the 


bars  with  Ae  imgeotioDS  thereon  fonn 
the  nave,  and  ue  remaiaiag  portions  of 
the  bars,  the  spokes  and  inner  rim  or 
felloe.  The  parts  forming  the  nave  are 
afterwards  welded  together ;  and  in  some 
eases  a  boss  is  weldra  on  to  one  or  both 
sides  of  the  nave.* 

4.  The  felloes  of  any  of  these  wheeb 
may  be  welded,  nnited  or  bolted,  or  other- 
wise secured  to  a  ribbed  or  a  doable 
ribbed  tyre. 

fTnmghi-ircnArm  or  CoH^itonWheeU. 

1.  The  cast  iron  is  proposed  to  be 
upon  a  disc  in  portable  mooklSy  and 
Perlbaoh's  process  to  be  employed  to 
produce  a  union  between  the  two  metak. 
The  tyro  is  to  be  afterwards  put  on  after 
the  ordinary  manner. 

2.  The  body  of  the  whed  is  to  be 
formed  of  east  iron  entirely,  by  mnning 
the  iron  into  the  space  encirded  br  the 
tyre,  and  causing  it  to  adhere  to  the  in- 
side surface  thereof. 


OK  TBS  PEiyCIPLBS  Or  ALOBBaA,  AS  ▲  STSTBli  OF  OBKBnAL  BBASOKIIfe;  WTrS 
A  SKBTOH  or  ITS  BBCBNT  PBOOBBSS,  AND  A  BBFBaBMCB  TO  SOMB  BBCBMT  PAFBBa 
IN  THB   «  MBCHANIOS'  MAOABIKB." 

(Oondoded  ftom  page  S48.) 


It  has  been  made  clear,  I  trust, 
that  algebraic  theorems,  equations,  for- 
mulae—(call  them  what  you  will,  and 
for  the  sake  of  fixing  the  ideas,  let  the 
binomial  theorem  be  taken  as  an  ex- 
ample <nr  trpe  of  such) — ^may  be  ob- 
tained simply  by  combining  the  symbols 
according  to  certain  laws,  the  sjrmbols 
themselves  having  no  particular  signifi- 
cation whatever.  The  process  by  which 
such  unmeaning  results  are  derived  is  in 
oue  sense  a  purely  mechani9al  one— but, 
nevertheless,  each  step  is  a  logical  deduc- 
tion fhmi  the  preceding.  (Refer  to  the 
extract  ftom  Dbgald  Stewart.)  If  there 
be  now  any  signification  assigned  to  these 
hitherto  immeaning  svmbols.  according 
to  the  principles  we  nave  already  seen 
to  guide  the  selection  of  sijpiiflcations— 
(namely,  that  such  meaniQgs  only  are 
to  be  taken  whose  very  nature  renders 
the  laws  of  combination  used  in  forming 
the  theorem  necessary  lawSt  t^^^  these 


said  meanings  are  given  to  the  symbols,) 
the  theorem,  which  is  now  interpretablcy 
expresses  a  necessary  truth — ^the  conse- 
quence of  the  very  nature  of  the  things 
signified.  And,  inasmuch  as  there  are, 
or  may  be,  many  different  things  which 
when  represented  bv  these  symbols^ 
necessitate  these  said  laws  of  combina* 
tion,  (on  which,  and  on  which  alone,  I 
repeat,  the  theorem  is  fbonded),  die 
theorem  mav  obviously  express  more 
than  one  trutn— it  may  express  as  many, 
in  fact,  as  there  are  dfflbrent  meanfangs 
admissible  in  the  symbols.  But,  now, 
suppose  we  can  find  signifleatiotts  for 
some  of  the  symbols  nwd  during  the 
process,  which  make  the  laws  of  oombi- 
nation  which  have  beeii  nsed,  neeessny, 
but  cannot  find  such  significations  for  eui 
the  symbols— Aow  are  wo  to  intorprot 
the  remdt  f  Wh  v,  we  cannot  inteqwol 
it  all  if  any  of  these  unmeaning  ^pi- 
bols  occur  in  U.    But  if  ihie  resnlt  itsdf 


•  This  method  It  Identical  wlOi  that  deiciibed  un- 
der the  let,  2nd,  3fd,  end  4th  heedi  of  Mr. Henton'e 
apecifleetlon  (see  en^  p.8S6);  hut  ae  bothpatenta 
are  dated  on  the  tame  dar,  the  right  of  Mesen. 
Madifan  and  Uaddan  to  ibe  luTentlon  la  Juat  as 


good  aa  Mr.  Heneon'a,  and  Mr.  HanaooTa  aa  good 
ae  thelTB.  The  patent  lawi  have  made  no  ntorlalaa 
for  a  caee  of  confllcttng  title  like  thle ;  and  yet  It  la 
by  no  meaaa  one  of  raxe  oocDrreneo.— Kik  m.  M. 
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18  free  from  them,  ftlthoagli  ihej  mar 
have  occurred  in  the  process,  the  result 
is  a  necessary  truth  or  proposition  which 
may  be  transUted  into  common  lan- 
guage. If  doubts  occur  as  to  Uie  effect 
which  the  unmeaning  symbols  may  pos- 
sibly have  had^if  it  be  imagined  that 
they  have  yitiated  the  chain  of  reason- 
mg  aad  rendered  the  result  uncertain — 
let  it  be  remembered  that  these  symbols, 
although*  unknown  or  unmeaning,  were 
sulgected  throughout  to  the  same  laws 
of  combination  as  the  other  symbols— 
ami  thai  the  theorem  cr  remit  depends 
onfy  o»  these  laws  of  combination.  If 
A  ia  the  same  as  B,  and  B  is  the  same  as 
C,  and  C  is  the  same  as  D,  I  am  certain 
that  A  is  the  same  as  D,  although  I  may 
not  have  the  slightest  idea  of  what  B  ^pd 

2*    (eoeO)  —cos  .l•0•t•».cos(ll— 


C,  or  even  A  and  D  tuan.  If  I  have 
to  perform  an  operation  O.  on  some  sub- 
ject, for  which  I  am  desirous  of  substi- 
tuting another  operation  O4  if  I  could 
be  sure  of  its  producing  the  same  result, 
the  nature  of  both  these  operations  being 
fully  understood,  and  I  learn  that  O^  is 
equiyalent  to  Oa,  and  0,  equivalent  to 
O  ,  and  this  again  to  O4 :  I  am  satisfied 
that  O.  and  O4  are  equivalent,  even 
although  perfectly  ignorant  of  the  nature 
of  Ofl  and  0..  There  is  not  the  slightest 
reason  that  we  should  be  able  to  inter* 
prei  Os  and  O.  in  order  to  be  fuUv  as- 
sured of  the  equivalence  of  O^  and  04. 
Nothing  at  all  would  be  nined,  indeed, 
in  clearness  of  evidence  hy  such  inter- 
pretation. Let  us  now  apply  this  to  the 
examination  of  the  proof  that 

^      ii(»-l) 
2)a+       g    ' '  coB(«-4)e+&c., 


which  may  be  found  in  any  modem  book  on  trigonometry :  the  substance  being  as 
follows:— 

lOanote,  cos  0-f  V^l,  sin  ^  by  the  symbol  jr; 

sfaice      (cos  0+  V^Tl.  sine)(cos.  9-  VTl.  ain  9)i^cos*0+sm'  9-1, 


.*.  cos  0-  y^l.  shi  ^■"■j"'  ; 
therefore  adding  and  subtraetmg  snoceaslvely,  we  get 

2coB9-jr-»--r  and  2  V-l.  sin  9»*--—• 
And  by  Demoure*8  theorem,  we  know  that 

cos  »  O-f  V  -1.  sin  n  0«x* 

COS  »  9—  V^l,  sin  a  tf  —  — • 


.%  2  cos  ne-x»  -f  — .,  snd  2  -/-l.  sm  n  »=#•  - 

*0»-l) 


1^ 


H««e,(2oo.«)-.(*+:i)*-^+«"-V!i?ii^-«"-*+*«. 

1        /  •-*       I    V    »(a-l)^  <t-4       1    \  .  ^ 


and  rabftitating  2  000  «  ^  for 
1 

and  so  on,  we  get  finally  tbe  equation 
above  mention^,  by  means  of  which 
(cos  9)*  is  expressed  in  terms  of  cosines 
{k  multiples  of  9. 

In  this  process  we  have  thejMsentially 
non-arithmedoal  symbols  v^-1  and  «. 
(for  2  cos  9  is  represented  by 


«+■ 


and  as  COB  s  can  never  be  greater  than 
unity. 


M  +  - 


can  never  be  greater  than  2,  and  there- 
fore X  cannot  be  a  number  of  any  kind : 
the  particular   case  of  0  being  aero, 

8  3 
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althoagk  allowing  of  x  havine  an  aritk- 
metical  value,  namely  one,  is  nere  of  tio 
avail,  as  the  equality  is  necessarily  here 
a.  general  one.)  But  in  the  result  or  final 
equation  these  are  both  got  rid  of.  We 
have  here,  then,  a  necessary  arithmetical 
truth  obtained  oy  a  symbolical  process, 
many  steps  of  which  do  not  admit  of  any 
arithmetical  interpretation.  Has  the  in- 
troduction of  these  unmeaning  symbols 
vitiated  the  proof?  Let  us  state  the 
proof  in  common  language,  so  far  as 

if      oog9+ V^-^l  8in0he<detiotedb7x 


that  is  possible,  and  its  nature  and  oon- 
cluslveness  will  become  manifest.    Hke 


steps  are  as  follow : 

(I.)  Cos  B  and  sin  0  are  supposed  to 
have  their  usual  meaning ;  then,  what- 

envrthe  tyuMk^  aod  »/^l  loayrig- 
■Ify,  ppmiied  thef  ne  eonidcMd  4o  Ir 
mhject  4o  the  tntial  iMrt  -of  tnmkia»r 
4kmk  df  idfebrate  a jitib<ik»«4»  ^  atSaaj 
algebn : 


eoB  »-  v'-l  Mn  B  iNttfl  be  Aenotoi  by  --* 


and 


2  eosd 


(2).  On  the  same  suppositions,  it  is 
demonstrated  in  Demoivre's   theorem^ 


a:",   and 


that 

cosn 

e+^/^iannB 

is  n 

ecessarily 

represented  by 

cos  n 

e-V-lsinnO 

by 

1 

and, 

therefore, 

2  cos  ft  0  by 

X.+-L. 

(3).  From  these  two  propositions,  it  is 
a  necessary  consequence,  that  (2  cos  6)» 
must  be  represented  by 

(*  +  -)•, 

X 

and  that  every  such  tenn  as 

X» 

being  equivalent  to  2  cos  «  ^ 

is  equivalent  to  2  cos  (fi  -1)  *, 

2costid  +  2n.  cos(«-2)  e  +  2,ILfiLli)  cog  (ii-4)  B  +  kc. 


1 

is  equivalent  to  2  cos  (»— 4)  B,  and  so 
trtx, 

(4).  Gombiniog  these  proposldons  with 
the  hinoinkl  theorem,  by  wnioliii^teov 
that  the  symboKoal  expressions 

(*  +  -)» 

and  the  series  on  the  second  side  of  the 
«q«atiom  u«  MOeiNrily  •eq«K«leiit  lo 
each  other,  whatever  the  symbols 

«  and  — 

mean,  provided  they  are  subject  to  those 
laws  •f  combination  on  which  the  said 
theorem  is  founded,  we  obtain  the  final 
resttlt  iktt  (after  dividing  both  sides  by 
two) 

2n'^l  (oOS&)"»MSM0  +  »OO8(fl-2)0'l- 

&c. 
The  reasoning  in  this  process  is  simply 
that  des^bed  abdvv,  whers  0«  and  0^ 
are  supposed  to  be  intelligible  operatiooSf 
and  O,  and  O.  unintelligible  ones.  Here 
t^  tos  0»  maj  be  represented  by  0^ 
and  the  series 


byO^ 

Both  (2  cos  0)»  and  the  series  denoted 
by  O4  are  perfectly  intelligible  arith- 
metical operations,  which  it  is  often  desi- 
rable to  be  able  to  substitute  for  one 
another,  [It  is  generally  the  series 
which  we  desire  to  substitute  for  (2  00s 


1-2 
But 


which  wc 
series 


(*+^)», 
rqprcseot   by 


0^  and  the 
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•-2/  f 

whhsh  we  denote  by  O3.  are  both  unin- 
telKgible  operations,  at  least  in  an  arith- 
nieticai  sense ;  for,  as  we  bave  seen,  x 
lloes  toot  and  cannot  mean  aoy  number 
iw^atever.  And  yet,  since  we  are  per- 
Teetly  certain  that  these  two  operations, 
t)u  atad  O9,  are  equivalent  to  one  an- 
otner,  although  we  cannot  interpret 
1ft!ther,  it  follows,  inevitably,  that  hating 

et)ved  that  0^  is  equivalent  to  O^,  and 
4  to  0„  therefore  O^  and  O^  are 
l^lvdent  to  each  other,  which  is  what 
irte  Wanted  to  show. 

ttftny  Worthy  people  of  the  "old 
l^ool"  of  noathematics  (whichy  with 
ine  resbect  be  it  said,  contains  mMgr  old 
ieKoci'Ooys  who  have  stuck  fast  in^their 
edtioation)  entertain  what  is  called  "a 
WhoIesoiAe  horror*'  of  these  abd  all  other 
teodem  practices  in  the  "  black  art'*  of 
algebra,  lliey  prefer  to  put  up  with 
the  tnaiififold  eTils  atad  tedious  opmtions 
«C  a  alamsy  atidimetical  algebta,  tather 
llMts  **!ly  to  othehi  that  they  ktiow  ttot 
«f  But  although  there  is  no  necessity, 
yytti  perhaps  possibility  of  their  coiti- 
^pMhMiduig  ttie  nature  of  tvtch  operations 
m  ikim  denoted  by  O^  and  0„  they 
Iri^t  be  eoiitf need  of  tne  ri^ot-ous  atid 
fetfeetiy  itotelligible  tiatore  W  the  rt»- 
MiAi^  in  ifhlStk  such  opertitSoilS  ate 
feytnbolically  represented.  It  is  rather 
««rprMiig  thAt  even  Woddhouse,  who 
!M  so  fnuch  towards  advancing  the  pro- 
jgltM  from  the  old  to  tha  new  inkthb- 
tnatiflS,  has  in  one  plaoft  (if  not  in  many 
—I  quote  the  only  one  that  occurs  to  me) 
betrayed  a  suspieion  as  to  the  aeaura^yi 
or,  at  any  rate,  the  satisfactoriness  of  the 
nnderti  methods,  and  has  even  fallen 
inadvertently  into  the  very  methods  he 
tkas  tried  to  escape  from.  The  passage 
teferred  to  is  in  a  note  to  page  261  of 
Ma  **  Physical  Astrotiomy :  "* 
*'  1%e  deVdopment  of 
1 

fyx  "-2  rr^  cos  w+r^)-^», 
Was,  during  his  researehes  on  the  pertur- 
Ibation  of  the  planets,  deduaed  by  La- 
grange, and  by  the  aid  of  impossible 
quantities.  In  this  method  he  nas  been 
foUowad  by  Laplaoe  and  other  authors, 
""  ere  follow  the  references.)    The  de- 


2 


monstration  in  the  text  is  obtained  with 
an  expedition  quite 'equal  to  that  which 
thb  Use  of  imaginary  symbols  is  able  to 
confer.*^  Now,  if  the  reader  examines 
this  "  demonstration  in  the  text,^*  he 
will  see  that  it  all  depends  on  using 


for  2  cos  lb, 


(^4) 


for  2  ooa  2  10,  and  so  oa,  whi^  Wood* 
liouse  does  not  soaa  to  have  ^suspected, 
is  quite  as  "impassiMo"  and  "imagi- 
nary'* as  _^ 

«r  say  teyiabol  whteh  jAgtw^  atid  the 
tnt  com  hMt  ttsed.  I  aaV  he  ^does 
>ic^»6am  to  have  MSpa^  this ;  for  lie 
irtfeia  ta  hto  Ttlguaouieujf ,  in  which  not 
one  syUaUa  1*  said  abe«ft  diis  difficulty, 
and  ftx  Woodhowe  was  ]^r«Memlnently  a 
«Miiia«t  aarulittiser  of  the  h>gic  and 
waHdUy  of  iOgabrifd  ffl^sawseft. 

(BtffT  W  pages  dO^HSS  of  tlM  i!th 
Edition  of  his  Trigonometry^  whete  not 
onlv  is  no  mention  made  of  the  Mtt- 
arithmetical  maaninff  of  «,  but  a  distinc- 
tion is  actUSlly  tmplied  Wtween  it  and 
'*  tei«tnarr  syifeM%"  |iage  M.) 

It  nay  oacair  as  a  diffiOnlty,  aiotwMi- 
atandfaig Wfaal has iRvniatd,  tiat inttolK. 
gtble  o^fatms  «rO  tonsfdetvd  in  the 
proof  we  have  just  been  going  through, 
€»  aquivaknt  lb  oihcM  whMh  are  not 
intelligible :  (2  eas  #)»  being  considered 
equivalent  to 

for  example.  And  this  is,  perhaps,  ^e 
difficalty  which  Is  looked  upon  m  the 
ttKiat  formldaUB  of  atty  c  thoi^  it  is,  In 
ftoUty,  only  the  same  fandaaitntal  diffi- 
Onl^aad  inability  lo  ap^reaiato  reasoning 
proeesoea  when  earned  on  by  general 
ajrmbok,  which  wo  have  been  aombating 
Ji  along^  in  one  sha|^  or  another.  But 
there  is,  i&  tnithi  an  anrillif  uity  in  the 
symbol  Ak|  and  in  its  translation  '^equiv- 
aients,"  to  which,  probably,  the  oonfu- 
sion  is  partly  owins.  This  *'  equality" 
or  "  equivalence"  has  no  reference^  and 
oan  have  no  r^erence  to  the  partieniar 
nature  of  the  things  signified  whera  no 
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particular  signification  is  supposed  or 
necessary  in  the  symbob.  As  we  haye 
already  repeated  several  times,  tlie  proofs 
referred  to  depend  solely  on  the  laws  of 
combination  of  the  symbols,  and  not  on 
the  things  signifiea  by  Uiem.  The 
"  equivalence**  of  2  cos  0  and 

X 

is  not  an  equivalence  or  equality  in  an 
arithmetical  sense,  but  merely  in  a  '*  sym- 
bolical" sense,  that  is,  2  cos  B  and 

(,+1) 

are  subject  to  the  same  laws  of  combina- 
tion, so  that  wherever  in  the  process  I 
see  one,  I  can  substitute  the  other,  with- 
out afiPecting  the  reasoning. 

After  all,  however,  this  and  other  si- 
milar difficulties  really  arise  from  the 
want  of  a  distinct  and  thorough  convic- 
tion that  the  theorems  of  tdgebra  do 
absolutely  depend  on  the  laws  of  combi- 
nation alone,  and  not  on  the  meaning  of 
the  symbols  combined.  RecoUeet,  that 
by  the  word  "  Theorem'*  is  meant  here 
simply  the  algebraical  equation,  and  not 
its  interpetration.  For  example,  the 
"  Binomical  Theorem,"  is  merely  the 
equation 

(a+6)  »a  +n,a      ,b  +  &c. 

Perhaps  it  may  assist  the  reader  to 
state  in  words,  that  this  equation  con* 
sidered  in  a  purely  symbolical  light,  sig- 
nifies thaty  *'  Whatever  a  and  ft,  &o.y  and 

their  combinatioiis  (a + 6)  ,  n^a      6,  and 


so  on,  mean,  the  result  of  the  operatioB 

or  operations  indicated  by  (a+b)  ,  ii 
necessarily  identical  with  the  residt  of 
the  operations — be  they  what  they  may- 
indicated  by  the  second  side  of  tne  equa- 
tion.** If  a  and  6,  and  their  combina- 
tions with  each  other  and  with  the  other 
symbols  admit  of  geometrical  interpreta- 
tions :  that  is,  (as  before  explained),  if 
we  can  find  geometrical  signifiatioiis 
for  these  symbols  whose  very  nature 
renders  the  laws  of  combination  (such  is 
aa»aSfi(a  +  b)  »na  +  nb,  &c.,)  by  which 
the  theorem  has  been  obtained,  necessary 
laws, — then  this  final  equation  eznresseB 
a  necessary  geometrical  truth.  Of  this 
we  have  instances  in  the  "  algebraical 
proofs,"  as  they  are  called,  of  the  pro- 
positions in  the  Second  Book  of  Euclid, 
for  example,  the  fourth  proposidon  of 
that  book  is  algebraically  expressed  thus 
(a  +  6)»-c«+2a*  +  4». 
Now,  suppose  we  knew  nothing  of 
Euclid's  proof,  but  had  the  algebnie 
theorem  or  equation  to  start  widi,  sod 
wished  to  discover  whether  such  geome- 
trical significations  can  be  assigned  to  the 
symbols,  as  shall  render  the  laws  of  com- 
bination by  which  it  was  obtained  neces- 
sary laws.  On  trial  such  significations 
are  found ;  namely,  if  by  a  and  b  we 
consider  are  denoted  the  two  parts  into 
which  any  straight  line  can  be  divided: 
by  ab  the  rectangle  whose  sides  are  a 
and  6:  and  b^  the  sign  +  the  same 
notion  as  in  arithmetic.     For,  having 

fiven  such  meanings,  the  laws  of  com- 
ination 


a6«te,  aii«a>  or  66»^,  or  (a-i-6)  (a-f  £)«(a-f&)*. 


are  seen,  from  the  nature  of  the  geome- 
trical ideas  to  be  necessary  laws.  A  rec- 
tangle whose  sides  are  equal  being  a 
square. 

If  we  were  to  define  a  purely  sym- 
bolical equation,  by  saying  that  one  side 
was  merely  the  same  thing  in  other 
words,  as  the  other  side,  we  should  only 
be  wrong  in  using  the  term  '*  words,*' 
instead  of  "combinations  of  the  same 
symbols.'*  Another  definition  has  been 
given,  in  ca&ing  what  is  written  on  the 
two  sides,  **  equivalent  forms.**  But  let 
us  take  the  first  diflnition,  and  trace  the 
analogy  between  it,  and  the  incorrect 
mode  of  expressing  it  just  mentioned. 
When  we  say,  in  common  conversation, 
**  That's  only  the  same  thing  in  other 


words,"  our  minds  go  through  the  same 
process  as  when  we  perceive  the  trudi 
of  a  purely  symbolical  equation.  (Some 
readers  may  require  to  be  reminded  that 
throughout  this  article,  the  term  ** Equa- 
tion," must  not  be  confounded  with  sodi 
equations  as  « + 4  ^6,  or  indeed  with  any 
equations  which  are  proposed  tohe sobfsd: 
the  equations  here  referred  to  are  often 
termed  "  Identical  Equations,'*  and  do 
not  depend  in  the  leaat  on  any  narticalar 
value  or  values  of  the  symbols,  like  those 
numerical  equations  occurring  so  fre- 
quentlv  in  books  on  the  elementary  parts 
of  algebra). 

In  fact,  this  conversational  phrase 
implies  a  perception  of  the  equivalenet 
of  certain  mantal  operations,  of  ^wi 
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the  words  of  ordinary  language  were  the 
signs  or  symbols.  The  words  uttered  by 
the  speaker.  A,  give  rise  in  the  mind  of 
the  hearer,  B,  to  certain  thoughts ;  the 
resulting  or  final  impression  on  the  mind 
has  been  the  same,  in  the  supposed  case, 
at  the  conclusion  of  A's  speech,  as  at  the 
conclusion  of  some  other  speech,  (by  A, 
or  some  third  person,  C,)  of  which  B 
has  remarked  that  the  two  speeches 
"  come  to  the  same  thing,**  or,  '*  are  the 
same  thing  in  different  words."  That  is 
the  two  trains  of  mental  operation  pro- 
duced by  the  two  speeches,  lead  to  the 
same  final  result  in  the  mind  of  the 
hearer B. 

Ordinary  language  is,  in  fact,  as  much 
''a  calculus  of  operations,**  as  those 
more  technically  styled  so.  Both  *  *  words** 
and  algebraic  '"symbols"  are  merely 
signs  of  reasoning,  and  not  reasoning 
itself. 

Sentences,  and  the  other  similar  divi- 
sions of  writing  and  speaking,  are  com- 
binatioos  of  these  symbols,  and  repre- 
sent certain  mental  ooerations,  just  as 
the  combinations  of  algebraic  symbols 
represent  certain  operations  of  a  peculiar 
class.  Open  a  book  in  a  foreign  lan- 
guage, perfectly  unintelligible  to  you ;  the 
8ynaix>ls  it  is  which  are  unintelligible — 
their  laws  of  combination  are  for  the 


most  part  the  same  as  those  in  your  own 
language,  and  all  other  languages.  You 
never  see  an  adjective,  or  a  preposition, 
or  an  adverb  standing  isolated  from  the 
surrounding  words,  any  more  than  you 
see  the  index  *>  standing  without  any 
base,  (1.6.,  the  symbol  as  written  here, 
instead  of  x»f)  or  the  symbol  (log.)  in- 
stead of  log.  «,  except  under  the  same 
circumstances,  indeea,  which  sometimes 
require  such  usages  in  both,  as  when  we 
are  talking  about  the  general  properties 
of  those  parts  of  speech  called  adjectives, 
adverbs,  &c.,  or  of  those  mathematical 
functions  called  log.,  cos,  &c. 

I  have  thus  been  brought  back,  insen- 
sibly, to  the  same  illustrations  as  before, 
and  by  a  very  natural  path ;  for  in  the 
endeavour  to  show  others  the  way  to 
some  hidden  and  obscure  truth,  all  the 
windings  end  in  one  and  the  same  ter- 
minus. The  fundamental  conception  to 
which  I  have  endeavoured  to  conduct 
the  reader,  is  one  of  those  idees  mires^ 
as  the  French  call  them,  which  are 
pregnant  with  new  truths.  It  is  a  seed, 
which  if  once  received  into  the  menul 
soil  and  allowed  to  remain,  will  expand 
and  grow,  by  assimilating  to  itself  what- 
ever is  congenial  to  it  in  the  surrounding 
notions,  and  will  ultimately  bring  forth 
abundantly. 
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Fig.  1- 


[■^ 


i 


^'i 


Sir, — Herewith  I  send  you  drawings 
of  a  design  for  regulating  the  supply  of 
water  to  steam  boilers,  for  insertion  in 
the  Mechanics*  Magazine. 

B  (fig.  1)  is  a  vertical  section  of  part 
of  a  steam  boiler,    a  a,  are  two  plorts 


Fig.  3. 


:C:^r> 


leading  into  the  boiler;  and  bb,  two 
ports  leading  sideways  into  a  pipe,  C,  as 
shown  in  fig.  2.  Fig.  2  being  a  front 
view  of  the  ports,  and  fig.  3  a  view  of 
the  valve  face. 
The  mode  of  action  is  as  follows: 


MODE  OP  COATING  WIRE  WITH  GUTTA  PERCH  A  FOR  ELECTRICAL  PtJBPOSES. 


Instead  of  the  feed-pipe  leading  direct 
from  the  pump  to  the  boiler,  I  propose 
pumping  tne  feed-water  into  a  cistern  or 
reaerToir,  either  above  the  boiler  or  in 
any  place  convenient  for  heating  it,  pro- 
vided it  is  above  the  valve ;  from  this 
reservoir  the  pipe,  C,  brings  the  water 
to  the  ports,  bb;  the  valve  works  up  and 
down  by  a  rod  from  any  convenient  part 
oif  the  engine,  opening  alternately  the 
sorts,  a  a/o  ^-  Snould  the  water  in  the 
boiler  be  below  the  upper  port,  a,  and 
above  the  lower  one  when  the  valve  has 


completed  its  downward  stroke,  the  valve 
becomes  filled  with  water  and  steam; 
upon  the  valve  returning  to  the  posi- 
tion shown  in  fig.  1,  the  steam  escapes 
through  the  upper  b  port  into  the  water 
pipe,  and  ^ater  instantly  fills  its  place, 
which,  ^pon  the  down  strolEft  of  the 
valve,  flows  into  the  boiler ;  thus  it  will 
be  seen  that  the  water  will  never  me 
above  the  upper  port,  a,  or  fall  belo^r 
the  lower  pott,  a,  provided  the  vjdve  is 
of  sufi&cicnt  size. 


ftgM. 


FJr5. 


« 


^igB.  4,  5,  and  6.  represent  another 
plan  for  efieoting  the  same  object,  re- 

Suiring  but  two  ports  instead  of  four ; 
lis  valve  is  worked  in  a  horizontal 
direction.  B  (fig.  4)  being  a  horizontal 
section  of  part  of  a  steam  boiler ;  fig.  5, 
a  view  of  the  ports,  and  fig.  6,  the  valve 
face. 

The  above  valves  require  to  be  kept 
in  their  place  bv  springs,  but  D  valves 
may  be  used  with  the  valve>box  open  at 
each  end  and  packed  in  the  usual  man- 


Fig.  6* 


3^1 


ner.  In  steam -bo&ts  therd  should  be  a 
shiftlhg  connecting-rod  to  connect  the 
vdve  either  with  the  engine  or  the 
donkey.  Hie  two  dotted  lines,  fig.  1, 
show  the  exti-eme  levels  of  the  water. 
I  am,  Sir,  yours,  &c., 

T.  Mot. 

1,  CliSbrd'i  Inn,  Oct.  2,  1848. 

P.  S.— By  the  above  plan  the  water 
n^ay  be  supplied  to  the  boiler  without 
limiting  the  temperature  or  pressure. 


MODS   OF    COATING  WIBB    WlTd   OUTTA  PBRCHA  FOft  ftLBCtftlCAL  P0RP08IS. 


Sir,— The  following  method  of  coat- 
ing wire  with  gutte  percha  for  electrical 
purposes,  I  employed  many  months 
ago. 

The  wire  to  be  coated  was  pasted 
round  a  pulley  immersed  in  a  solution  df 
gtttu  percha  (in  bisulphuret  of  carbon) 
contained  in  a  glass  jar.  The  pulley 
was  attached  to  the  under  side  of  the 
lid  of  the  jar.  The  lid  had  two  holes  in 
It  through  which  the  wire  passed  in  and 
out.  The  wire,  after  passhig  round  the 
pulley,  was  drawn  through  a  tube  fixed 
In  oue  of  the  boles  in  the  ceven  A 
series  of  soft,  circular  brashes  were  in- 
'  in  this  tube*    It  (the  wire)  was 


then  carried  upwards  over  another  pul- 
ley— vertical  to  the  tube,  and  fixed  at  a 
great  height— and  again  brought  to  ti)e 
ground. 

In  passing  round  thepui/ey  in  the  jar 
the  wire  was  coated  with  the  solution, 
and  in  passing  through  the  tube  the 
brushes  removed  the  superfluous  soludoa 
and  distributed  it  evenly.  By  the  time  the 
wire  reached  the  second  pulley,  the  bi- 
Mlphuret  had  evaportited  and  left  a  thin 
coating  of  gutta  percha. 

The  wire  could  be  covered  very  fwt, 
as  the  solvenl  is  very  volatile.  The  sett- 
ing  being  thhi  ii  easily  injured.  Vheie 
gaed  finsuklieii  b  requiitdi  aad  w^bere 
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the  wire  would  be  used  roughlj,  I  think 
It  would  be  well  to  cover  the  wire  with 
eoUon  in  the  orditmry  way^  and  after- 
Wards  pass  it  through  the  solution  of 
ftutta  percha.  I  think  this  plan  would 
be  useful  for  telegraphic  wires,  if  not 
too  expensive.  It  would  certainly  be 
▼ery  durable^  though  perhaps  not  more 
extensive  than  gutta  percha  tubing  ef 
Sufficient  thickness  to  be  dTective. 

1  micfat  observe  &at  I  found  it  neces- 
sary to  nave  the  brushes  in  the  tube  r^- 
viUvB^  and  so  pass  over  the  surface  of 
Ai«  mxet-oMversely, 

I  am,  Sir,  yours,  &c., 

..  4*     .     V  .  VOLTA. 

18,  »w1ey-%neet,  Neve'astle-oti-lVne, 
OeteMfrlO,  18M. 


riOL  Mik-WAlL  ainsf^dN. 

Sit,— the  wit>ject  of  doping  altid 
vertical  salt  walls  has  been  discussed 
"With  eoii8t<leirabte  interest  bv  se'veral  of 
yottr  correspondents,  and  I  hope  not 
W^tmt  sottie  profit  to  many  of  your 
traders;  atid  eert&inly  I  un  not  pre- 
{mred  to  aid  in  bringhtg  to  a  dose  a 
questtoti  of  so  much  interest  and  im- 
portunte,  b^  entering  into  a  peitronal 
wrangte  even  with  the  distinguished 
Ittthor  of  thfe  "  Replies."  VHiile.  how- 
cr^er,his  last  eomtntmicatiotti  renders  it 
tudtspetisable  that  t  should  ofl^r  some 
e«p!anatioti9 1  am  sure  yotir  readers  wHl 
mdftf  draw  the  necessary  distinction 
between  the  ^scussion  of  a  subject  of 
vreat  praciicat  importance,  and  a  little 
bye  flktrmish  npon  a  point  of  science, 
%lifbh,  howevdt  valuable  tn  its  o^wn  wfi;y, 
may,  after  all,  have  but  little  to  do  with 
the  real  merits  trf  the  *^  Sea- Wall  Ques- 
tion.^* 

It  is  not  for  me  to  draw  the  line  of 
relationship  wht6h  exists  between  your 
eanrtapoodeBt  and  Uiftt  emineiit  per- 
sonage, the  author  «f  the  **  Protest  ;*'  it 
Ib  not  for  ne  at  a  distance  to  even  ape- 
vulate  upon  this  difficult  point;  but  it 
i^pl^ears  to  me  extremelv  unfair  that 
joUr  Correspondent  should  collect  the 
arguments  and  observations  which  ob- 
viously arose  out  of  his  own  com- 
munication, and  charge  them  as  so 
many  ofiTences  against  Sir  H.  Douglas. 
^9hy  should  this  writer  not  take  his 
stand  upon  the  bottom  of  his  own  '*  Be- 
plies,**  rather  than  thus  endeavow  to 
ahiela  himsdf  behind  the  exalted  name 


and  eminent  reputatioa  of  <Sh*  Howard 
Douglas  ?  I  conless  I  am  quite  unaUe 
to  undersund  the  uof&ir  position  in  which 
your  correspondent  has  endeavoured  to 
place  me. 

And  now,  Siis  with  these  few  obser- 
vations I  shall  pass  on  to  something 
wore  interesting.  A  question  in  hydro- 
dynamics, purely  theoretical,  Is  mooted, 
perhaps  for  lihe  fittt  time,  **  since  ^e 
days  of  Gralileo"  by  your  correspondent., 
involving  Hot  only  his  own  character  as 
a  scientific  man,  but  unquestionably  that 
of  Sir  Howard  Doufflas.     The  inv^ti- 

C'  n  of  this  "well  known  kw'*  has 
introduced  to  the  aotioe  ef  yOnr 
readers  in  page  342  {mU€)  nndeir  air- 
cumstances  apparently  very  unfavour- 
able to  me ;  the  spirit  of  forbearanoe  is 
there  invoked  in  my  behalf,  and  the 
veil  of  chatity  compassionate^  extended 
over  my  nakedness^  while  the  oracle 
speaketh  for  ntiy  peculiar  edifteation! 
Charitable  this  i  and  cool  withal!  But 
the  inestimable  virtue  which  oover- 
etfa  a  multitude  of  sins  usually  ^'  begins 
at  home,"  and  we  shall  presently  see 
whether  she  had  any  occasion  to  beaeme 
an  itinerant  in  the  case  of  your  corres- 
pondent, and  seek  a  foreign  field  as  the 
sphere  of  her  benevolenoe. 

**  he^  then  q  (represented  by  PQ  i&  tdt 
tecoiDpan3flng  diSi^fani)  denote  the  pressure 
«icerdsed  In  a  koriaoatal  dircctfoa  b^  an  hi- 
deiattoly  slender  fikmebt  ef  tire  fluid  ter- 
nfaMliQgatPea  Hm  face  ttf  the  waH,  sap- 
poskog  that  fiot  lo  be  tn  a  vsrffca/  fWfi- 
thn  or  pm^itl  4c  B  a,     Dst  f  debate  «ke 


aagle  B  A  C  at  whioh  the  faee  B  A  af  the 
widl  Is  ineli$ied  to  the  horizon :  it  will  also 
denote  the  angle  APQ,  orPClD,  that  is 
the  incUnatioB  of  B  A  or  D  Q  (pandiel  to 
BA)  to  the  line  PQ.  Hnh  by  tiigelio- 
nietry,  ^  ^a^  (**P  D)  H  the  preasnre  i^- 
BoWed  perpendicular  to  fi  A ;  and  D  £  bdng 
drawn  perpendicular  to  P  Q»  f  sin*^ (»ttt*) 
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is  tbe  effective  horisontal  presran  of  the 
filameDt  on  the  inclined  plane  B  A. 

**  Now  the  number  of  filaments  which 
act  horizontally  on  B  A  is  evidently  equal 
to  the  namber  which  would  act  in  the  same 
direction  on  B  C  ;  if  »  represent  that  num- 
ber, then  nq  would  denote  the  horizontal 
pressure  against  an  upright  wall  B  C,  while 

»7sin'0 (1) 

represents  the  horizontal  pressure  against 
B  A.  The  pressure  that  would  take  place 
against  the  upright  front,  B  C,  is  therefore 
diminished  by  the  construction  of  the  in- 
dined  plane  in  the  ratio  of  unity  to  sin^  ^ ; 
and  thi9  is  exactly  in  accordance  with  what 
ie  stated  in  the  Note  appended  to  Article  ii. 
of  Sir  Howard  DougUu'e  *  Proteet."'^ 
(Vide  p.  343  ante.} 

Permit  me  now,  Sir,  to  point  the  at- 
tention of  your  "  charitable"  corre- 
spondent to  his  own  production  as  given 
in  the  expression  marked  (1).  There  it 
stands  in  immortal  type,  the  veritable 
oSspring  of  his  own  benevolent  brain  ; 
still,  however,  it  comes  in  such  a  "ques- 
tionable shape*'  that  I  must  speak  to  it. 
It  will  be  observed,  that  the  expression 
is  composed  of  three  quantities,  two  of 
which  (q  and  0)  are  simple  factors  and 
may  give  but  little  trouble;  but  how  will 
your  correspondent  escape  from  that  com- 
.  pott«Jof  treachery,  the  symbol  !•••  What 
is  the  interpretation  of  that  symbol? 
Why  nothing  less  than  '<  the  number  of 
filamente  which  would  act  in  the  hori- 
zontal direction  on  B  C.*'  Is  not  n  then, 
X(^)t  or  can  the  mind  conceive  a  change 
in  11,  without  a  consequent  change 
taking  place  in  ^  or  vice  versd.  Is  not 
M=»A  B.  sin  0  true  under  every  imagin- 
able variation  of  the  quantities  ?*  Sub- 
stitute therefore,  in  expression  (1),  the 
value  of  ft  in  terms  of  ^,  and  it  becomes 
what  it  ought  to  be,  AB.  gsin^ip,  for 
the  horizontal  impulse. 

It  is  now  mine  to  draw  the  veil  of 
charity,  and  in  doing  so  wiUi  all  sin- 
cerity, I  shall  use  none  of  that  con- 
temptuous commiseration  so  unsparingly 
employed  against  myself,  and  which  X 
might  now  retort,  perhaps  with  some 
effect,  were  I  so  disposed.  I  shall  forbear 
to  do  80,  as  I  believe  there  are  parties 
concerned  in  this  matter  whose  position 

•  To  meet  the  note  of  a  "  Conttani  StaderJ* 
who  seems  so  much  ''surprised/'  page  369  (««<«), 
it  may  be  enough  to  observe  m  postant,  that 
the  eqiiaUon  ns  A  B  sin  ^  being  true  under  eyery 
possible  eiroumstanee  of  the  case,  it  is  true  when 
BComiif — '—' 


must  always  command  the  utmost  re- 
spect The  ''fundamental  thearem^'^ 
however  enunciated  in  the  note  ap- 
pended to  Art.  ii.  of  Sir  Howard  Doug- 
Ws  ''Protest,"  is  r  fundamental  errors 
and  it  is  now  beyond  the  power  of  mia 
to  redeem  it. 

Your  correspondent  says  something  in 
his  last  ''Reply"  about  comparing pluies 
of  50  feet  ana  250  feet,  &c. ;  uid  it  is 
positively  impossible  to  say  whether  he 
IS  writing  upon  water  at  rest  or  in  motion. 
If  he  understood  the  full  meaning  of 
sin  ^  which  expresses  the  ratio  of  JB  C 
to  AB,  we  might  probably  have  been 
spared  all  that  is  said  upon  this  pomt; 
instead  however  of  entering  upon  the 
fruitless  task  of  explanation,  I  can  only 
deny  all  the  nonsense  which  is  attributed 
to  me,  and  shall  feel  obliged  by  voor 
correspondent  abstaining  in  future  nom 
misrepresenting  my  opinions. 

In  order  that  I  may  not  again  be  called 
uoon  to  enter  on  this  unpleasant  subject, 
which  I  have  neither  time  nor  inclinatioD 
to  pursue,  and  which  hitherto  has  been 
forced  upon  me,  I  shall  here  refer  to  the 
following  works  in  which  the  disputed 
point  is  fully  discussed,  and  which  1  have 
selected  as  presenting  perhaps  the  great- 
est variety  in  the  mode  of  treating  the 
subject.  Should  the  reader  bear  in  mind 
that  the  point  in  question  is  the  hori- 
zontal impulse  or  motion  in  the  direction 
of  the  axis  of  the  plane,  he  will  have 
but  little  trouble  in  satisfying  himself  by 
reference  to  MogeUy^s  aydrodynamict^ 
page  1 89 ;  Hutton,  by  JRamsay,  page  590 ; 
Lardner^s  Hydrostatics,  Cab.  Gyc,  p. 
188. 

Respectfully  yours, 

T.  Smith. 
October  11, 1848. 


MSCHAKICAL  TKVTHS,  LOGICAL  VALSI^j 
HOODS. 

Sir, — I  venture  to  put  before  you  the 
following  remarks,  not  knowing  poii- 
tively  that  they  are  new,  but  judging 
them  to  be  so,  since  they  would,  accord- 
ing to  my  judgment,  at  least,  make  thst 
to  be  clear  and  reasonable,  which  now 
appears  dark  and  contradictory  to  reason. 

The  esse  in  question  is  this : — Matter 
is  infinitely  divisible,*  therefore  an  inch 
is  infinitely  divisible,  or  contains  sn 
infinite  number  of  parts.  Now  in  pass- 
ing oyer  one  inch,  a  portion  of  time  i 
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be  ootnipied  in  passing  over  eaeh  of  its 
puts.  Sinee  it  contains  an  infinite  num- 
Der  of  parts,  an  infinite  number  of  por- 
tions  of  time  must  be  occupied  in  passing 
oTer  all  the  parts.  But  an  infinite  num- 
ber of  portions  of  time  would  constitute 
an  eternity ;  therefore  it  would  take  an 
etemitr  to  pass  over  an  inch.  We  all 
know  tne  conclusion  here  to  be  absurd, 
and  yet  the  premises  are  correct,  and  the 
deduction  appears  logical.  Thus  reason 
and  experience  appear  to  contradict  each 
other. 

The  fallacy  appears  to  me  to  lie  in  the 
deduction,  and  to  be  capable  of  remedy 
in  the  following  way: — ^We  can  only 
consider  any  portion  of  matter— a  mar- 
ble for  instance-— as  capable  of  being 
divided  into  an  infinite  number  of  parts, 
by  supposing  each  of  those  parts  to  be 
i^niteiy  small;  if  we  suppose  each  of 
the  infinite  number  of  parts  to  be  of 
finite  dimensions,  we  then,  in  taking  the 
aggregate,  have  the  result,  a  marble  of 
infinite  dimensions;  an  absurd  conclu- 
sion, similar  to  that  deduced  in  the  case 
of  the  inch. 

Therefore,  in  dealing  with  such  ques- 
tions, we  should  clearly  understand  that 
an  it^finite  number  of  quaniitieSf  ti|/?. 
nitefy  smallf  jnroduee»  cnly  a  finite  re- 
tuU,  Acting  upon  this  principle,  the 
difficulty  disappears  at  once.  The  inch 
la  divided  into  an  infinite  number  of 
parts,  each  infinitely  small.  The  period 
of  time  occupied  in  passing  over  eaeh  of 
these  parts  is  also  infinitely  small;  an 
infinite  number  of  these  infinitely  small 
portions  of  time  constitutes  a  finite  re- 
sult, which  is  the  time  really  occupied  in 
traversing  the  inch. 

There  is  another  case  in  which  a  want 
of  attention  to  this  simple  principle  ap- 
pears to  have  led  to  an  aosurd  conclusion. 
The  curve  and  asymptote  of  the  hyper- 
bola eternally  approach  each  other,  but 
never  meet!  Common  sense  tells  us 
that  if  two  Unes  eternally  approach  eaeh 
other,  they  must  meet  at  some  period. 
It  appears  perfectly  axiomatic  to  assert 
that  converging  lines  infinitely  produced 
in  the  dbection  of  their  convergence, 
must  meet  somewhere.  Yet  our  propo- 
rtion lies  directly  in  the  teeth  of  this 
axiom.  Now  it  appears  to  me  that  the 
difficulty  is  at  once  removed  if  we  apply 
the  principle  which  I  have  just  laid  down 
to  this  case.  In  asserting  that  these  two 
eoavei|;iiig  linea  never  meet,  we  must 


allow  that  they  get  nearer  to  each  other, 
though  not  near  enough  to  come  in  con- 
tact. If  we  consider  Siat  these  two  lines 
approach  each  other  by  infinitely  small 
advances,  we  may  allow  that  in  an  eter- 
nity they  will  pass  over  an  ii^nite  ntim- 
ber  of  these  infinitely  small  portions  of 
space,  which  will  only  constitute  a  finite 
result,  and  all  that  we  are  warranted  in 
considering  as  proved,  is  simply,  that  the 
finite  distance  oy  which  these  two  lines 
get  nearer  to  each  other,  is  less  than  the 
distance  which  originally  existed  between 
them. 

Whether  some  of  your  ingenious  cor- 
respondents will  carry  these  views  further, 
or  bring  them  forward  as  another  proof 
of  the  fallability  of  human  reasoning,  I 
know  not;  but  with  more  hope  wan 
assurance  am  inclined  to  look  for  the 
former  result. 

I  remain,  Sir,  yours,  &c., 

J.  Fitter. 
St.  Maiy'B  Temce,  HastlngSi  October  5, 1848. 


TBI  OaiOINATION  OV  THS   RAILWAY  8TS- 


TRM.— TBR  RIVAL   CLAIMS  OF  WILLIAM 
JAMBS  AMD  OBORGB  8TBFHBN80N. 

A  memoir  of  the  late  Mr.  George 
Stephenson  having  recently  appeared  m 
the  Derby  Reporter,  in  which  the  chief, 
if  not  the  entire,  merit  of  originating  the 
railway  system,  in  the  modern  adaptation 
of  it,  to  the  conveyance  of  passengers  as 
well  as  goods,  having  been  ascribed  to  that 
gentleman — ^in  which  particular,  as  all  the 
world  knows,  the  writer  but  echoed  the 
statements  of  the  subject  of  the  memoir 
himself,  while  in  life — this  has  called  forth 
the  following  letter  from  <*  A  Goal  and 
Ironmaster  of  Staffordshire,"  in  which 
he  asserts  the  superior  claims  of  William 
James  to  that  high  distinction : — 
The  Originator  qf  the  Railway  System. 

Sir,— -In  the  course  of  the  biographical 
sketch  of  the  late  George  Stephenson,  C.E., 
In  the  Derby  Ueporter^  there  appear  to 
be  a  few  points  requiring  explanation,  which 
it  is  just  and  proper  should  be  made  known 
to  the  public.  It  does  not  state  that  he  was 
co-partner  with  Mr.  William  James,  of  Lon- 
don, land  agent  and  engineer  in  the  looomo- 
tive  patent,  or  that  the  latter  was  the  actual 
originator  of  the  railway  system  forty  years 
since,  by  his  proposing  a  line  from  these 
towns  to  Birmingham,  throngh  the  colliery 
districts,  and  a  communication  from  thence 
by  canal  to  Stafford,  and  by  the  riTcr  Avon 
to  Bristol,  and  subsequently  his  more  grand 
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pfo|ect,  the  Manchester  and  Lhrerpoel  line, 
for  engtne-pasienger  traAo;  and  hie  letter 
to  the  Mnoe  Regent,  in  1815,  shows  that  he 
emterSained  tiie  idea  of  rapid  looomotion  by 
steam  and  other  agents  sof  eral  years  ante* 
cedent  to  it,  bnt  the  time  was  not  ripe  for 
the  pTCJeot.  Tlie  biographioal  notice  gives 
to  Mr.  Stephenson  the  ondiTided  lionour,  by 
csUiag  him  the  **  father  of  railways,"  when 
it  should  haye  referred  principally  to  the  im- 
proved locomotive  engine.  The  railway 
machinery  has  been  brought  to  its  present 
perfection  by  the  combined  engineering 
talent  of  the  nation.  William  James  was 
really  the  leader,  and  the  only  successful 
agitator  of  the  subject-<— the  first  person  who 
gave  the  impulse  to  the  ponderous  msss  of 
inertia  in  the  public  mind,  by  which  vigor* 
oas  effort  the  mighty  movement  commenced, 
and  has  been  sinee  kept  up  by  Mr.  6.  Ste- 
phenson and  his  talented  eon,  and  other  emi* 
nent  engineers  of  the  age.  No  one  oould 
have  sueoeeded  in  that  undertaking  but  such 
a  man  as  William  James,  who  all  his  life 
had  been  accustomed  to  stroggle  with  and 
execute  difficult  projects,  who  possessed  a 
wide  connection  with  the  nobility  and  great 
landed  proprieton,  with  whom  he  was  aa^ 
cnstoased  to  mix,  and  to  negoeiate  matters 
of  business.  Befaig  a  man  of  good  ednoa- 
tiim,  taot,  and  of  business  habits,  he  was  in 
all  rsspecta  the  very  best  captain  to  attack 
the  strongholds  ctf  ancestral  prejudice, 
followed  up  and  supported  by  Stephenson's 
prsetical  ability.  Mr,  Robert  Stephenson 
was  then  a  minor,  and  had  not  finished  his 
education  at  the  University,  but  was  acting 
as  an  assistant-surveyor  on  the  line,  under 
Mr.  James,  two  years  before  his  father  re- 
ceived the  appointment  of  engineer,  which 
had  been  offend  to  Mr.  James,  but  which 
his  peculiar  circumstances  prevented  his  ac- 
cepting t  and  I  understood  at  the  time  that 
it  was  through  this  recommendation  that 
Stephenson  proposed  three  hundred  ponnda 
to  be  presenfcsd  to  the  widow  of  his  partner 
by  the  Company.  It  is  quite  evident,  that 
if  two  such  minds  had  not  been  brought 
happOy  into  apposition,  that  the  railway 
system  might  hsve  been  successfully  op- 
posed—that the  engineering  talents  of  a 
Stephenson  might  not  have  heth  known,  and 
that  sB  the  iron  sleepers  might  have  slept  on 
sdn  in  mother  earth,  and  its  great  benefits 
denied  to  the  present  generation.  To  Wil- 
Qam  James  alone  belongs  the  merit  of  being 
Its  earliest  agitator,  in  mparit  of  the  king- 
dom— in  making  the  survey  of  the  first  line, 
and  organising  tihe  first  Company,  and  lodg- 
ing the  first  Report  and  Pians  of  the  Man- 
chester and  Liverpool  Railway.  And  he  had 
done  much  in  experimetitB  and  surveys  in 
various  places,  but  without  patronage,  at  lus 


own  expense,  previously.  T%is  ought  sol 
to  be  forgotten  or  overlooked  9  indeed,  if 
ever  a  national  monument  should  be  ereeted 
commemorativo  of  this  great  beaefhetion, 
I  should  propose  that  the  buats  of  JasMS 
and  Stephenson  should  be  placed  tagethsr, 
as  they  have  equal  daiaa  to  the  nation's 
gratitude.  Tito  contrast  is  renysikable  in  thd 
success  in  life  of  the  two  parties,  and  tbeit 
appears  to  be  some  mistake  and  conCDondiag 
of  the  hibours  and  position  of  each.  WiUism 
James  was  the  party  who  "  underwent  some, 
thing  akin  to  persecution )"  he  it  was  who  bad 
to  biar  the  first  shock  of  the  contest ;  and 
this  persecution  seems  to  have  descended  oil 
his  family.  The  taunts  of  the  vulgar-minded 
only  stimulated  him  to  acts  of  extiuonlinsrjf 
energy,  kept  up  for  mgbts  «nd  days,  mtit 
they  gave  way  f^om  natural  eihaustioa,  m 
change  of  eventa  and  silnation.  The  seas 
of  genius  do  not  often  combine  wilhm  thank* 
selves  the  ftcolty  of  self-intoreat— the  cape* 
cial  glory  and  climax  to  bo  aimed  at  in  valgM 
eyea — and  thus  for  being  rich  and  heeosMSf 
poor  for  the  public  benefit,  he  has  bee^ 
reviled  at,  and  pointed  at  with  the  finger  of 
scorn  during  his  agitation  of  this  project 
William  James  was,  before  he  commenoed 
his  speculative  career.  Lord  of  Snowford 
Manor,  and  raise^one  hundred  men  u 
volunteers  in  Warwick  at  the  time  of  the 
threatened  invasion,  and  was  elected  major, 
and  was  presented  with  a  sword  worth  sbctf 
gttineaa  on  Uieir  being  diabaadedt  and  K 
waa  shown  that  hla  property  exceeded 
j£lOO,OM  in  value.  The  last  reserve  of  this 
fortune  was  expended  in  thia  pn^eet  of  the 
railway  system.  Ho  lived  through  the  pelt- 
ing of  the  wintry  storm,  b«t  his  ssors  fertih 
nate  coadjutor,  without  eduoation  or  addrstf 
to  propcae  a  public  meaaure,  rote  from 
poverty  to  wealth  in  the  aummer  glory  of 
the  scheme,  and  died  proprietor  of  Tsptoa 
House.  He  deserves  aU  the  honours  that 
have  been  heaped  upon  him ;  but  does  not 
Mr.  James's  tueewful  efforts  and  pentmal 
sscrifices  in  this,  and  many  other  great  on- 
dertakings,  also  deserve  commemoration  sn4 
regard  >  I  was  at  Liverpool  for  my  hesitt 
at  the  period  of  the  first  survey,  and  hsd 
opportuniliea  of  seeing  the  parllea  aliaoit 
daily,  and  I  do  think  you  wiU  do  jasticsts 
the  memory  of  WHliam  Jaaeo  (origioaliyi 
Warwiekahiro  man),  by  iatrerlniitsg  tidi 
humUo  sketch  into  your  vnlnabk  Joaiaal* 
lam,  Sir,yoi»is»a(0.f 

A    COAJb    AND    InOKMASTIK  If 

STAjTronasBtna. 

Stafford,  September  7, 1818. 

We  believe  the  statements  In  this  letter 
to  be  in  the  main  perfectly  correcL  To 
whtt  the  writer  abades  m  mymg  that 
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Mr.  James  was  **  co-partner"  with  Mr. 
Stephenson  *'  in  the  locomotive  paten V 
we  do  not  know,  and  rather  think 
that  he  is  so  far  under  a  mistake.  We 
can  find  no  trace  of  any  joint  patent 
In  the  names  of  James  and  Stephenson, 
or  Stephenson  and  James.  Mr.  Ste- 
phenson had  a  joint  interest  in  two  pa- 
tents relating  to  railways— one  taken  out 
as  early  as  1815,  along  with  the  well- 
koown  Balph  Bodd,  ooe  of  the  most 
speculative  and  not  l^t  clever  engineers 
of  his  day,  and  the  other  dated  in  the 
year  following,  in  which  he  was  conjoined 
with  Mr.  I4OU1 ;  but  in  his  other  patents 
he  stood  alone.  Mr,  Jamesi  too,  had  his 
railway  patents,  bat  none  of  an  earlier 
date  than  1624. 

That  Mr.  James  was  indeed  the  author 
of  die  great  railway  movement  of  1825, 
we  have  the  means  of  placing  heyond  all 
doubt  by  a  document  in  our  possession^ 
a  literal  copy  of  which  we  subjoin.  We 
give  publicity  to  this  document  not  with- 
out  considerable  reluetanoe,  because  it 
involves  the  unpleasant  necessity,  of  set* 
ting  up  the  testimony  of  a  gentleman  no 


less  respected  by  the  world  at  large  for 
his  high  professional  attainments,  than 
beloved  by  all  who  know  him  for  his  social 
virtuea-«-whom  no  one  would  willingly 
pain,  knowing  how  regardful  he  alway» 
is  of  the  feelings  of  others — ^in  oppositioii 
to  the  self-delusions  of  a  parent,  whoM 
memory  must  on  every  account  be  Idmf- 
timably  dear  to  him.  All  personal  eon* 
siderations  must  however  give  way  ta 
the  claims  of  truth*  Amicus  FltUioi, 
amicus  Socrates^  $ed»u^is  arnica  veni00k 
To  this  document,  whieh  assigns,  with 
unimpeaehable  specialty  and  distinotBesti 
to  Williani  James,  that  prominent  plsAi 
in  railway  history  which  George  Ste<^ 
phenson  was  so  habitually  fond  of  assort* 
ing  for  himself,  are  subscribed  the  namoa 
of  nearly  all  the  most  distinguished  raiW 
way  engineers  of  this  railway  era,  io« 
chiding  in  the  second  foremost  place 
that  of  **  Robert  Stsphinson**  1  Need 
we  press  the  weight  to  ne  assigned  to 
such  testimony  as  this  ?  To  oar  think* 
ing,  it  is  such  as  should  set  ibe  question 
in  issue,  at  rest  for  ever. 


James  TesiimoniaL 

Temporary  Office,  55,  Graeediuroh-street. 
We  the  undersigned  hereby  oonaent  to  aeib  as  a  Committee  for  promoting  a  General  Sub- 
icript^Mi  for  the  four  laos  aad  one  daughter  of  William  James,  JSsq.,  deoeaaed,  CivU  Bn- 
giEear,  and  Land  Agent,  vis.,  W.  H.  James,  J.  H.  James,  6.  W.  James,  T.  F.  W.  JameSy 
and  Mrs.  Paine,  in  conaideration  of  their  father's  pubUe  servioes,  as  the  original  projeotav 
and  surveyor  of  tlie  Maochestar  and  Uverpool  Railroad,  and  many  other  of  the  most  lm<* 
portant  railroads  in  this  kingdom,  principally  at  bis  own  cost :  We  being  of  opinion  that 
the  great  benefits  conferred  upon  this  oonntry  in  particular,  and  the  world  at  large,  by  his 
successful  exertions,  and  great  pecuniary  sacrifices  to  the  injury  of  his  family,  (who  weta 
thereby  deprived  of  alt  patrimony,  and  have  suffered  great  privations  for  more  than  twesly 
years)  entitle  them  not  only  to  public  sympathy*  but  also  compensation  i — it  bebg  an 
acknowledged  fact  that  to  their  father's  labours  the  public  are  indebted  for  the  establishment 
of  the  present  railroad  system. 


R.  Harvey,  55,  Gracecburch-street. 

Robt.  Stephenson,  24,  Gt.  George-street. 

Josqph  Locke. 

Oeoige  Renuie. 

George  Landmann. 

Wm.  Healy,  180,  Fleet-street 

Joseph  Woods,  Buoklersbury. 

BdwaidJ.  Starbock. 

Stopford  Tbos.  Jones.. 

How  the  "  Testimonial "  tbos  powerfully 
reeommended  to  the  favourable  conside- 
ration of  the  public  came  to  nothing— 
by  what  influence  it  was  crushed,  literally 
crashed,  ere  it  came  fairly  before  the 
piidiRc,  we  are  not  called  upon  here  to 
vmh  «ad  wiUiogly  refrain  from  geiiig 


J.  C.  Robertson. 

J.  K.  Bmnel,  18,  Duke- street. 

Charles  Vignoles. 

John  MaoBMU,  9,  Wbitehall-pkes^ 

John  SvUestsr,  9G,  Great  Russell-street. 

J.  E.  crriogton. 

Joseph  Taylor. 

Charles  John  Blunt. 

Jaly  lath,  1B45. 

into  partieuUrs.  Wo  eannot  coMode^ 
however,  withont  asking  whether  it  in 
too  late  for  the  public  yet  to  do  justien 
to  the  James  family  ?  We  fancy  it  only 
requires  that  the  project  of  the  "James 
Testimonial "  should  now  be  energetically 
revived,  to  cotnmoad  universal  suppost* 
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MR.  THOMAS  OBAT — HIS  DBATH,  AND  CLAIMS  TO  TBI  TITLB  OF  ''  THB  BAILWAT 

FIONBBR." 


In  penning  the  preceding  notice,  we 
were  not  unmindful,  that  claims  adyerse 
to  those  both  of  James  and  Stephenson 
had  been  set  up  on  behalf  of  Mr.  Gray, 
whose  death,  under  very  melancholy  cir- 
cumstances, is  recorded  in  the  subjoined 
extract  from  the  Morning  Chronicle. 
Ghnay  did,  no  doubt,  take  a  very  early  and 
zealous  part  in  awakening  the  public 
mind  to  the  advantages  of  a  general  rail- 
way system ;  but  it  was  by  his  pen 
merely;  and  there  is  one  other  person, 
at  least,  who  did  the  same  thing  (if  not 
as  much)  several  years  before  Gray*s 
appearance  in  the  field.  Gray's  "  Ob- 
servations on  a  Greneral  Iron  Kailway,*' 
on' which  all  his  claims  rest,  is  dated  in 
18-20 ;  but  as  early  as  1813,  the  late  Sir 
Bicbard  Phillips  thus  expressed  himself 
in  his  once  highly  popular  and  much 
read  "  Morning's  Walk  to  Kew."»  rThe 
railway  to  which  he  alludes  was  the  Sur- 
rey  tram  railway,  the  first  ever  estab- 
lished (1801)  in  Engknd  for  general 
traffic):— 

''  I  found  renewed  delight  in  witnessing 
at  this  place  (Wandiworth)  the  economy  of 
horse  labour  on  the  iron  railway;  yet  a 
heavy  sigh  escaped  me  as  I  thought  of  the 
inconceivable  millions  which  have  been  spent 
abont  Malta,  four  or  five  of  which  might 
have  been  the  means  of  extending  double 
lines  of  iron  railway  from  London  to  Edin- 
bnrgh,  Glasgow,  Holyhead,  Milford,  Fal- 
mouth, Tarmoath,  Dover,  and  Portsmouth  1 
A  reward  of  a  single  thousand  would  have 
supplied  coaches  and  other  vehicles,  of  va- 
rious degrees  of  speed,  with  the  best  tackle 
for  readily  turning  out ;  and  we  might,  ere 
this,  have  witnessed  our  mail  coaehes  run- 
ning at  the  rate  of  ten  miles  an  hour,  drawn 
by  a  shigle  hone,  or  impelled  fifteen  miles 
an  hour  by  Blenkinsop's  steam-engfaie.  Such 
would  have  been  a  legitimate  motive  for 
overstepping  the  income  of  a  nation;  and 
the  oompletioB  of  so  great  and  useful  a  work 
would  have  ailbrded  rational  ground  for 
public  triumph  in  general  jubilees  I'' 
Gray  did  but  advocate  and  enforce  the 


*  We  aie  indoMad  for  tUa  opportoas  remlnii- 
«nM  to  tlw  MMnrhuter  Bsmmimtr, 


scheme  thus   clearly  enunciated  seven 
years  before. 

It  is  to  be  recollected  besides,  that  m 
Gray's  hands  the  scheme  was  marred 
somewhat,  bv  the  infusion  into  it  of  a 
foolish  crotchet  of  his  own;  and  that 
the  shape  in  which  the  railwav  system 
triumphed  at  last  was  something  quite 
the  reverse  of  that  which  Gkay  always  con- 
tended for— to  the  very  last,  we  believe. 
Gray  was  all  for  the  cog  system,  and 
very  angry  with  the  Directors  of  the 
Liverpool  and  Manchester  Railway  for. 
not  adopting  it  on  their  line.  (See  Mteh. 
Mag,,  vol.  xxi.,  p.  182.)  Had  the  raiU 
way  forces  followed  in  the  track  marked 
out  for  them  bv  their  "  Pioneer"  (a  title, 
however,  which  it  is  only  fair  to  Gray 
to  say  he  did  not  himself  assume,  but 
was  indebted  for  to  the  partiality  of  his 
friends,)  they  could  never  have  achieved 
such  wonderful  triumphs  as  they  have 
done,  or  indeed  anjfthing  at  all  ap- 
proaching to  them. 

Now,  the  difierence  between  Gray 
and  the  other  parties  whose  claims  we 
have  touched  upon  in  the  preceding 
article  is  this,  that  while  he  only  talked 
(at  second  hand)  they  set  aboat  the  actual 
work,  and  had  commenced  upon  it,  long 
before  Gray  was  ever  heard  of,  and  most 
certainlv  without  deriving  any  of  their 
inspiration  from  him;  this  also,  that 
they  took  up  and  carried  into  effect  that 
edge-rail  mode  of  construction  whidi 
Gray  so  uniformly  decried,  but  which  is 
nevertheless  at  the  bottom  of  all  the  suc- 
cess which  has  attended  the  railway  sys- 
tem. 

The  following  is  the  notice  in  the 
Chronicle, 

Death  qf  Tkomae  Qrag,  the  UaUmf 
•'  Pioneer." 
During  the  lut  week  Thomas  Gtay,  wkoas 
friends  daim  for  him  the  titles  of  "sitfaor 
of  the  railway  system ''  and  the  railway 
«( pioneer,"  died  at  Exeter,  in  the  6l8t  yesr 
of  his  age.  Though  not  an  enghieer,  hs 
was  eontemporsry  with  the  late  George  Sts- 
phenson.  His  name  was  brought  hito  nets 
by  the  pubUcation,  in  1820,  of  a  work  enti- 
tled '<  Observations  on  a  General  IronRsll- 
way,  or  land  steam  eonveyanoe  to  i 
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the  naoMilty  of  hones  in  all  public  ▼ehiclea, 
•howing  its  ?ast  sapeiiority  in  every  respect 
orer  all  the  present  pitiful  methods  of  con- 
▼eyance  by  turnpike-roads,  canals,  and 
coasting  traders/'  At  the  time  Gray's 
book  was  written,  all  that  was  known  of 
railways  was  ss  they  then  existed  in  the  rude 
tramways  at  Newcastle  and  its  collieries,  and 
considerably  before  the  construction  of  those 
eadiest  of  our  railways,  the  Stockton  and 
Darlington,  Liverpool  and  Manchester. 
The  gist  of  Gray's  suggestion  was  to  csrry 
out  A  comprehensiYe  railway  at  one  stride 
over  the  whole  United  Kingdom;  infjMt,to 
make  a  simultaneous  system  to  idl  the  prin- 
cipal towns,  instead  of  making  the  work  a 
labour  of  section  and  degree.  The  progress 
of  the  railway  system,  however,  proved  that 
this  was  impracticable  in  many,  but  more 
flepedally  in  monetary  points  of  view,  and  the 
suggestion,  from  its  very  comprehensiveness, 
perished.  In  1825  he  petitioned  Parliament 
and  Sir  R.  Peel,  but  received  no  encourage- 
ment. Latterly  he  was  reduced  to  poverty, 
and  sold  glass  on  commission.  Appeals 
were  made  to  the  railway  world  on  his  be- 
lialf,  but  they  met  with  no  response,  and  it 
ia  said  that  he  died  broken-hearted. 


wboowood's   clip   dusk.  —  companion 
TO    wbdowood'b    patbnt    manipold 

WBITin. 

[R^tered  under  the  Act  for  the  Protection  of 
ArUelei  of  UtUity.  Ralph  Wedgwood,  of  Rath- 
bone -place  and  Lomhard-etreeti  London,  Pro- 
prietor.] 

We  have  the  pleasure  this  week  of  intro- 
ducing to  our  readers  a  very  useful  ap- 
pendage to  that  well-known  and  valuable 
invention,  '*  W9dgwQod^9  Patent  Manifold 
fTriler/'— Of  the  great  utility  of  that  ap- 
paratus it  is  now  superfluous  to  speak,  and 
it  is  indeed  impossible  to  speak  too  highly, 
saving  as  it  does  so  much  labour  and  time 
in  copying  letters,  and  producing  with  so 
much  accuracy,  dispatch,  and  secrecy,  not 
only  the  copy  of  a  letter,  but  as  many  as 
eight  duplicates,  or  rather  fac-similes,  at 
one  operation— an  effect  that  can  be  pro- 
duced by  no  other  machine  that  we  know  of. 
One  thing  it  did  want,  to  make  it  perfect 
(not  in  principle  buc  in  application),  namely, 
some  means  of  holding  down  the  leaves 
while  the  machine  was  in  use ;  and  this  Mr. 
Wedgwood  has  now  supplied  in  the  **  Clip 
Deik,"  which  forms  the  subject  of  the  pre- 


sent registration.  With  this  addition  we 
feel  assured  the  puUic  will  join  with  us  in 
saying  that  Mr.  Wedgwood's  Patent  Biani« 
fold  Writer  leaves  nothing  more  to  be 
desired. 

Mr.  Wedgwood  has  also  greatly  improved 
the  materials  used  with  his  desk.  His  car- 
bonic paper  as  it  is  now  manufactured,  is  of 
a  much  finer  and  blacker  appearance  than 
any  we  have  seen  before.  His  copying  paper, 
too,  is  beautifully  white  and  transparent, 
and  at  the  same  time  wholly  free  from  smell. 
Both  materials  have  the  reputation — well 
deserved,  we  believe— of  retaining  their  good 
qualities  for  any  length  of  time  and  ia  all 
climates.  Sir  £dward  Parry  used  them 
with  immense  advantage  in  his  arctic  voyage. 
While  all  liquid  inks  became  congealed  and 
utterly  useless  to  him,  the  Wedgwood  ma-i 
chine  and  papers  continued  as  serviceable  as 


KSMARKABLB    KXPBUIUNTB    IN    BBOLLI- 
TION. 

M.  Marcet  boiled  distiUed  water  in  a  bal. 
loon  that  had  contained  sulphuric  add 
heated  to  302^  F.,  but  had  subsequently 
been  well  washed.  He  observed  the  follow* 
ing  phenomena : — ^The  water  in  the  balloon 
commenced  to  boil  regularly  between  212° 
and  213*8''  P.;  but  almost  immediately 
after  the  ebuUitionary  movements  slacken^ 
visibly,  the  bubbles  of  vapour  soon  ceased 
to  rise  uniformly  from  the  whole  surface  of 
the  balloon,  a  few  bubbles  only  sprung  from 
time  to  time  from  certain  parts  of  the  bal- 
loon, and  the  separation  of  these  bubblee 
from  the  sides  of  the  vessel  proceeded  by 
sudden  and  violent  bursts.  The  thermo- 
meter rose  rapidly  to  between  217  and  219. 
M.  Marcet  now  increased  the  flame  of  the 
spirit  lamp ;  this  proceeding  seemed,  as  it 
were,  to  force  on  the  production  of  vapours ; 
the  number  of  bubbles  augmented,  but  they 
continued  to  form  with  difficulty  and  to  sepa- 
rate from  the  sides  of  the  vessel  by  bursts. 
At  the  disengagement  of  every  puff  of  va- 
pour  the  thermometer  fell  suddenly  to  the 
extent  of  several  tenths  of  a  degree,  rising 
again  immediately  afier.  M.  Marcet  now 
diminished  the  intensity  of  the  flame  sud- 
denly, whereupon  the  ebuUitionary  move- 
ments ceased  almost  completely,  but  the 
thermometer,  initead  of  falling,  rose  tud^ 
denly  to  between  221''  and  223""  F.  At  this 
elevated  temperature  the  water  continued 
for  several  seconds  without  the  disengage- 
ment of  a  single  babble,  or  the  manifesta- 
tion of  any  of  the  usuiil  signs  of  ebullition. 
Upon  increasing  anew  the  intensity  of  the 
flame,  a  few  large  bubbles  detached  them- 
selves with  difficolty,  and  the  thermometer 
fell  by  1*8  to  2' G  degrees,  rising  anew  im« 


466 
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■ledtetely  xat  ^mliiwliiiig  th«  InteBiity  of 
the  flame.  Whilst  the  tikenntnneter  was 
tuffking  222*"  P.,  and  the  ebullition  of  the 
Water  teemed  almost  entirely  suspended,  a 
few  iron  filings  were  thrown  into  the  bal- 
loeot  the  reeolt  was  instantaneons :  the 
vftMMIIioft  recommtnc9d  with  e&taiderable 
vner^jf  /  every  metallic  fragment  fonned  a 
4pedea  of  focns  from  which  sprang  innu- 
vnenible  bnbblea  of  yaponr,  and  the  thertno- 
IMier  feH  immediately  to  about  212''  F. 
ftm  same  resnlt  ensned,  though  in  ti  less 
degtve,  wpon  the  introdnetion  of  «  pineh  of 
)MMinded  glass  into  the  balloon.  The  sna- 
pensioB  of  a  small  fragment  of  iron  in  the 
water  (to  a  manner  to  keep  the  metal  fhnn 
'«ontaet  with  either  the  aides  or  the  bottom 
ttf  the  balloon)  prodoced  similar  effects,  but 
In  a  much  less  degree,  the  thermometer 
fiOUng  nraly  bdow  217-4''  F. 

M.  Marcet  tried  the  same  experim^t 
with  alcohol;  the  results  were  the  same  as 
thoM  obtained  with  water. 

Fioally,  M.  Marcet  has  shown  that,  what- 
loerer  the  nature  of  the  boiler,  the  tempera- 
ture of  the  steam  is  invariably  lower  than 
Ihat  of  the  water  from  which  the  steam  is 
generated*  In  glass  vessels  this  difference 
amounts  on  an  average  to  1*908  degrees,  in 
metal  vessels  only  to  between  0*27  and  0*36 
o't  a  degree. 

There  is  but  one  exception  from  this  rule, 
Vix.,  where  the  inside  of  the  boiler  is  coated 
with  a  thin  laydr  of  sulphur,  or  gum-lac,  or 
any  other  matter  possessing  an  adhesion  for 
water ;  in  that  case  the  lx>iling  water  and 
the  steam  have  the  same  temperature. 

We  see  accordingly  that,  contrary  to  the 
generally  received  notion,  it  is  not  in  metal 
vessels  that  the  ebullition  point  is  lower 
under  a  stronger  pressure,  but  in  glass  ves- 
sels, if  the  latter  are  coated  inside  with  sul- 
5hur,  gum-Iac,  Stc—Prqfeuor  LouyeU — 
Pharmaceutical  Turner. 

OtTTTA  ri&CBA  XLSCTRIC  INSULATOKB. 

Sir,— A  letter  which  appeared  in  your 
Journal  of  the  14th  inst.,  from  Mr.  **  Tho- 
mas Andrews,"  must  have  excited  much 
surprise  in  the  minds  of  most  of  your  rea- 
ders, few  of  whom,  I  apprehend,  can  at  this 
time  of  day,  be  ignorant  of  the  water-repel- 
lent properties  of  gutta  percha.  With  regard 
to  his  plan  for  insulating  the  telegraphic 
wire,  I  have  nothing  to  say;  bat  to  his 
assertion  that  *'  a  storm  wonld  saturate  the 
tubes,  or  cause  them  to  become  damp,  suffix 
ciently  so  to  become  conductors,''  I  must 
venture  to  give  a  most  unqualified  denial. 
So  far  from  that  being  possible,  gutta  per- 
cha is  not  in  the  least  affected  by  wet  or 
damp.    To  his  inquiry  whether  gutta  percha 


ponesftes  the  ft&me  talaable  pfopeily  U 
gieied  eartiiflBWare^  Tii.)  *<  that  of  e^edffaig 
the  water  in  drops,  instead  of  aUowii^^  it  to 
diffuse  itself  equally  over  the  surface  of  the 
insulator  V^  I  have  this  answer  to  make- 
that  whether  H  doei  so  or  ttot,  ia  a  matter  of 
no  oonieqnMic6»  aiaee  certain  It  is,  that 
whatever  beoomea  of  the  drapa*  thef  do  aot 
penetrate  into  the  gutta  pen^.  Xoasast 
that  a  tube  of  gutta  percha  will  ^  become 
wet  throughout  its  ^tire  surface,*'  is  to 
display  an  amovnt  of  ignonmoe  upon  lo 
common  a  tul^eot  is  asQiatifiabld  in  one  iiha 
takes  upon  himself  to  oppoae  publicly  the 
plans  of  others,  especially  a  gentleman  of 
Mr.  Hammerton'n  groat  prtM^tical  axpen- 


I  aUi  Sir«  wNtfi*  te«t 

M.G. 


VOZBi  AVD  SOTIcaS. 

^ranilinU  Ditcoveriet^-^or  all  thif  great  aia'i 
IcieiitillcBxeelleiicfes,  the  most  remarkable  li  tbe 
amallneis,  tbe  BimpUoity,  the  apparwt  Inadeqoaqr 
of  the  means  vrhich  he  employed  In  his  ezperi- 
meiital  reMuehM.  His  diseeveries  wh«  all  asade 
•with,  hardly  any  apparatus  at  aU:  and  if,  at  fiuj 
thne,  he  had  been  led  to  empley  rafetmments  of  a 
aomevhat  len  ordiaary  deacriptisit,  he  nevar  icbSmI 
satisfied  until  he  had,  as  it  were,  afterwards  trans- 
lated the  proeeas,  by  resolving  the  problem  frith 
such  simple  machineiy,  that  yon  might  say  he  had 
done  it  wholly  unaided  by  appartftua.  Tbe  ezpetl- 
menta  by  whkh  the  idwitity  of  lightviiM  and  else- 
tricity  were  demonstrated  were  made  with  a  sheet 
of  brown  popsf ,  a  bit  ef  twine  or  atlk  thtead,  md 
an  iron  key  I— Lord  Brot^Aom. 

EteetrieTslegraph  tawuii  in  AmerUa.-^X  pai 
lightning  law-suit,  between  Morse,  Kendall,  and 
Co.  and  H.  O'Reilly,  ts  fiow  being  tried  before  the 
Federal  Court,  at  Frankfort,  Kentucky.  The  case 
is  one  of  the  most  Important  eVer  contended  fbr  in 
the  United  StaCea.  Morse,  Kendall,  and  Co^  ooo- 
tend  for  an  exclusive  monopoly  of  the  piinei|)le  of 
electro-magDetism  in  its  application  to  tel^rapUng 
in  the  United  States.  O'Reilly^  counsel  resist  tiie 
daim,  asserting  that  a  general  principle  Hke  else- 
tro-magnetiam  eanaet  peesiMy  be  made  the  sal^ 
of  a  patent,  even  if  the  claimants  had  diseetvnd 
said  general  principle.  Both  sides  have  en^>loyed 
the  ablest  counsel,  and  no  less  than  three  t«e- 
ftaphs,  Morse's  instrument,  the  Columbiao  Initni- 
ment,  and  the  invention  of  Dr.  StiaraUal,  of 
Bavaria,  have  been  put  up  in  the  court,  for  the 

Siupose   of  explaining   tel^raphic  operatiooa-' 
hston  J0ttrmal. 

Naphtkm.'-'Tht  very  loose  appUcaHon  ef  the 
name  "naphtha,"  which  originalJy  belonged  to 
volatile  hydrocarbonaceous  liqaids  found  at  certain 
places  in  the  earth,  and  which  has  sinee  been 
adopted  Ibr  the  somewhat  almUar  aabatanee  dis- 
tilled from  coal  tar,  as  well  as  for  tbe  very  tiffsrsnt 
pyroxyllc  spirit,  is  productive  of  Arequent  incon- 
venience. A  greater  precision  In  our  common  no- 
menclatore  is  highly  desirable.  It  would  bs  an 
imitrovement,  perhaps,  if  the  word  "naphiha 
were  accepted  as  a  generic  tenn  for  liquid  hydro- 
carbons of  ascertained  or  probable  pyrogcnous 
origin  (or  even  without  this  restriction, )  and  if* 
special  prefix  were  always  used  to  iodicaM  the  *e- 
ture  of  every  pwticular  Instance.  Thus  earth  or 
native  naphtha,  schiat-naphiha,  animal-naphtM* 
etc.,  would  be  at  onee  intelligible.  Woodeaphtha 
wouM  designate  the  iatcpesUng  hydrooatbonaceettt 
fluids  of  wood-tar,  and  would  leave  the  Mna 
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"iPMa-ipitft^  to  tlM  «6m^ini«  40  ^teh  it  is  ing  tiie  wsU^mark*!   dtfhMDM    of  b«iB<^,   ono 

witmify  «|)|)Nfrta(iBd,  Mid  which  htt  alxcadj  as  lighter,  the  other  heavier,  than  water,  there  would 

auMljr  ■yitonymt  as  ean  reaaonablj  be  required.  be  light  coal-naphtha,   and  heavy  coal-naphtha, 

Additional  epitbeta  would  mark  the  diatinet  tub-  which  terms  will  be  adopted  in  this  paper.^Jfr.  C. 

ataooea  obtaJned  from  any  one  source :  thus,  in  the  B,  Man^fUldk—^PkmmactuUeai  Timet, 
tue  ot  eoai-tar,  which  yiaids  two  soits  of  oil  hav- 
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Samuel  Cunliffe  Lister,  of  Manningham,  York, 

EenltoiBaii,  Ibr  Improvcmentt  in  prapteing,  heck- 
ng,  and  combing  wool  and  other  Hbrous  subttan- 


provementt  in  the  appllcatiofl  ind  ptepintlott  bf 

.             ,                         .     .        „.  coal  tar.    October  19;  six  months. 

Ung,  and  combing  wool  and  other  Hbrous  subttan-  Robert  William  Sievier,  of  Upper  Holloway,  Mid- 

^en.    October  19;  six  months.  dtesex,  gentleman,  for  improvemeots  in  the  means 

IMnk  Clarko  HlUt,  of  DeptftM,  Kont,  maauftK-  of  warping  and  weaving  plain  and  figured  fhbrics. 

tviag  chflmbty  fbr  impiovements  in  treating  cer-  October  19;  fetx  months. 

tain  salts  and  gases  or  vapours.    October  19 ;  six  Joseph  Eugene  AsaMt,  of  LiUf,  In  tha  npubUc 

teonThs.  of  France,  machinist,  for  improved  means  of  obtain- 

Aoteit  Afegiti  0Bilili,  Of  Ifaneheitor,  ftr  tai-  in^  motlre  powvt.    October  19;  slxinohtht. 
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Ikcnftf  No.  in 

Reglstra-the  Re- 

tioD.      gister.     Ffb))rIeton' Names.  AddretlH.  SubjeetftofDeilgTA. 

Oct.  M     1617     Janes  Mnr,  John  Oal. 

lie,  and  Co London,  Edinburgh*  &  Doblfai,  Script  ^rpo. 

u      1618     Welch  and  M«igetM»«  Cheapaide  «.. m... A  Poncho  wiqiper. 

U     1619     Q,  F.  Boweia  «.........*.  BrownhiUs,  Staflbrdsblre  .^...^ 

Thomas  Bolteneir  ...»«  iMigton,  Staffordshire  ....^...  I  Magnetic    slips    and    glaze 

and  I      trougha. 

.  Edward  Chailinor  k..w.  Tunstall,  StafTordshlto  »....»..  J 

10      1620     J.  Frealand «...  Charlotte -street,     Blackfi-iars- 

road   ...w.«M....M«.n...M.««»»»»..  Hatband. 

IT     1B21     ATex.  Chapnn .^  Lfmehouso  ^.••....••.m.^m.......  Smiths' port^lo  Aimaoo. 

„      lost     Geolve  Fltt  ....(.. M»t.>..  Bishopsgate ^... Package  for  lard. 

,)      I6fi3      Willfiun  Mid4leton...ut  Birmingham Springs  for  bulfers  sitad  draw- 
bars of  railway  carriages. 
18      1624     John  aad  James  Me 

Rat^ ..*.^m .«.»..  Ave  Maria-laae t*»..M  lakitind. 

M      1625     W.  and  T.  Avery...^,..  Birmingham ~.».........  welghinff  machine. 

„     1626     tapper  and  WaUis......  Regent-street ^ Tissca  eoUar. 
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GUTTA  PB&OHA  COMPAmrS  WOBXS^ 

WHABf  ROAD,  CITY  ROAD. 

£oiuroH,  in  ApHi,  1846i 

A  GtrrtA  P£RCRA  COMl»ANY  hive  greatpleasure  in  stetingthat  the  steadilj increasing  demand 
fbr  the  PATXHf  Gutta  Pxxctt  a  DniyiHo  Bavds  Justifies  the  utmost  confidence  that  they  are  AiUy 
approved. 

Tkeir  danMllty  and  atnngth— permanent  colitractilitsr  and  uniformity  of  substance— their  non-susoep- 
tibility  of  iQjury  from  contact  with  Oils,  Oreaae,  Acida^  AlkaUes,  or  Water— ond  the  facility  «ith  which  the 
single  Joint  reqiOxed  can  be  made  in  Bands  of  any  length— render  them  supeiior  for  almost  all  working 
purposes,  and  decidedly  economical.  ^  .    ,*  -^ 

GoLosHKs,  TuBiNO  of  all  sizes,  Bouoixs,  CATBBTxns,8TXTHascopsB,  and  other  Surgical  Instruments; 
MouLDivos  TOR  PicTuxx  FxAuss  and  other  decoratire  purposes;  Wai?s,  Thokos;  Tskxis,  Oolv,  and 
CnkCxst  Bax&s,  tc,  in  great  variety. 

Patent  Gntta  Percfaa  Shoe  Soles. 

The  appllcaWMty  of  Outta  Pcrcha  Soles  fot  Boots  and  Shoes  having  been  extensively  and  MtlsJIsetorily 
tasted,  we  ean  unhesitntingly  recommend  the  material  jiropared  lor  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experituce  has  proved  that  Gutta  Petcha  Boles  wear  twice 
as  long  as  leather,  with  great  additional  peisonal  comlort;  and  they  remain  terfectly  impervious  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Soles  for  Summer  Wear. 

The  fact  of  the  toUl  iraperviousneiis  of  thciie  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  e5cape  the  suffering  which  thoproverbial  uncertainty  of  our  climate,  evkh  xh  Scvvsa,  so  often 
inflicts  upon  the  incautious,  and  this  effect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  allbrd  to  the 
ireanr  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

di  ike  some  Mme,  the  remmrlMMe  nom-eendueting  propertiee  qf  Gutta  Percha  afford  a  mo$t  valuable  pro- 
teelion  to  tkou  whu  are  subieeted  to  suffering  or  inconvenience  by  tralking  upon  heated  pavemente. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  Ihvour  of  the  former;  and  no  Instance  Of  fttlliwe^  has  yet  come  to  w^«J5*»^- 
ie«lire  of  the  Company  which  may  not  be  ascribed  to  a  neeloct  of  their  printed 
nireetiOtts. 


408 


ASYBETISBlfEMTS. 


To  lav^ators  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

PATBVT  •OLICXTOftS, 

(Of  which  Ann  Mr.  J.  C.  ROBERTSON,  the 
EDiTom  of  the  Mxchaitics'  Maoazihx  from  its 
ooDuneneement  in  1823,  is  principal  partner,) 
undertake 

The  proevratlon  of  Patents 

For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  traneaction  generally  of  all  busi- 
neu  relating  to  Patxhts. 

gpecMcationa  Drawn  or  Berlaed. 

DI80LAIMSE8»  AMD  MBMORAMDUMS   OF 
ALTBEATION    FaBPAKBD    AND    BNBOLLXO. 

OaFeata  Entered  and  Oppoaltiona 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Saarchea  made  fbr  Patents,  and  Copiet  or 

Abstraeta  Supplied. 

AdFlee  on  Cases  snbmittedj  *c.  *o. 


Mbsbbs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.),  and  regularly 

continued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  graUs  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

AdTaatages  of  Registering  De- 
signs for  Articles  of  UtiUty. 

Under  the  New  Dteign*  Acii  6  and  7  Vie.  c.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (firom  121.  to  20/. ) 

Protectionimmediate,  (may  be  obtained  in  most 
eases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanic^  Magazine, 
No.  1047,  price  3d.;  and  for  Lists  of  Articles  re* 
gistered  under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act.  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  wid  Designs  Registration  Agents,  106, 
Fleet-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


To  Engineers  and  Boiler- 
Blakers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM  -  BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes  i--^  all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  CAiUbridge-street,  Birmingham, 
and  Smethwick,Sta^rd8hire,maniiflM:ture  Boilers 
and  Gas  Tubes,  imder  an  exclusive  License  ttom 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extenslTely  used  in  the  Boilers 
(of  Marine  and  LocomotlTe  Steam  Engines  in 


England  and  on  thA  Coiitln«iit;*-an  I 
Lighter,  Cheaper,  and  more  Durable  than  Bnsser 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld* 

42,  CAMBRIDGE4TREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  Staflbrdahiia. 

LONDON    WAREHOUSE— No.    68,    UPPER 
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ALLIOTT's  patent  PLATFOBIC  WBIOHINO  ICACBINl. 
[PtteBt  dited  Marcli  14, 1848.    Patentee,  Alexander  AlMott,  of  Lenton  Worki,  NottlnghMXL 


Thb  improvements  embodied  in  this 
new  platform  weighing  msefaine,  have 
principally  for  their  object  such  an  ar- 
rangement of  the  steel-yard,  the  weights, 
and  the  index  in  platform  balances,  that 
the  results  may  be  read  off  on  dials,  free 
from  any  of  that  incorrectness  arising 
from  friction,  or  from  the  want  of  ulti- 
mate exactness  of  level,  which  is  so 
frequently  experienced  in  the  balance 
apparatus  now  ordinarily  used  with  diaU 
plates  sod  platforms  connected  ;  and 
that  these  resnlts  may  be  read  off» 
moreover,  at  different  and  moderately 
ffistant  places.  A  platform-balance  or 
weighing  machine  on  this  improved  plan 
is  represented  in  the  accompanying 
figures. 

Fif .  1  is  a  tide  elevation  of  the  machine, 
and  fig.  2  is  a  transverse  section  on  the  line, 
9  r,  of  fig.  1.     A  is  the  standard  which  car- 
ries the  steel-yard,  B,  and  the  other  parts  of 
the  apparatiu.  The  upper  edge  of  the  steel- 
yard is  made  straight  and  supported  by  the 
knife-edged  spindle,  6S  which  has  ita  bear- 
ing>»  a^a^9  in  the  standard.    The  knife- 
edged  spindle  is  shown  separately  in  fig.  3. 
S  is  a  shackle  which  is  suspended  upon 
knife-edged  centres,  S^ ,  inserted  in  the  end 
of   the  steel-yard   and  connected  to    the 
levers  of  the  platform  in  the  usual  manner. 
D  is  a  screw  resting  in  bearings,  d^  and  d*, 
which  keep  it  in  parellelism  with  the  top  of 
the  steel-yard,  B.    The  screw  works  in  a 
nut,  d*,  to  which    the    counter    balance 
weight  d*,  is  attached,  d»d*,  are  two  carry- 
ing pulleys  which  serve  to  facilitate  the 
movement  of  the  weight,  d^.    a^  is  a  shaft 
which  passes  through  the  standard  A,  and 
has  a  wheel,  a^,  in  front  with  another  wheel, 
a",  at  the  back  of  the  standard  fiistened  to 
iu    a*\3WL  handle  for  turning  the  shaft,  a^ . 
E  b  a  spur  wheel  which  turns  loosely  on 
the  $(iindte,  ^S  and  gears  into  the  wheels, 
a"  and  «^,  the  latter  of  which  communicates 
motion  to  the  wheel,  e*,  whic^  gearing  into 
the  vh*el,  d',  turns  the  screw,  D.    e*  is  a 
sapplt^meutary  bevel   wheel    which    turns 
looMly  on  the  shaft,  ««.    The  wheel,  a», 
forma  the  first  of  a  series  of  wheels  for 
working  the  index-hands  of  the  dial-plates, 
which   are  fixed  upon  the  firsme,  P,  and 
yrhich  frame  is  fixed  to  the  standard,  A. 
The  miicbine  shown  in  the  figures  (by  way 
gf  exemplification)  is  supposed  to  be  capa- 
ble of  weighing  up  to  five  tons.    The  upper 
dlal-pUte  indicates  tons,  the  central  one 
hunared  wdghts,  the  lower  one  quarter  of 
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enrolled  September  14, 1848.] 

hundred   weights    and   pounds;    so   that 

when  the  index^faand  of  the  upper  diil- 

plate  has  reached  the  mark  indicating  one 

ton,  the  index  hand  of  the  central  dial-plate 

must  have  made  one  complete  revolutioa, 

and  the  index  hand  of  the  lower  dial-piste 

twenty  complete  revolutions.    And  to  pio- 

duce  these  resulU,  the  wheel,  A',  in  maldw 

four    revolutions,    causes    the  wheel,   v, 

(through  the  wheels  E,  e^,  and  e',)  to  make 

sixteen  revolutions,  and  thereby  to  move 

the  weight,  d*,  on  the  steel-yard,  by  meaoi 

of  the  screw,  D,  through  a  distance  caksa- 

lated  to  counterbalance  one  ton.    At  tie 

same  time,  and  by  the  same  action,  the 

movements    of   the    indexes    are   dfeeted 

through  the  wheel,  a>.    Thus  if  the  wheel, 

a?,  has  80  teeth,  then  the  wheel,  ff,  msit 

have  16  teeth,  and  ^e  phiion,  g\  10  teeth; 

the  wheel,  ^,  50  teeth,  and  the  pinion,  ^t 

10  teeth ;  the  wheel,  ^,  40  teeth,  and  ^ 

pinion,  ^,  10  teeth ;  and  the  wheel,  /,  » 

teeth.    The  wheel,/,  and  the  wheel,/*,  ^ 

the  axle,/*,)  being  intermediate  wheels  nor 

the  purpose  of  causing  the  index  hands  to 

move  in  one  direction,  may  have  any  co^ 

venient  number  of  teeth.    The  whole  of  the 

parts  which  I  have  just  described  (exceptiBK 

the  index-dials  and  the  handle,  o^)  are  tf- 

closed  in  a  case,  to  protect  them  firom  beins 

interfered  with,  as  also  from  dust,  &c.    To 

be  able  to  ascertam  exactly  the  true  pomt  of 

balance  U  which  the  steel-yard  has  been 

adjusted,  I  attach  to  it  a  small  proof  appt^ 

ratus,  composed  of  the  parts  marked  «i  • 

m2,  n  «*  t^t  and  n».     m  is  a  light  le*w 

centred  at  m^,  which  is  connected  at  ooe 

end  by  a  silk  cord,  m>,  to  the  end  of  fte 

steel-yard,  and  at  the  other  end  to  the  bei- 

crank  lever, «,  by  a  cord,  «*  ;  the  bell-craw 

lever  has  its  fulcrum  at  «^,  and  its  uppff 

end,  n\  reaches  to  the  graduated  scilc, » r 

and  forms  a  pointer  to  it.    When  the  sted- 

yard  stands  at  its  true  point  of  adjustmot. 

the  pointer,  n',  should  point  to  sero  on  die 

teste. 

The  improvements  which  have  bow 

e,  described  may  be  used  with  a  scafe- 
m  instead  of  a  platform,  and  in  tint 
case  it  will  be  sufficient  to  attach  the 
scale  to  the  shackle,  S,  and  then  propor- 
tion the  oUier  parts  to  suit  this  arrange- 
ment. , ,  . 

Mr.  Alliott,  stotes  that  bv  sujuble  in- 
termediate gearing  and  shafting  coo- 
nected  to  the  axle,  AS  two  or  more  in- 
dexes may  be  applied  to  the  same 
machine,  and  indicate  at  different  a«i 
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mttderttely  distant  places  the  same  re- 
sults ;  neither  the  numher  not  distance 
of  such  indexes  at  all  impeding  or  inter- 
fering with  the  correct  working  of  the 
balance. 


BftAVmBOARD's  PATENT  STBAM  BMOIRB. 

[An  BngUih  patent  Was  granted  oH  the 
11th  Jttlj  last  to  M.  Be*iireg:ard,  « tar  ha- 
provements  in  generating  steam,  and  in  the 
of  obtaining  power  irom  steam  en- 
*'  The  spedikcation  will  not  probably 
he  cnrriM  befofo  the  lltfa  Jannarf » 1^49 ; 
hut  in  the  meantime  we  translate  fh>m  La 
Ptem  the  fblibwing  account  of  the  inven- 
tion, 'the  experiments  of  M.  Bontignj,  on 
which  this  invention  is  founded,  were  first 
Bttfeed  in  this  oonntry  m  an  article  which 
appeared  in  oar  jonmal  of  the  13th  Jnly, 
1844,  and  oocnpied  afterwards  a  prominent 
lilace  in  the  ingenions  specidations  of  our 
inach-Talned  correspondent,  "  A.  H.,"  on 
<<  The  Empbyment  of  Heat  as  a  Motive 
Fewer,"  (Meek,  Ma§.^  toI.  ilviL)— En. 
M.  MO 

The  spheroidal  state  which  drops  of 
water  assume  when  placed  upon  a  heated 
metallic  surface,  is  a  fact  now  well  known. 
Overlooked,  or,  at  best,  regarded  as  a 
matter  of  small  moment,  by  the  philoso- 
phers of  the  last  century,  it  becomes 
suddenly,  in  the  hands  of  M.  Boutigny, 
a  circumstance  of  immense  importance, 
— ^ives  birth  to  experiments  the.  most 
singular,  the  most  astonishing,  and  the 
most  incredible  of  modem  times, — raises 
up  against  the  admitted  theories  of  heat 
insurmountable  objections,  and  discon- 
certs the  most  adYanced  science, — accu- 
mulates the  elements  of  a  new  theory — 
furnishes  the  only  reasonable  explanation 
of  those  unforeseen  explosions  of  steam 
boilers  which  occasionally  spread  terror 
far  and  wide, — and,  lastly,  promises  to 
give,  in  the  bold  imagmation  of  its 
author,  a  key  to  the  impenetrable  mys- 
tery of  the  formation  of  worlds. 

We  will  not  undertake,  to-dav,  to 
describe  all  these  marvels ;  we  will  not 
explain  to  our  readers  how  M.  Boutigny 
has  been  able  to  make  ice  in  the  burning 
bosom  of  a  platina  crucible  heated  to 
white  heat;  how,  going  yet  further, 
the  illustrious  Faraday,  following  in 
the  steps  of  the  humble  apothecsry  of 


£vreux,  has  succeeded,  by  the  tours  de 
main  of  his  prodigious  art,  in  fusing 
mercuty  in  this  same  centre  of  heat,  the 
most  intense  ever  known.  We  will  not 
narrate  how  we  saw  an  enormous  sphere 
of  incandescent  silver  preserve  for  a  long; 
time  its  brightness  and  great  heat  in  the 
bosom  of  a  mass  of  water,  which  sepa- 
rated respectftilly  therefrom,  and  'served 
it  as  a  protecting  envelope  from  cold. 
We  will  not  enumerate  either  the  beau- 
tiful and  numerous  laws  which  years  of 
study  and  profouiid  research  have  re- 
vealed to  M.  Boutigny,  and  which  he 
has  clearly  formulariied.  We  desiie 
only  to  fix  the  attention  of  the  reader  on 
the  following  remarkable  facts: 

1.  Water  proiected  in  smadl  quantities 
upon  an  incandescent  surface  does  not 
wet  it,  does  not  touch  it,  is  not  si>onta- 
neously  vaporized ;  but,  falling  back  on 
itself,  as  it  were,  it  assumes  a  globukr,  or, 
what  M.  Boutigny  terms,  a  spkenadal 
state,  remains  suspended  at  a  short  dis- 
tance above,  in  the  incandescent  surfiuse, 
and  is  slowly  reduced  to  steam— fifty 
times  slower  than  by  boiling. 

2.  All  these  phenomena  occur  as  soon 
as  the  temperature  of  the  surface  of  the 
water  reaches  200"*  (centigrade),  and 
lasts  until  it  descends  below  \4t^  (cen- 
tigrade); the  water  then  wets  the  sur- 
face, and  is  suddenly  and  spontaneously 
reduced  to  vapour  with  as  much  rapidity 
and  abundance  as  gunpowder  when  igni* 
ted.  For  all  other  liquids,  the  necessary 
degree  of  temperature  for  the  production 
of  this  phenomenon  is  as  much  lower  as 
the  boiling  of  the  liquid  is  above  that  of 
water. 

3.  Water  in  the  spheroidal  state,  and 
then  even  when  in  presence  of  an  incan- 
descent surface,  does  not  attain  100^ 
(centigrade),  or  the  boiling  point,  but 
invariably  remains  at  about  96'''5. 

Such,  in  few  words,  are  the  funda- 
mental facts  demonstrated  by  M.  Bou- 
tigny, and  which,  adnurablv  compre- 
hended by  our  young  engmeer  (M. 
Testud  de  Beauregard),  have  led  him  to 
his  present  brilliant  discovery.  We  will 
first  faithfully  describe  the  admirable 
machine  which  we  saw  at  work  yesterday, 
and  afterwards  its  numerous  advantages. 

Let  the  reader  place  himself,  in  fancv, 
in  front  of  a  kitchen  stove.  On  Uie  right 
is  a  generator — ^a  kind  of  Papin's  inex^ 
plosible  boiler,  plunged  in  a  balneum 
maricBf  which  is  filled^  not  with  water, 
t2 
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but  with  molten  lead,  at  a  temperature 
of  about  300°  (centi^ade).  The  bottom 
of  the  venerator  is  of  platina^  and  so 
moulded  as  to  present  a  series  of  hollow 
hemispheres.  A  small  feed-pamp  is 
placed  behind,  about  the  centre  of  the 
stove,  which  discharges  at  each  motion 
of  the  piston  a  small  quantity  of  water 
(say  half  a  gramme  for  a  machine  of  two 
horse-power)  into  the  cavities  of  the 
hemispheres ;  the  water  passes  into  the 
spheroidal  state,  and  thence  into  that  of 
steam.  The  steam  disengaged  from  the 
water  at  96^*5  partakes  at  its  generation 
of  the  enormous  temperature  of  the  gene- 
rator. This  sudden  elevation  of  tempe- 
rature, produced  by  itself,  without  ab- 
sorption of  latent  heat,  compensates  a 
hundred-fold  for  the  slowness  of  its 
generation  by  a  considerable  increase  of 
tension-  A  safety-valve,  placed  in  the 
centre  of  the  generator,  gives  free  pas- 
sage to  the  surplus  steam.  We  shall  see 
further  on  that  explosions  are,  theoreti- 
cally and  practically,  impossible. 
•  •  •  ♦ 

A  few  days  longer  and  a  stationary 
steam-engine  of  10  horse-power,  fitted 
with  this  generator,  will  be  at  work  in 
ine  of  the  largest  foundries  in  Belgium. 
A  locomotive  on  the  same  principle  is 
also  in  progress  of  construction;  and, 
bv  the  care  of  Captain  Chamier,  a  ma- 
nne  engine  of  400  horse-power  will  be 
fitted  to  one  of  the  largest  of  the  ocean 
steamers. 

•  •  •  • 

To  return  to  our  description,  as  the 
Bteam  fills  the  spheroidal  generator,  it  is 
conveyed  by  a  steam  pipe  under  the 
piston  of  an  oscillating  cylinder.  But 
instead  of  allowing  the  steam  to  escape 
into  the  air  after  the  piston  has  per- 
formed its  stroke,  and  as  is  usual  in  high- 
pressure  engines,  M.  Beauregard  causes 
It  to  pus  through  a  worm,  enveloped  in 
wet  cloth,  in  which  it  is  imperfectly  con- 
densed, after  which  it  is  brought,  by  a 
new  method,  into  a  state  of  perfect  and 
absolute  condensation.  Against  the  back 
part  of  the  furnace  there  is  placed  a  cy- 
linder in  which  a  vacuum  is  created, 
once  for  all,  in  the  following  manner: 
The  cylinder  is  closed  by  a  stopper  ter- 
minating in  a  metal  rod ;  this  rod  is  dip- 
ped in  alcohol,  then  ignited,  and  plunged 
into  the  cylinder,  whence  the  azote  of  the 
air  is  allowed  to  escape  by  a  cock,  which 
is  then  closed  and  a  vacuum  thus  estab- 


lished. The  atmospheric  pressure  upon 
the  stopper  keeps  the  opening  tightly 
closed,  and  the  vacuum  which  costs  no- 
thing, is  permanently  maintained  for  the 
following  reasons  :  The  steam  from  the 
hygrometric  water  which  escaped  from 
condensation  in  the  worm  is  conducted 
towards  the  cylinder  bv  a  pipe,  bat 
through  a  second  cylinder  filled  with 
chloride  of  calcium  which  substance  re- 
tains it,  and  does  not  allow  of  its  entiy 
into  the  first  cylinder,  the  purpose  i 
the  vacuum  therein  being  to  create  the 
necessary  draft. 

From  the  foregoing  description  it  wiH 
be  seen  that  the  steam  is  perfectly  oon- 
densed,  and  there  is  nothing,  absomtdy 
nothing,  to  prevent  the  fresh  emission  « 
steam,  and  fresh  ^  stroke  of  the  pis- 
ton, &c. 

Ah  !  if  old  Newcomen  were  living, 
of  whose  grand  ideas  on  the  subjeet  d 
condensation  this  is  but  the  realizatioD, 
he  would  laugh  in  his  sleeve  (rirait  doMM 
ia  barbe) — would  glance  triumphantly 
at  the  Watts  and  the  Woolfs— and 
chaunt  a  paean  of  victory. 

And  yet  this  is  not  all ;  there  was  yet 
another  difficulty  to  surmount,  another 
loss  to  be  prevented.  The  steam  is  only 
condensed  in  the  worm  on  condition  of 
vaporizing  without  a  quantity  of  water 
equal  to  that  resulting  from  the  conden- 
sation of  the  steam.  So  that  what  i« 
gained  on  one  side  is  lost  upon  the  other. 
To  utilise  this  steam,  M.  Beauregard 
brings  it,  by  means  of  a  draft  or  current 
of  air,  into  the  furnace  of  the  generator 
where  the  heat  decomposes  and  trans- 
forms it  into  hydrogen  and  carbonic 
oxide,  two  combustible  gases  which  in 
burning  transform  themselves,  so  to 
speak,  first  into  heat,  then  into  vapour, 
and  ultimately  into  motive  power.  The 
loss  no  longer  exists,  or  is  considerably 
diminished,  and  the  machine  is  in  iti 
entirety  as  perfect  as  can  be  any  work  of 
man. 

The  following  are  the  chief  character- 
istics of  this  machine : 

).  The  water  which  falls  in  small 
quantities  into  the  hemispherical  cavides 
of  the  gcneratOFi  passes  into  the  sphe- 
roidal state,  and  then  slowly  into  steam 
of  a  high  temperature,  which  slowness 
of  generation  is  amply  compensated  for 
by  an  excess  of  elastic  force  which  will 
be  sufficient  for  the  working  of  the  most 
powerful  engines. 
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2.  The  steam  thus  generated  passes 
under  the  piston  and  forces  it  up ;  after 
the  stroke  is  made,  the  piston  by  its  de- 
scent ezpeb  the  steam  into  a  worm 
where  it  is  partly  condensed  by  contact 
with  a  refrigerating  surface. 

3.  What  remains  of  hysrometric 
steam  is  forcibly  drawn  towards  the  va- 
cuum cylinder,  and  absorbed  half  way 
by  the  chloride  of  calcium  (which  may 
be  retivified  by  the  simple  and  cost- 
lesa  proceeding  of  exposing  it  to  the 
heat  of  the  furnace  for  a  sufficient  length 
of  time). 

4.  The  steam  generated  on  the  exte- 
rior surface  of  the  worm  is  forcibly 
drawn  into  the  furnace  which  it  serves 
to  feed.  The  circle  of  operation  is  then 
complete. 

Tne  only  actual  loss  is  the  heat  radi- 
ated by  the  sides  of  the  furnaces,  which 
M.  Beauregard  collects  by  a  combination 
oi  reflecting  surfaces  to  wherever  it  may 
be  useful. 

The  admirable  machine,  which  we 
saw  at  work  for  an  hour,  scarcely  occu- 
pied the  space  of  half  a  metre  cube 
while  the  steam  generator,  which  in 
ordinary  machines  would  require  1,800 
decimetres,  occupied  a  space  300  times 
less,  and  yet  the  power  as  calculated 
by  the  inventor  was  2  horse-power, 
and  the  preesure  (tension)  of  the  steam 
capable  of  being  raised  without  the  sha- 
dow of  danger  from  one  to  five  or  six 
atmospheres. 

These  astonbhing  results  were  ob- 
tained with  a  minimum  quantity  of  coal, 
and  all  those  present  at  the  experiment 
admitted  that  the  results  were  quite  at 
variance  with  all  old  theories  and  axioms. 

In  conclusion,  we  will  terminate  this 
long  article  by  a  brief  notice  of  the  in- 
contestable advantages  of  this  machine. 

1.-  In  the  old  engine  there  is  an  enor- 
mous radiating  surface,  and  consequently 
an  immense  loss  of  heat.  In  the  new 
one  this  surface  is  reduced  in  the  pro- 
portion of  1  to  100;  the  furnace  is  small 
and  loss  of  heat  insensible. 

2.  In  the  old  engine  the  steam  is  ge- 
nerated at  120''  (at  sea  105°)  at  a  very 
feeble  pressure,  at  the  most  one  atmo- 
sphere, and  capable  of  dynamic  effect 
to  the  extent  of  about  3.  In  the  new 
one  the  steam  is  generated  at  96°*5,  its 
pressure  is  200  atmospheres  and  without 
danger,  and  the  dynamic  effect  is  at  least 
14. 


3.  In  old  low  pressure  engines  the 
condensation  was  incomplete;  a  consider- 
able portion  of  its  power  was  employed 
to  overcome  the  resistance  of  the  used 
steam.  In  the  new  one  the  condensation 
is  nearly  absolute,  and  the  maximum  of 
useful  effect  constantly  obtained. 

4.  In  the  old  engines,  the  feed-water 
is  charged  with  salts.  The  condensa- 
tion necessitates  the  employment  of  an 
immense  quantity  of  water — so  much  so, 
that  at  sea  thev  are  often  obliged  to 
blow  off,  with  loss,  water  at  lOCT,  be- 
cause it  is  too  saturated  with  salts.  In 
the  new  one,  the  generator  is  fed  with 
distilled  water.  The  condensation  Is 
effected  without  any  additional  supply  of 
water.  There  is  never  any  necessity  to 
renew  the  water  which,  running  through 
the  different  parts  of  the  machine,  gives 
life  to  it,  because  this  water,  alternately 
vaporised  and  condensed,  reappears  of 
itself,  abundant  and  pure. 

5.  In  the  old  engine,  loss  of  time 
through  stoppages,  is  loss  of  money. 
The  Toeomottves  are  often  obliged  to 
blow  off  the  steam  which  cost  much  to 
generate,  but  which  they  could  no  longer 
contain  without  danger.  In  the  new 
one,  there  is  never  a  mass  of  water 
heated  a  long  time  beforehand — ^no  tem<^ 
pestuous  production  or  accumulation  of 
steam — no  fuel  vainly  consumed  in  anti- 
cipation of  a  journey;  it  is  necessary 
only  to  maintain  a  small  quantity  of  lead 
in  a  fluid  state. 


SANITARY   MBASURBS,    NO.   2.-*TJaArPINO 
AND   VBNTILATINO  SBWBBB. 

Sir, — ^It  is  now  more  than  twenty 
years  ago  since  Mr.  Cuff  introduced  his 
improvements  in  the  construction  of 
public  sewers  ;*  and  fourteen  years  since 
the  City  Surveyor  of  Sewers  officially 
denounced  the  innovation  as  dangerous : 
declaring  that  the  introduction  of  sewer 
traps  would  be  "highly  detrimental," 
forming  the  sewers  into  subterranean 
receptacles  for  explosive  gases,  fraught 
with  immediate  death  to  any  workman 
attempting  to  enter  them,  and  with  im- 
minent peril  to  the  adjacent  buildings. 
It  was  also  stated  by  this  intelligent  func- 
tionary, that  the  traps  would  present  so 
much  obstruction  to  the  passage  of  water 
during  heavy  rains  as  to  flood  the  hoases 

*  Vide  Mech,  Mug.t  vol.  xU.,  page  60. 
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md  iMd  to  endlen  olaims  for  oompensa- 
tion.*  Opinions  directly  opposed  U>  that 
of  the  City  Surveyor,  were  obtained  from 
men  of  science  of  high  standing  and  of 
great  authority  on  such  a  subject,  the 
oonsequence  of  which  was,  that  although 
the  City  Commissioners  continued  hostile 
tp  the  plan  of  trapping  the  sewers 
gemraU^ft  they  so  far  relented  as  to 
apply  Mr.  Cuff*s  improvement  wher^ 
ever  it  was  requested  by  the  local  autho- 
rities. In  districts  not  under  this  con^ 
troui,  tbe  improvement  rapidly  progress- 
ed, and  the  sewers  throuffhout  the  me- 
tropolis are  now  universally  trapped,  to 
prevent  the  rising  of  np»ou8  effluvia 
froqi  the  gullej  holes ;  but,  as  a  set  off 
to  the  advantages  thus  ensured,  ventfla^ 
tor^  have  been  inserted  in  the  crown  of 
the  sewers,  affording  the  freest  possible 
egress  to  the  carbonic  acid,  carburetted 
hydrogen,  sulphuretted  hydrogen,  and 
other  poisonous  ffases.  80  that  while 
some  pains  have  been  taken  to  prevent 
the  escape  of  noxious  vapours  at  one 
place,  equal  provision  has  atso  been  made 
for  their  exit  at  others.  The  inconsis- 
tency of  these  arrangements  must  be 
ol>vious.  At  the  same  time,  it  is  evident 
that  some  method  of  getting  rid  of  the 
imprisoned  gases  is  indispensable.  In  a 
report  by  the  late  Dr.  Birkbeck,t  tbis 
was  proposed  to  he  effected  by  means  of 
suitable  tubes  inserted  at  the  higl^est 
points  of  the  sewers  through  which  the 
gases  would  rise,  and  were  then  to  be 
ignited  and  burnt  The  fallacy  in  this 
proposal,  consisted  in  supposing  the  gases 
•f  tne  sewers  to  be  always  combustible. 
About  a  year  ago  Mr.  Jabea  Hare,  of 
Nelson-square,  Blackfriars-road,  ad- 
dressed a  letter  to  Lord  Morpeth,  point- 
ing out  the  absurdity  of  the  present  mode 
of  ventilating  sewers,  and  suggesting  a 
neeuliar  application  of  an  ascending  co- 
lumn of  heated  air,  for  exhausting  in  an 
eiBsetual  and  inoffensive  manner  the 
deadly  exhalations  of  the  sewers ;  the  ]w- 
eent  efieets  of  which  upon  the  unfortunate 
inmates  of  the  Justiiia  convict  ship  at 
ai  Woolwich  have  forced  eonviction  on 
the  minds  of  man  long  sceptical  as  to  the 
fttality  of  these  exhalations. 

A  trial  is  being  made  of  a  mode  of 
Yentilatine  aewers  by  an  ascending  co« 
kuui  of  heated  air,  m  Blackfriars-road, 
bat  nnder  cireiunitances  than  can  lead  to 


no  satisfactory  residt.  Hie  |dan  of  Mr. 
Hare  was  comprehensive  and  econoni* 
cal — its  application  as  above  is  local  ao4 
expensive. 

Mr.  Hare  is  at  this  time  before  ih% 
Commissioners  of  Sewers — ^let  us  hops 
that  good  may  result  from  his  labours-^ 
but  the  fiict  is,  that  the  whole  questioa 
of  sewerage,  notwithsundipg  tbe  pro* 
gress  of  the  last  twenty  years,  stsniii 
sadly  in  want  of  consideration  de  novo. 

I  remain,  Six,  yours  respectfully, 

W¥.  fiAJ>9XUT. 

29,  Alfred-street,  Islington.  Oet  19, 1848. 


THI   AUROaA.  BORBAl.t8   OV  OCTOBia  18. 

Sir,— The  meteor  of  the  18th  inst  bif- 
ing  been  very  conspicuous  and  several 
features  pf  itxe  phenomenon  perfectly 
developed,  I  forwm^  to  you  such  obser- 
vations of  it  as  could  be  taken  widi 
accuracy:  they  were  made  witb  an  equt- 
torial  instrument  and  sidereal  docki 
from  whence  the  altitudes  and  azimatbi 
were  deduced  by  calculation :  the  sidereal 
time  is  also  converted  into  mean  time. 

The  wind  which  had  been  blowing  for 
several  days  from  a  north-easterly  direc- 
tion, increased  considerably  in  foree  upon 
the  rooming  of  the  18th,  and  continued  to 
blow  briskly  throughout  the  entire  day, 
and  also  during  the  appearance  of  tbe 
phenomenon:  at  8*^.  a.m.,  snow  com- 
menced falling,  the  thermometer  indi- 
cating 84^*0 ;  the  minimum  temperature 
of  the  previous  night  was  29°'8  at  an 
altitude  of  45  feet  above  the  earth's  aor- 
(kce ;  a  few  snow  showers  occurred  at  in- 
tervals during  the  day,  up  to  4^.  tm., 
and  the  barometer  was  steadilv  rising. 
My  attention  was  first  called  to  tfe 
aurora  at  ^  57",  when  its  light  wu  ao 
brilliant,  that  it  was  some  time  before  I 
could  persuade  myself  that  the  sky  wai 
free  from  cloud,  as  the  contrast  cauaed  it 
to  appear  perfectly  black :  the  usual  daik 
segment  was  then  visible  from  the  cir- 
cumference of  which  tbe  streamers  pro- 
ceeded :  dO""  from  the  N.  towards  die  w ., 
or  nearly  in  the  magnetic  meridian,  there 
was  a  depression  in  this  black  sreh, 
who^  altitude  was  about  18^  at  the  vertex: 


•  Ibid.,  ToL,  xxl.,  page  11. 

t  Vide  JTmI.  JTa^.,  vol.  xxl.,  page  IS. 
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the  Star  Aretuns  was  seen  witbin  this 
segment  at  6^  10»  without  the  least  di- 
minution of  its  light.  At  7^  20»5%  the 
western  extremity  of  the  arch  terminated 
in  a  point  of  the  horizon  75^  from  S.  to- 
wards W.,  and  the  eastern  105°  from  S. 
towards  £.,  it  therefore  inclosed  a  hori- 
Kontal  arc  of  leo**  7*  86"  4*.  A  curious 
cone  of  auroral  light  rose  from  the  mag- 
netic north  passing  to  aAndromedse;  this 
had  a  motion  towards  the  W.,  for  it 
soon  iftfter  passed  over  tj  and  p  Pegasi, 
and  at  7'' 4 1«  over  a  Aquils,  consequently 
the  direction  of  its  motion  must  have 
been  nearly  perpendicular  to  the  plane 
of  the  magnetic  meridian :  at  8^  14°"  3" 
the  white  arc  passed  over  the  seven 
stars  of  ursa  major. 

After  this  hour  the  meteor  appeared 
to  be  declining  in  intensity,  few  streamers 
were  seen,  and  the  sky  for  some  minutes 
was  obscured  by  clouds.  9^  28"  1".  the 
anrora  was  very  brilliant,  large  red 
patches  of  light  14^  broad  with  an  alti- 
tude of  23''  were  in  the  magnetic  W.  and 
£.;  tfiose  in  the  former  quarter  being 
most  vivid,  whilst  streamers  of  a  white 
colour  were  darting  up  from  all  parts  of 
the  horizon  between  these  two  points; 
at  the  same  time  an  undulating  motion 
was  propagated  in  the  direction  of  the 
axes  of  the  rays  up  to  the  astronomical 
xenith,  which  was  now  perfectly  scarlet, 
not  from  isolated  streamers,  but  from  a 
uniform  crimson  light;  the  white  stream- 
ers kept  increasing  in  length  and  with  a 
pulsating  motion  converged  to  the  mag- 
netic zenith  at  9*^  32",  and  forming  the 
beautiful  appearance  of  a  crown,  which  at 
9^  37"  !■  was  perfectly  developed,  when 
the  following  position  of  the  central 
point  was  taken :  altitude  67*"  31*  4*,  azi- 
muth from  S.  towards  E  . . .  Se**  31»  1«. 
Nearijr  the  entire  sky  was  covered  by  the 
aurora  for  several  minutes  sfter  the  for- 
mation of  the  dome.  The  pulsations  ex- 
tended to  within  IT''  of  the  southern 
horizon,  bursting  out  in  large  sheets  of 
white  ftune:  it  extended  further  south 
than  the  celebrated  meteor  of  '1847,  Oc- 
tober 24,  but  at  the  same  time  was  far 
inferior  in  brilliancy,  although  on  the 
present  occasion  the  moon  was  absent. 
The  position  of  the  corona  was  permanent 
and  did  not  ▼ary  from  the  earth's  rota- 
tion. ^  44''  6%  the  arch  terminated 
in  the  horizon  B&*  1 5"  from  south  towards 
west  0^47*  9*  the  aurora  had  attained 
great  brilHancy  in  the  N.W.,  the  sky 


being  a  complete  mass  of  flame  with 
undulations  passing  in  the  direction  of 
the  stfeamers.  In  the  W.N.W.  the  me- 
teor was  of  a  deep  red  colour,  but  not 
possessing  so  transparent  a  hue  as  in  the 
earlier  part  of  the  evening ;  it  remained  in 
this  state  for  about  eight  minutes  and  m- 
dually  faded  afterwards  till  there  remained 
nothing  but  an  extra  light  in  the  N.  with 
a  few  streamers ;  the  pmsations,  however, 
still  continued,  and  seemed  to  burst  out 
suddenly  in  the  astronomical  zenith, 
spreading  over  the  sky  like  a  large  shee^ 
of  fire.  Their  appearance  was  very  simi- 
lar to  that  produced  by  a  sea  wave  break- 
ing and  rolling  along  the  beach :  these 
undulations  lasted  more  or  less  with  some 
occasional  intermissions  until  near  12^ 
54"^,  when  it  again  assumed  a  very  beau- 
tiful form,  the  rays  extending  to  a  much 
greater  distance  from  the  W.  towards 
the  S.;  the  whole  sky  from  N.E.  bv  N., 
to  S,W.  by  W.  was  tinted  with  scarlet  as 
far  as  the  zenith,  and  was  most  brilliant 
in  the  magnetic  E.  and  W.  As  in  the 
case  of  the  aurora  of  1847,  these  red 
streamers  were  more  stationary  and  of 
longer  duration  than  the  white,  and  did 
not  partake  of  their  undulatory  motion. 
About  18^  14°^  it  reached  its  maximum 
brilliancy,  the  rays  converging  to  the 
magnetic  zenith :  rapid  and  frequent  pul- 
sations agitated  this  enormous  mass  of 
light  to  S'' south  of  the  auroral  pole,  for  ten 
minutes  after  which  it  quickly  decreased 
in  brightness,  so  that  by  13^  36»  it  had 
almost  disappeared,  and  scarcely  a  trace 
remained  at  1^.  The  thermometer 
stood  at  34''  the  whole  time,  andT  the  wind 
blew  from  N.N.E.  Eighteen  falling 
stars  were  counted  up  to  12^,  an4  it  is 
worthy  of  remark  that  these  are  almost 
always  seen  during  the  presence  of  the 
aurora  borealis:  one  with  a  train  of  2(r 
fell  in  a  direction,  the  line  of  which  pro- 
duced, passed  tfirough  the  centre  or  the 
crown,  and  made  an  angle  of  30°  or  SS'' 
vnth  the  astronomical  meridian.  After 
dusk  of  the  19th,  the  aurora  became  again 
visible,  and  though  the  sky  was  tinged 
with  red,  it  was  never  very  conspicuous. 
John  T.  Babbbb. 

Etwell,  October  20, 1848. 
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Sir,— Though  much  has  been  written 
on  this  subject,  the  following  observa- 
tiona  may  not  be  deemed  unsuited  to 
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your  very  useful  Journal.  In  a  lecture 
which  I  delivered  in  the  Dublin  Me- 
chanics Institute,  the  usual  operation  of 
blasting  by  galvanic  agency  was  de~ 
scribed.  I  particularly  noticed  Mr. 
Marty n  Roberts'  method  of  attaching  a 
string  to  the  contact  maker,  so  as  to  ob- 
tain the  necessary  distance  without  the 
same  length  of  wire,  which  would  re- 
quire increased  power  of  battery.  I 
stated  that  when  all  is  ready  the  assistant 
withdraws  an  ivory  break,  and  after  re- 
treating to  a  safe  distance,  he  gives  the 
signal  to  the  person  who  pulls  the  string. 
A  member  of  the  Institute,  Mr.  Thomas 
A.  Dillon,  2,  Caroline-row,  has  proposed 
an  objection  to  this  plan,  and  at  the 


same  time  ha  4  suggested  an  ingenious 
remedy.  He  says,  that  when  the  ifory 
break  is  removed,  the  strioff  might  be 
pulled  by  accident  before  the  assistant 
nad  retreated,  and  death  might  result 
The  remedy  is  novel  and  simple — let  the 
endless  cord  pass  over  a  pulley  H;  when 
all  is  ready,  the  person  ties  a  brass  ball, 
C,  to  the  cord,  which  arriving  at  the 
brass  pillory,  A  and  B,  establishes  me- 
tallic contact  between  the  battery  and  the 
cartridge  attached  to  the  screws,  D  and 
£ ;  a  mark  on  the  endless  band  would 
indicate  when  the  ball  had  nearly  arrived 
at  its  destination,  or  the  assistant  could 
tie  the  brass  ball  to  the  endless  cord 
at  2  or  3  feet  from  the  brass  pullej. 


^F 


D 


k 


By  such  an  arrangement,  it  would  be 
impossible  for  an  accident  to  occur.  It 
affords  me  pleasure  to  give  this  to  your 
numerous  readers  as  the  invention  of  a 
int'mt>er  of  ihe  Dublin  Mechanics'  In- 
^tituti',  and  it  is  one  of  the  proofs  of  the 
u^e  ol  Euch  societies.  I  may  take  this 
opportunity  of  slating,  that  badii/  pre- 
parod  gun-cotton  can  be  employed  in 
llii^  operation  with  great  advantage.  I 
hnvr  found  that  galvanic  cartridges  be- 
come useless  if  kept  for  a  few  weeks ; 
this  arises  from  the  sulphur  of  the  gun- 
powder acting  on  the  delicate  steel  wire 
producing  a  break  by  corrosion.  My  plan 
conHtstB  in  first  covering  the  steel  wire 
vrilh  a  small  quantity  of  badly  prepared 
gun -cotton,  over  which  I  pour  the  fine 
prvwder,  making  a  cartridge  with  paper 
not  larger  than  half  a  finger:  around 
ibl^  ibe  proper  quantity  of  blasting 
powdi'r  is  placed,  and  the  hole  tamped 
uLth  «>nd.   There  are  two  advantages  in 


employing  badly  prepared  gun-cotton: 
Ist,  It  can  be  made  by  any  person  with 
a  mixture  of  equal  parts  of  comwum 
nitric  and  sulphuric  acids.  2nd,  It 
ignites  readily  even  with  the  wire  belov 
red  heat,  and  invariably  ignites  gun- 
powder, which  the  best  gun  cotton  does 
not ;  and  as  ii  is  not  necessary  for  the 
wire  to  be  red  hot,  one  battery  will  dis- 
charge more  than  one  cartridge,  so  as  to 
produce  simultaneous  blasting.  An  effi« 
cient  and  cheap  battery  is  zinc  not  amal- 
gamated with  salt  and  hoi  water,  sepa- 
rated by  porous  cells  from  copper  cans 
or  brass  eUctrotyped  Inside,  which  is 
better,  as  the  surface  is  made  rough,  and 
there  is  no  local  action  on  soldered 
joints:  eight  or  ten  f cells  are  sufiicieot 
for  any  blasting.  I  dopt  the  plan  sug- 
gested by  one  of  your  correspondents,  of 
testing  the  cartridge  [before  blast  iDgi<o 
as  to  be  certain  that  the  steel  wire  it  no 
broken.  The  following  sketch  represents 


ON  TMB  SECIKS   +   AND  -         kY  E^-AfeVlBWEK. 


417 


>^""^v^ 


•^^ 


CCfVf 


o 


my  apiwratiu,  whioh  should  alirays  ae« 
company  such  a  battery.  A  piece  of 
sine,  two  iuehes  square,  is  loweied  into 
a  small  copper  Tessel  containing  water 
and  a  f§w  drops  of  acid ;  a  wire  from 
this  copper  passes  oyer  and  under  a  mag- 
net, and  the  cartridge  is  attached  to  the 
screws,  A  and  B ;  if  the  steel  wire  be 


not  injured  a  nlranic  current  deflecta 
the  magnet  without  heating  the  wire,  as 
it  is  too  weak.  The  importance  of  the 
subject,  for  human  life  is  in  question, 
ma^  plead  my  apology  for  this  length- 
ened description. 

William  LoyjiB, 

Lectarer  on  Phyiical  Scienoe 

In  tlM  Schoolf  cf  Dublin. 


ON  TBB  SIGNS    -I-    AND 

Mr.  Editor, — The  use  of  symbols  in« 
Stead  of  words  to  designate  arithmetical 
operations  has  had  a  laiger  share  in  the 
creation  of  modem  algebra  than  is  gene- 
rally seen :  perhaps  not  less  influence 
than  the  use  of  symbols  instead  of  words 
to  designate  number  had  in  the  creation 
of  arithmetic  itself.  They  are  steps  of 
the  same  nature,  are  equallT  essential  to 
generalisadon,  and  have  ended  in  resulta 
tost  completely  harmonise.  We  first 
symbolist  the  particular  number  by 
a  figure  or  figures;   then  symbolised 


— .      BY  BX-BByiBWBB.* 

number  itself  generally— by  letters  of 
the  alphabet  for  convenience ;  and,  last- 
ly, we  symbolised  operations,  either  by 
contracting  the  name  or  part  of  the 
name,  or  by  analogy  to  some  fimcied  re- 
semblance. Thus  •«-  is  but  a  simplified 
form  of  the  fiiociful  **  &  "  (ei),  of  the 
middle,  age  MMS.;  <<  -  "  is  the  mark 
over  '*  mns"  (minut)  of  the  same  period; 
**  X  '*  is  the  '*  cross"  employed  long  an- 
teriorly, "  to  prove  multiplication  ;"  "-f-" 
is  the  representation  of  a  fraction  in 


*  It  !•  dne  to  our  etteemed  Mondth«t  wo  should 
point  attondon  to  the  date  of  his  present  communi- 
cation. 1 1  came  to  our  hands  a  day  or  two  after  the 
receipt  of  the  able  series  of  papers  on  the  same 
salileet,  which  has  reoentljr  appeared  in  our  pages 
ftem  the  pen  of  "  A.  H./'  and  before  any  portion 
of  that  series  was  published.  We  thought  it  right 
to  heap  it  back  till  the  puUieatlon  of  those  papers 
was  eoaoluded;  and  we  now  insert  it  with  the  ap- 
proval of  the  author  in  precisely  the  same  state  in 


which  it  was  sent  to  us.  *'  A.  H./'  it  will  be  re- 
membered, has  laboured  hard  to  establish  the  in- 
dependence of  algebra  of  arithmetic,  or  to  speak  more 
correctly,  perhaps,  that  both  have  but  one  common 
symbolical  basis ;  our  "  Ex- Reviewer"  takes  a  view  of 
the  subject  nearly  the  opposite  of  this,  and  supports 
it  with  his  usual  vigour  and  dexterity.  The  oppo- 
nents. It  most  be  confessed,  are  well  matched ;  and 
the  arguments  on  both  sides  suggestive  of  much 
curious  and  interesting  speculation.— Eo.  M.  M. 
t3 
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which  the  numerator  and  denominator 
represented  the  dividend  and  divisor  in 
their  appropriate  places  for  actual  opera- 
tion ;  "  =*  *'  are  the  two  **  gemowe 
lines*'  of  Rohert  Recorde,  chosen,  he 
says  **  because  noe  two  things  can  be 
more  equal;*'  and  "  Vis  a  modification 
of  the  letter  r/*  used  as  the  initial  of 
the  word  **  i:adix/'  In  the  same  way 
■we  may  trace  the  history  of  our  **  sym- 
bols of  operation/*  even  down  to  their 
most  modem  state. 

The  symbol  of  operation  never  ap- 
pears but  as  a  direction  to  perform  the 
operation  signified.  It  hence  always  be- 
longs to  an  unfinished  process  of  inves- 
tigation. When  the  conditions  are  given 
in  actual  numbers,  the  solution  can  al- 
ways be  effected  either  wholly  or  approxi- 
mately; and  the  symbol  disappears 
altogether.  The  introduction  of  general 
symbols,  so  as  to  represent  in  one  sym- 
bolical investigation  the  rule  for  all  solu- 
tions of  the  same  kind,  leads  to  a  result 
which  is  merely  directive  of  the  simple 
processes  by  which  in  all  particular  nu- 
merical cases,  the  numerical  result  which 
is  sought  shall  be  found.  When  the 
directed  processes  are  all  compatible 
with  each 'Other,  we  can  in  all  these  par- 
ticular cases  eliminate  the  sign  by  per- 
forming the  operation  which  it  ordains. 
This,  nowever,  is  a  very  confined  view 
of  the  functions  of  algel)raie  research — 
that  of  a  mere  schoolboy. 

It  was  soon  felt  to  be  necessary  to 
carry  on  a  long  series  of  operations, 
(many  of  which  involved  complicated  ex- 
pressions which  themselves  essentially 
involved  the  signs  of  operation)  that 
would  demand  inquiry  into  the  effect  of 
combining  these  signs  amongst  each 
other.  Thus  if  it  were  required  to  mul- 
tiply a—b  by  c— ^,  it  was  necessary  to 
inquire  what  form  the  product  in  terms 
only  involving  simple  factors  would  take, 
without  making  any  hypothesis  respect- 
ing the  numerical  values  of  a,  6,  c,  d. 
There  are  men  of  the  most  profound 
learning  in  our  own  day,  who  tnink  that 
the  fourth  term  of  that  product,  -  6  x  —  <^ 
(m^^bd),  though  assumed  and  proved 
under  specific  relations  of  the  numbers, 
is  only  assumed  but  not  proved  as  a  ge- 
neral loffical  deduction  from  the  prin- 
ciples of  arithmetic.  I,  myself,  believe 
that  no  proof  having  greater  validity  than 
that  of  *'  latromathematicus,*'  has  ever  yet 
been  given.  (See  ante^  p.  200.)  The  idea 


is  precisely  that  with  which  the  early  Ita- 
lian algebraists  must  have  been  familiar : 
the  transfer  of  a  quantity  from  one  page 
of  the  **  ledger**  to  its  opposite — the  fact 
of  multiplication  being  a  succession  of 
subtractions  of  the  same  quantity,  being 
also  kept  in  view.  It  is  the  best  illus- 
tration we  yet  possess,  except  the  verifi- 
cation as  to  form  which  is  afforded  by 
comparing  the  square  of  AC  viewed  as 
that         • 

A                       C 
_.^_ , ,_B 

of  AB— BCwith  the  second  power  of 
(a -ft).  It  would  in  geometry,  however, 
find  no  visible  analogy  whenBC>AB, 
or  b>a:  for  then  in  reality  the  condition 
would  only  appear  under  another  form; 
For  if  b  >a,  than  a  -  A  —  -  rf,  and  (a  -6)j 
-(-«/)»:  whilst,  if  C  be  to  the  left  of 
A  (as  at  CO  the  geometrical  signification 
altogether  fails  to  be  intelligible. 

So  strongly  was  this  difficulty  felt  by 
the  earlier  algebraists,  that  a  negative 
quantity  was  naturally  rejected  by  many 
of  them;  and  when  such  values  made 
their  appearance  as  roots  of  an  equation, 
they  were  called  **  false  roots"  and  "  il- 
lusory roots.*'  Many,  however,  viewed 
this  matter  otherwise,  and  boldly  ventured 
upon  the  generalisation  that  ''  —  x— ^ 
really  does  produce  + ,  whether  we  are 
able  to  prove  it  logically  or  not  ;**  and 
whilst  others  spent  much  labour  and 
wasted  great  ingenuity  in  settling  the 
theorem  on  a  satisfactory  basis,  these 
more  ardent  minds  trusted  to  the  perfect 
consistency  of  all  the  results  obtained 
by  means  of  it,  as  the  beat  proof  that 
could  be  given  of  its  absolute  truths. 
The  proof  is  that  of  induction ;  and  this 
theorem  under  such  a  view  haa  all  the 
evidence  (and  of  preeissly  the  same 
kind,)  that  belongs  to  the  law  of  gravi- 
tation. 

I  do  not  know  that  any  one  has  ex* 
pressed  dbtinctly  before  Cauchy  in  bis 
(CouT$  d^ Analyse)  what  seems  to  be 
implied  in  a  great  number  of  writers 
during  the  last  century  and  a  half  :— 
that  when  + ,  - ,  or  any  other  symbol 
of  operation,  is  prefixed  to  a  literal 
quantity,  and  that  quantity  when  modi- 
fied is  directed  to  be  subjected  to  another 
operation,  the  first-named  symbol  takes 
the  same  character  as  an  a4jectiye  or 
adverb  in  common  language.  It  is  no 
longer  the  quantity  which   designates 
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Bumber  wfaieh  fe  to  be  operated  upon, 
but  the  different  entitT  which  results 
from  the  modification  of  the  number  by  the 
first  symbol.  Thus,  ^a-f^  can  always 
be  performed  in  numbers  in  two  succes- 
siye  operations;  so  also  can  Va-d 
when  a>b.  When,  hpwever,  in  the 
last  expression  a<b,  the  second  opera- 
ration  comho/  be  per/ormedf^Qor  yet 
in  strictness  without  the  conventional 
signification  above  spol^en  of,  which  ren- 
ders —da  real  number.  We  often 
mistake  the  object  of  an  inquiry  by  means 
of  algebra :  viz.,  the  form  of  the  result 
of  an  inquiry,  for  the  mere  number  which 
fulfils  the  limited  and  specific  conditions 
laid  down.  No  result  b  available  for 
strictly  numerical  purposes,  except  in 
terms  of  such  modified  numbers  as  may 
be  compatible  with  the  conditions  we 
impose  upon  them.  If  we  ask  for  an 
answer  in  plain,  positive  numbers,  such 
as  we  consider  them  in  common  arith- 
metic, the  thing  will  be  impossible  when 
the  numerical  conditions  give  -</  as  the 
result.  Again ;  if  we  consider  4-  d  and 
•—d  to  he  the  only  admissible  modified 

forms  of  number,  then  ^/^  is  ex- 
eloded,  and  we  again  may  have  impossi- 
ble conditions  denoted  amongst  our  data 
by  the  result.  It  is  not  usud  to  call  ^i 
a  number  in  our  ordinary  verfaod  expres- 
sions, but  it  is  now  always  treated  as  one 
virtually ;  and  its  interpretetion  is  always 
given  in  some  shape  expressive  of  modi- 
fication from  the  quantity  +  rf.  In  short, 
+  and  -  are  practically  treated  as 
adjectives  are  treated  in  langusge. 

It  has  long  appeared  to  me  that  this 
view  of  algebraical  (or  general)  symbols 
of  number,  as  "affected"  by  symbols 
of  operation,  is  not  only  a  convenient, 
but  also  a  strictly  philosophical  one.  It 
Ss  likewise  a  perfectly  intelligible  one  to 
the  student— a  matter  of  great  import- 
ance. I  am  not,  however,  desirous  of 
entering  into  the  '  *  vexed  Bermoothes  "  of 
"  the  permanence  of  equivalent  forms," 
or  any  of  the  theories  by  which  it  is 
attempted  logically  to  establish  those 
symbolical  generalisations  which  appear 
to  me  to  be  mere  inductions  from  ' '  arith- 
metical algebra."  I  fear,  indeed,  that 
liie  attempts  which  have  been  made  to 
throw  over  the  processes  of  algebra  an 
appearance  of  logical  severitv  to  which 
the  arguments  have  no  real  title,  has 


been  productive  of  serioas  mischief-Hrt 
all  events,  Of  great  indistinctness  in  the 
minds  of  students,  which  few  ha?e  the 
perseverance  or  the  time  to  seek  to  elu- 
cidate. 

Home  Tooke*s  theory  of  language  was 
— ^that  all  words  were  mtimately  raduei- 
ble  to  the  noun'  and  verb ;  and  from 
what  has  been  stated  above,  bis  views 
are  confirmed  in  a  remarkaUe  manner 
by  that  most  perfect  (imperfect  as  it  is) 
of  all  languages — ^that  of  symbols.  Per- 
haps, on  the  other  hand,  the  structure  of 
ordinary  language  itself  may  offer  some 
useful  suggestions  towards  a  better  mode 
of  mentally  reading  the  language  of  sym- 
bols. The  history  of  the  two  systems 
will,  I  have  no  doubt,  become  ultimately 
analogous — with,  possibly,  more  of  iden- 
tity than  analogies  in  general  possess. 
They  are,  in  fact,  more  than  analogies ; 
for  they  fiow  from  the  same  eommon 
principles. 

If,  then,  we  view  all  algebra  as  tend- 
ing to  the  discoverv  of  unmodifisd  nvtm- 
hers  that  shall  fulfil  the  conditions  im- 
posed bv  a  problem,  there  can  be  bo 
doubt  that  your  able  correspondent — 
"  latromaUiematicus" — ^is  fully  home  out 
in  his  views.  But  is  this  the  object  attained 
or  aimed  at  by  alsehndcal  science  f  *  One 
thing  is  clear— that  had  it  been  ao,  phy- 
sical science  would  now  have  been  in  a 
very  different  state  from  diat  in  which 
we  find  it.  We  should,  indeed,  have 
possessed  such  an  algebra  as  Maseres, 
erend,  and  Camoty  would  have  deemed 
perfect;  but  we  should  not  have  had 
the  algebra  which  we  do  possess,  and 
which  enables  us  to  extort  from  nature 
her  inmost  secrets.  It  is  on  this  account 
that  I  demur  to  the  acceptance  of  the 


•  It  will  be  remarked  that  I  hare  usually  pw- 
ferred  the  term  "algebraical"  to  " anal jtical.** 
The  latter  term  la  onW  aeeidentattff  not  etMtiUkUig 
applicable  to  the  aTmbolical  system.  Many  of  <h« 
processes  of  algebra  are  aifmtketic;  though  inoom- 
parably  more  In  the  present  form  of  the  sdenoe  are 
analytical.  The  term  was  latrodueed  by  D'Alem- 
bert;  but  it  surely  will  not  be  oontendcd  that  an 
entire  branch  of  science  should  be  designated  by  an 
accident,  especially  when  antother  and  a  dllfennt 
branch  is  strictly  and  properly,  dealgnated  by  the 
same  name.  Analysis  belongs  to  geometry  as  well 
as  synthesis;  and  syothesis  belongs  to  algebra  as 
well  as  analysis.  They  are  both  general  methods, 
and  altogether  independent  of  the  particular  sub- 
jects and  the  particular  machinery  through  which 
they  are  brought  into  play.  The  writers  of  the 
Bncgclop«di4  ritiated  th*<  fangnaga  and  the  philo- 
sophy of  mathematles  as  much  aa  tbuy  inproTad 
its  algebraical  processes. 
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doctrine  that  symbols  are  to  be  confined 
to  the  mere  arithmetical  interpretation 
which  their  origin  would  seem  to  impose 
upon  them. 

At  the  same  time,  I  candidly  confess, 
that  for  many  of  the  "  truths*'  of  alge- 
bra, I  have  no  better  proof  to  offer  than 
that  of  induction.  A  single  unexplained 
exception  to  the  truth,  in  the  remotest 
of  its  applications  and  consequences, 
would,  I  am  willing  to  admit,  overthrow 
the  theory  of  algebra ;  but  show  me  one ! 
As  &r  as  logical  rigour  is  concerned, 
the  advantage  is  wholly  on  the  side  of 
geometry,  as  compared  with  algebra; 
but  the  evidence  of  the  latter,  though  of 
a  different  kind,  Is  not  less  clear  and 
convincing  than  that  of  the  former.  The 
great  ground  of  the  excellence  of  geometry 
as  a  (HsciplitUf  is  its  logical  rigour ;  that 
of  algebra,  is  its  power  in  physical  and 
semi-metaphysical  researches. 
I  remain.  Sir, 

Your  £x-Rbvibwbr. 

September  SO,  184S. 

MR.  L.  D.  B.  GORDON'S  PATBNT  UNDBR-LAP 
JOIMTBD  BAILS  VOE  RAILWAYS. 

[Patent  for  EngUnd  dated  May  9tb,  lS48t  Patentee, 
L.  D.  B.  Gordon,  Eaq.,  C.£.*J 

Hitherto,  where  two  lengths  of  rails 
meet,  the  joint  has  been  made  either  a 
simple  butt-joint,  or  a  perpendicuUr 
overlap  joint.  Several  inconveniences 
arise  from  these  kinds  of  joints.  When 
from  imperfect  pacUng,  (after  heavy 
rains,  or  with  bad  ballast),  the  sleepers 
become  unsupported  and  sink  under  the 
locomotive  and  carriages,  the  weighted 
rail  cantt  the  chair,  and  in  spite  of  the 
best  chairs  and  keys,  the  raO  next  in 
advance  of  the  wheel  rises,  more  or  less. 
If  the  joint  be  exactly  in  the  middle  of 
the  chair,  the  dislocation  is  less  in  amount, 
but  it  will  be  found  that  such  a  position 
is  the  exception  to  the  general  state  of 
railways  having  cross  sleepers.  The 
disadvantages  of  this  imperrection  in  tiie 
joint  are  palpable.  It  is  the  origin  of 
the  oscillatory  motion  of  the  locomotive 
and  carriages  on  railways — of  the  sinuous 
or  serpentine  motion  which  commonly 
ends  in  running  off  the  rails.  It  is  the 
source  of  the  great  amount  of  resistance 
to  locomotion,  still  remaining  after  that 

•  Agent  for  England,  Mr.  W.  D.  Starling,  No.  Z7, 
Old  Broad-ttreet,  London. 


arising  from  the  friction  of  axle  and  peri- 
phery, and  the  air*8  resistance  are  taken 
into  account,  and  which  experiments  show 
to  be  about  2^  percent,  of  the  whole;  and 
consequently  it  must  be  a  main  cause  of 
the  wear  and  tear  of  wheels,  springs,  and 
several  of  the  working  parts  of  the  loco- 
motive, as  well  as  of  the  expense  of  msin- 
taining  the  rails  in  their  proper  positioB 
in  the  chairs:  for,  the  impact  of  the 
wheels  on  the  rails,  at  the  joint,  is  the 
cause  of  their  travelling  through  the 
chairs  (as  it  is  technically  termed)  in  the 
direction  of  the  train's  motion. 

By  the  patent  underlap  joint  of  Mr. 
Gordon,  which  we  are  about  to  describe, 
these  defects  of  the  butt-joint  will  be  very 
much,  if  not  entirely  divided.  When 
such  sinking  as  we  have  spoken  of 
takes  place  at  the  joint-sleeper,  pro- 
vided the  rails  have  the  under-lap  joint, 
it  is  impossible  for  the  unloaded  rail  to 
rise  above  the  loaded  rail  under  wf 
circumstances  likely  to  occur. 

Several  examples  of  this  under-lap 
joint  are  given  in  Fig.  1,  2,  2a,  3,  3ii,  4, 
4a,  5,  6,  and  7.  The  following  is  Mr. 
Grordon*s  own  description : 

''  In  figs.  5,  6,  and  7  is  shown 
the  principle  of  introducing  a  fittiog 

giece  of  hoop,  or  other  iron,  so  u  to 
ring  the  ends  of  the  rails  to  the 
same  level  when  they  have  been  im- 
perfectly cut,  or  when  the  bearing  snr- 
faces  have  become  worn.  The  figs.  S, 
3a,  and  6  show  the  joint  I  reeommend 
for  double-headed  rails,  when  these  are 
to  be  turned  over  so  as  to  make  use  of 
the  other  side  of  the  rail  when  one  hsi 
become  damaged  by  wear.  Figs.  1, 2, 
2a,  4,  4a,  5,  and  7  refer  to  the  joint  ft) 
be  cut  for  single-headed  rails.  Figs.  1, 
2,  2a,  4,  4a,  represent  the  joint  cut  le 
that  a  stop  may  be  introduced  ioto  the 
chair  to  prevent  the  rails  travellfflf 
through  the  chair. 

.  The  under  lap  lointed  rail  is  stated  to 
be  also  cheaper  than  any  other  now  ia 
use.  The  rail,  as  may  be  seen  from  the 
figures,  may  be  of  any  section  preferred 
by  the  engineers. 

Mr.  Gordon's  present  patent  compre- 
hends also  several  other  improvementi 
in  railways,  his  description  of  which  we 
subjoin. 

"  My  second  improvement  in  railway! 
consists  in  a  peculiar  manner  of  adapt* 
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iDg  thiB  iheets  or  pUtes  of  malleable  iron 
to  form  either  cross-sleepers  or  longitu- 
dinal bearings  for  supporting  the  rails. 
For  this  purpose  I  take  a  plate  of  iron  of 
sufficient  length  to  form  a  sleeper  of 
from  one-sixth  to  one  quarter  of  an 
inch  in  thickness,  and  suitable  width, 
say  from  ten  to  sixteen  inches,  and  punch 
a  hole  in  the  middle  as  at  c,  fig.  8,  and 
two  or  more  holes  at  the  parts  where  the 
chairs  are  to  be  fixed,  as  shown  at  ef, 
fig.  8.  I  then  bend  the  plate  into  a  cy- 
lindricid  arc,  having  a  radius  of  from 
18  to  86  inches,  or  so  that  there  is  a  con- 
cavity of  from  H  to  2i  inches,  according 
to  the  width  of  the  plate,  as  shown  by 
the  figures. 

"Having  prepared  moulds  of  the  two 
chairs,  at  the  required  distance  apart,  I 
place  the  iron  sleepers  with  the  corre- 
J.       jj^j^  ^^gj.  jjj^  moulds  of  the 


chairs,  which  I  then  cast,  using  enough 
metal  to  form  a  thickness  of  half  an 
inch  or  so  of  cast  iron  inside  the  sleeper, 
and  in  this  manner  I  form  an  inseparable 
connection  between  the  chair  and  the 
sleeper,  no  bolts  or  rivets  being  required 
to  fasten  them  together.  I  adopt  the 
following  mode  of  strengthening  the 
sleeper  by  a  brace  or  braces,  marked  e  c, 
in  fig.  8:  the  centre  hole  in  the  sheet  iron 
receives  a  malleable  iron  "ring  post," 
c,  df  which  is  fixed  in  its  place  by  casting 
round  its  end  a  button  of  iron,  c,  shown 
at  fig.  9  ;  the  brace  must  be  put  in  its 

Elace  before  the  metal  is  cast,  and  is  fixed 
y  the  metal  of  the  chair,  as  shown  at 
fig.  8,  as  one  of  many  ways  of  doing  it. 
Fig.  10  is  a  longitudinal  section  through 
the  rail,  chair,  and  sleeper.  Fig.  11  is 
a  view  showing  the  chair  on  the  sleeper 
and  the  rail  in  the  chair. 

"  Fig.  12  Is  a  side  view  of  a  longitudi- 
nal sleeper  or  bearing,  with  chair  at- 
tached to  it,  according  to  my  invention, 
with  a  rail  in  the  chairs.  Fig.  13  is  a 
plan  of  it,  and  fig.  14  a  section  through 
the  chair.  As  the  length  of  plates  is 
limited,  the  manner  of  insuring  an  uni- 
form strength  of  the  bearing  is  shown 
*^Sf9,f^gi'  12  and  13.  A  plate  of  the 
same  strength  as  the  bearers,  and  about 
18  inches  m  length,  is  bent,  so  (hat  its 
convex  side  fits  the  concave  side  of  the 
bearers,  and  extends  an  equal  distance 
under  the  ends  of  them. 

"  For  the  purpose  of  keeping  the  laUs 
to  the  gauffe  when  longitumnal  bearings 
are  used,  I  cast  a  hole  m  the  joint  chair. 


and  drop  into  it  one  end  of  a  rod  of  iron, 
bent  at  right  angles,  and  the  other  end 
also  bent,  into  a  similar  hole,  in  the  chiir 
opposite. 

*'  My  third  improvement  consists  of  a 
mode  of  strengthening  or  fastening  the 
rail  at  tW  joint  by  means  of  a  trough  or 
other  girder  of  malleable  iron.  Fig.  16 
shows  a. plan  of  doing  this:  the  chairs 
next  the  joint  are  made  with  a  prqjectien 
at  one  side,  and  the  sleepers  are  2  feet 
2  inches,  or  so,  apart.  The  trou|^ 
girder,  99  m,  rests  on  the  prcgeetion  of 
the  chairp  and  supports  the  ends  of  the 
rails,  as  shown  in  ng.  15,  which  is  a  loo- . 
gitudinal  section. 

'*  My  fourUi  improvement  consistB  of  a 
mode  of  fastening  the  ruls  in  the  chain. 
Fig.  18  illustrates  this.  I  make  use  of  a 
screw  for  fastening  the  rail  in  the  chair; 
it  works  through'  a  nut  which  fits  into  a 
recess,  cast  in  the  chair ;  there  is  a  slot 
for  the  purpose  of  allowing  the  screw 
and  nut  to  be  put  in  or  taken  out  without 
unscrewing  the  nut.  The  screw  and  not 
are  shown  at  fig.  20.  Fig.  17  is  a  sec- 
tion through  the  chair,  showing  dbe 
screw  in  Us  pressing  against  the  wooden 
key  or  other  elastic  medium;  a  thin 
piece  of  iron  being  interposed  between 
the  end  of  the  screw  ana  key.  When 
wooden  keys  are  used,  I  prepare  them  in 
this  manner :  I  make  a  varnish  of  any  of 
the  drying  oils  by  boiling  it  for  several 
hours  with  an  addition  of  red  lead,  equal 
to  from  one-sixteenth  to  one- twentieth 
of  its  weight.  When  the  oil  has  been 
thus  prepared,  I  maintain  it  at  a  tem- 

Serature  of  about  four  hundred  and  fifty 
egrees  Fah.,  and  by  steeping  the  keys 
in  it  they  become  so  thoroughly  impreg- 
nated with  the  varnis^,  that  their  hy- 
groscopic quality  is  dastroyed  (though 
their  elasticity  is  unimpaired,)  and  thm 
they  do  not  alter  in  bulk  imder  the  in- 
fiuence  of  moist  and  dry  1 


''  UmcUJtKlCAL  TAUTHS,  LOGICAL  VAMC- 
H00D8."^THa  ''TaUTHS"  SOVBfSOr 
AND  COMMON  SSNSB  TINOICAimJ). 

Sir, — Common  sense,  unfeiieredaB^di 
as  unaided  by  the  rules  and  dogmas  of 
'*  science,''  (^ten  establishes  conclusions 
at  variance  with  them ;— hence  it  is  that 
things  have  been  accomplished  by  prac- 
tical men  that  have  been  previous!?  pro- 
nounced impossible  by  men  of  soiaooei 
who  not  uncommonly  overlook  the  on- 


*'  MKCHAHICAt   TRUTHS,  LOGICAL   FALSEHOODS." 
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Booodiiett  or  inoonpleteDess  of  the  data 
upon  which  their  reasoning  is  basedi  and 
believe  thej  have  arrived  at  truth  when 
ihej  have  assured  themselves  of  the 
logical  accuracy  of  their  argument. 

rerhaps  there  is  no  more  fruitful 
source  of  these  discrepancies  between 
facts  and  theories,  than  the  misuse  or  the 
misapprehension  of  the  terms  used  in 
scientific  discussion.  Science,  unwUline 
to  acknowledge  itself  ignorant,  as,  with 
our  imperfect  intellect,  it  must  ever  be 
on  many  subjects,  frequently  raises  a 
cloud  of  wordy  dust,  to  blind  the  eyes  of 
the  unscientific,  or  writes  up  a  '*  ne  plus 
uUtOf**  to  deter  them  from  further  re- 
search in  a  direction  in  which  its  own  in- 
vestigations have  proved  ineffectual.  Of 
the  latter  class  is  the  phrase,  "  matter  is 
infinitely  divisible,**  with  which  my 
townsman,  Mr.  Fitter,  premises  his  ar- 
gument  in  your  last  Number.  Now, 
although  science  may  advance  this  as  an 
axiom,  because  it  has  failed  to  discover 
the  ultimate  condition  of  matter,  yet  it 
may  be  possible  to  arrive  at  a  more 
satisfactory  conclusion  by  the  simple 
exercise  of  common  sense.  With  all 
due  deference,  therefore,  to  science, 
common  sense  imagines  that  the  word 
"  infinitely*'  is  not  used  correctly  in  the 
sentence  in  question,  unless  it  be  made 
to  bear  a  signification  which  does  not 
usually  attach  to  it.  If  the  meaning  of 
the  sentence  be,  *'  that  matter  is  suscep- 
tible of  extremely  minute  subdivision,** 
then  the  assertion  cannot  be  controverted 
because  experience  proves  it ;  but  if  the 
words  have  their  plain  and  ordinary 
meaning,  the  correctness  of  the  dogma 
which  Uiey  express  may  then  be  fairly 
disputed. 

It  may  be,  as  doubtless  it  is,  a  truth, 
that  matter  may  be  divided  and  subdi- 
Tided  to  an  extent  beyond  the  reach  of 
ordinary  conception;  but  this,  surely, 
does  not  demonstrate  that  the  process 
may  be  carried  on  *'ai  ti|/?nt/ia».*' 
Such  an  idea,  if  admitted,  tends  to  ab- 
surdity and  error,  as  Mr.  Fitter  has 
shown;  and  whatever  ends  in  error, 
most,  if  the  inductive  process  be  correct, 
be  bated  in  error ;  for  truth,  truthfully 
eonstrued,  cannot  produce  anything  but 
truth. 

Without  entering  upon  the  merits  of 
Mr.  Pittor's  suggestion,  it  may  be  suffi* 
cient  for  my  present  purpose  to  make  a 


remark  or  two  upon  the  use  of  die  term 
''  infinite  "  in  the  case  in  point 

It  appears  to  be  the  custom  in  matters 
of  science,  when  an  investigation  has 
been  carried  as  far  as  may  be  convenient 
or  possible  to  the  investigator,  without 
arriving  at  a  definite  result,  to  write 
down  me  subject,  whatever  it  mav  be, 
as  infinite,  or  without  end.  Now^  now- 
ever  far  this  *'  conclusion  in  which  no- 
thing is  concluded''  may  hold  good  with 
regard  to  abstract  ideas  of  time,  space, 
&c., — such,  by  the  wav,  as  those  which 
Mr.  Fitter  has  adduced  m  bis  first  illustra- 
tion of  a  material  ''law,** — it  is  doubt- 
ful, to  say  the  least  of  it,  if  it  will  apply 
at  all  to  matter.  For,  if  aggregation  be 
the  perfect  contrary  of  disintegratipn 
(which  is,  perhaps,  a  better  term  than 
division),  then,  if  the  aggregation  of'  a 
certain  number  of  particles  will  consti- 
tute a  certain  mass,  the  disintegration  of 
the  same  mass  will  produce  a  certain 
number  of  particles,  and  the  fact  that 
the  exact  number  of  particles  cannot  be 
known  by  reason  of  their  extreme  mi- 
nuteness, does  not  invalidate  this  conclu- 
sion any  more  than  it  establishes  t)^f 
dogma  of  "  infinite  divisibility.** 

The  existence  of  anything  as  a  whole, 
which  is  a  definite  result  of  aggrega* 
tion.  Is  presumptive  evidence  that  dis- 
integration also  leads  to  a  definite  result ; 
and  surely  it  must  be  more  honest  to  say 
at  once,  that  that  result  is  beyond  the 
reach  of  human  reason,  as  at  present 
developed,  than  to  mystifv  the  subject  by 
asserting  that  ''matter  is  infinitely  di- 
visible,' which  is  neither  self-evident  nor 
demonstrable. 

Mr.  Fitter*s  communication  supplies 
another  instance  of  the  misuse  of  an  im- 
portant word: — ^it  states  Uiat  "  if  two 
lines  eternally  approach  each'  other  they 
must  meet  at  some  period."  Now  if  an 
eternity  be  the  duration  of  the  approach, 
when  will  the  period  of  contact  occur  P 
It  u  evident  that  the  word  "  eternally,** 
as  used  here,  is  intended  to  signify  "  for 
ever  and  a  ddy^**  and  that  the  terms  em- 
ployed in  discussing  the  exact  sciences 
must  in  some  instances  be  qualified, 
cumgrano  salie,  before  they  exactly  suit 
the  ^date  of  common  sense. 

I  am,  Sir,  yoors,  &c., 

J.  Rock. 

Haatiiig»,Oot.S3,lS48. 
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Sir, — The  many  and  signal  adyan- 
tages  of  the  oval  form  of  curve  in  the 
construetion  of  bridfes  and  other  arched 
structures,  are  well  Known  to  engineers, 
practical  builders,  and  working  mecha- 
nics, and  would,  I  believe,  oe  more 
generally  employed  by  all,  were  the 
proper  arrangement  of  its  various  mem- 
Ders,  and  its  practical  construction,  both 
on  the  paper  and  the  platform,  rendered 
more  simple  and  intelligible.  The  diffi- 
culty of  describing  accurately  a  large 
ellipse  upon  the  platform,  and  the  more 
than  dimcult  operation  of  properly  ar- 
ranging the  positions  of  the  arch- stones, 
forbid,  in  a  great  measure,  its  general 
use,  while  the  advantages  of  its  form  are 
admittedly  desirable;  but  the  oval  of 
Jive  etntreg  may  be  made  to  combine  all 
the  strength,  beauty,  and  amplitude  of 
water-way,  incident  to  every  other  form 
while  its  linear  construction  upon  the 
plan  and  platform,  and  its  actual  erection 
upon  the  centres,  may  be  rendered  as 
simple  and  facile  as  that  of  a^semicircu- 
lar  or  segmental  arch. 

I  know  of  no  rules,  either  written  or 
oral,  which  point  out  even  an  approach 
to  a  general  method  of  construction  for 
oval  curves,  at  once  applicable,  without 
investigation,  to  the  various  cases  which 
usually  arise  in  practice  ;  and  although 
the  man  of  science  or  extensive  practical 
experience,  may  feel  no  difficulty  in  de- 
slniing  an  oval  curve  to  suit  any  parti- 
cular span  and  rise,  there  can  be  no 
doubt  bat  that  the  proper  and  just 
adaptation  of  the  lengus  of  the  various 
ares  of  which  the  ovS  is  composed,  the 
number  of  degrees  contained  in  each, 
and  the  ratio  of  the  radii,  are  matters 
which  require  considerable  thought;  and 
admitting,  as  they  do,  of  infinite  varia- 
tion, and  involving  abstruse  and  tedious 
calculation,  the  question,  in  its  scientific 
form,  presents  to  the  practical  builder 
anything  but  a  seductive  appearance. 
Having  had  occasion  lately,  in  the  course 
of  practice,  to  investigate  this  subject, 
and  having  preserved  for  official  use  such 
points  as  appeared  to  me  of  practical 
value,  I  beg  to  subjoin  a  few,  which  I 
believe  will  be  found  highly  useful  and 
convenient  to  any  person  who  mav  have 
occasion  to  use  an  oval  curve,  either  as 
the  arch  of  a  bridge  or  for  other  pur- 
poses. 


Physico-mathematlcat  writers  htfe 
discussed  the  properties  of  the  oval  curve 
variously,  holding  in  view,  however,  one 
common  object,  namely,  to  express  the 
relations  which  obtain  between  tlie 
span,  rise,  number  of  degrees  in  eieh 
arc,  and  the  ratio  of  the  radii,  under 
certain  imposed  conditions.  The  condi- 
tions best  suited  to  practice  are,  perhaps, 
that  the  arcs,  estimated  from  the  spring- 
ing towards  the  crown,  should  reoeife 
an  uniform  decreasing  ratio  of  curvature, 
which,  of  course,  depends  upon  the  ratio 
of  the  radii;  while  the  lengths  of  the 
arcs  are  made  to  increase  in  a  given 
ratio.  Now,  as  the  ratio  of  the  radS, 
and  that  of  the  arcs  may  be  infinitely 
varied  within  certain  limits,  it  evidendy 
follows,  that  for  any  particular  case,  one 
of  the  radii,  its  ratio  to  the  others,  and 
also  the  ratio  of  the  ares,  must  be  et- 
eumed ;  and  upon  the  judicious  exercise 
of  the  judgment  in  making  these  assump- 
tions, depends  the  perfection  of  the  re- 
sulting curve. 

Adopting  the  usual  method  of  investi- 
gation, let  the  half  span,  AB  (fig.  1),  be 
denoted  by  a,  the  rise  AC  by  i,  the 
ratio  of  the  radii  bv  x,  the  ratio  of  the 
arcs  by  y,  the  number  of  degrees  in  the 
arc  at  the  springing  by  ^,  and  the  radios 
of  tills  are  by  r.    Also  let  the  conditions 

Fig.  1. 


ON  THK  CONSTRUCTION  OF  THB  OVAL  OF  flYB  CENTRES. 


425 


imnosed  be  such  that  the  radO,  FB,  EL, 
and  DH»  shall  be  represented  by  r,  rx, 
and  r«*  respectively ;  and  the  number  of 

degrees  in  each  arc  by  ^,  ^i^,  and  0^. 

X  XT 

Then  it  follows,  from  the  properties 
of  the  figure,  that 


X  x' 


from  which  we  get 

1>^'~- ,.90^ 1. 

x*+xy  +  y^ 

Draw  EF  perpendicular  to  AB,  and 
EN  perpendicular  to  AD ;  then 


PF«BF.  cof.  ^—(rar— r)  cos  ^ ;  and  EN=AP« 
D£.  COB  /^  +  ^^«(rar«-rr).cog.  ^0  +  ^ilY— 

.*.  AB ar -I-  (rx'-r)  cos.  0  +  (rx»^ rx).  cos  /'^  +  p-^)  ;— 
'  Wherefore 

«=r.|  l+(x-l)  COS.  0  +  (x»-3r).  COS.   /fi£\^  |...., 


Again, 
and 

but 
wherefore. 


PEbAN=EF.  sin.  0.=:(r:r-r)  sin  ^; 


ND=DE.  sin  ^^  +  ^'N=(r*»-ra:).  sin  (^  +  4>iLV 


AC*DC-(AN  +  ND)«r*3-(r*-r)  sin  0— 


d=r|r»- (or-l)  sin  ^- («3-*)8hi  (flfV^j, 


.3. 


Equation  (1)  gives  the  means  of  di- 
viding the  quadrant  BHC  into  such  parts 
as  will  correspond  to  the  values  we  may 
assume  for  x  and  ^,  which  values  may 
be  varied  at  pleasure  within  practical 
limits.  Equation  (2)  shows  the  relation 
which  obtains  between  the  half  span  (a) 
and  the  springing  radius  (r),  in  terms  of 
the  assumed  values  of  x  and  ^,  and  the 
angular  quantity  <t>;  so  that  before  the 
equation  can  be  solved,  another  assump- 
tion roust  be  made  either  for  a  or  r.  In 
like  manner  equation  (3)  gives  the  rela- 
tion between  tne  rise  (if)  and  springing 
radius  (r),  but  requires  no  new  assump- 
tion if  equation  (2)  be  first  determined. 

The  foregoing  investigation  is  perhaps 
the  most  simple  form  in  which  tne  proo- 
lem  can  be  generalized,  and  from  tho^e 
formulas  I  have  calculated  the  following 
tabic  which  I  believe  will  be  found  to  in- 
clude within  its  limits  every  variety  of 
oval  required  in  practical  operations, 
from  the  largest  arch  of  the  most  cek« 


brated  bridges,  to  the  smallest  ornamen- 
tal curve  of  this  form  used  in  the  deco- 
rative art.  As  will  be  seen  by  inspection, 
the  table  ranges  from  the  superior  limit 
of  the  rise»i  the  span,  to  the  lower 
limit  of  the  rise=»^  the  span,  descending 
by  small  difference$i,  ana  giving  in  its 
course  the  data  for  17  unii  ovals  of  vari- 
ous forms  calculated  to  a  half  span-a 
unity.  The  form  of  curve  being  fixed 
upon  for  any  particular  case ;  we  have 
therefore  only  to  multiply  the  given 
half  span  by  the  linear  quantities  in  the 
table,  and  the  result  will  be  the  corre- 
sponding lines  required  for  construction. 
It  may  now  be  well,  byway  of  example, 
to  construct  an  arch  from  the  table,  which 
will  serve  to  show  the  method  to  be  fol- 
lowed in  all  other  cases.  Let  it  be  re- 
quired to  construct  the  curve,  No.  15, 
upon  a  span  of  60  feet.  If  the  tabular 
linear  quantities  for  this  curve  be  multi- 
plied by  the  given  half  span,  the  follow- 
ing results  will  be  obtained,  vis.,  30  x 
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TABLE  CALCULATED  FOR  THE  CONSTRUCTION  OP  OVALS  OP 
FIVE  CENTRES. 


No. 

Ratio  of 
Half 

Rise. 

Crown 

Middle 

Spring. 

Crown 
Arc 

Middle 

Spring- 

Length 

Values 

VJ^ 

Rad. 

Rad. 

(Half.) 

Arc. 

lof  Arc. 

Sprijig. 
mg  Arc. 

of  «.,• 

D.   X. 

l9.?2 

».  u. 

1 

U085 

.021 

1.051 

.986 

.830 

38.54 

21.54 

.317 

1.125 

2 

1.171 

.854 

1.109 

.887 

.709 

36.36 

29.40 

24.44 

.306 

1JJ50 

3 

1.254 

.798 

1.174 

.856 

.628 

82.42 

29.55 

27.33 

.299 

1.375 

4 

1.357 

.737 

1.244 

.829 

.553 

30.00 

30.00 

30.00 

.289 

1.500 

5 

1.422 

.703 

1.321 

.8^3 

.600 

27.38 

29.56 

82.26 

.283 

1.625 

6 

1.504 

.665 

1.404 

.802 

.458 

25.30 

29.46 

34.44 

.278 

1.750 

7 

1.585 

.631 

1.491 

.795 

.424 

23.36 

29.31 

36.53 

.273 

1.875 

8 

1.665 

JBOl 

1.580 

.793 

.896 

2L64 

29.11 

36.55 

.269 

2.000 

9 

1.743 

.574 

1.683 

.792 

.373 

20.20 

28.50 

40.50 

.265 

2.125 

10 

1.821 

.549 

1.^88 

.795 

.353 

18.57 

28.25 

42.38 

.263 

2.250 

U 

1.898 

.527 

1394 

.797 

.336 

17.42 

27.59 

44.19 

.260 

2.376 

12 

1.974 

.507 

2w00? 

.803 

.381 

16.82 

27  J3 

45.55 

Ji58 

2.500 

13 

2.047 

.489 

2.126 

.810 

.308 

15.29 

27.06 

47.25 

.255 

2.625 

14 

2.120 

.472 

2.250 

.818 

.297 

14.33 

26.37 

48.50 

.254 

2.750 

15 

2.191 

.456 

2.376 

.826 

.287 

13.40 

26.10 

60.10 

.252 

2.875 

16 

2.258 

.443 

2.513 

.838 

.279 

12.51 

25.43 

51.26 

.251 

3.000 

17 

2.325 

.430 

2.649 

.848 

.271 

12.07 

25.16 

52.37 

.249 

8.125 

*  y  being  constant,  and  »  1.500. 


•456-13*68«ri8e;  30  x  2-876 -71-28 - 
crown  radius ;  30  x  *826  ^  24*78  «  mid- 
dle radius;  30x*287»8'61«=ppringing 
radius.  Now  take  AB  (fig.  2) -the  half 
Pig.  2. 


spin,  and  AC  perpendicular  to  ABntlie 
rise;  produce  CA  and  make  CD-^the 
crown  radius,  and  make  BF  —  to  the 
springing  radius.  From  the  centre  A 
lay  off  with  a  protractor  the  angles  given 
in  the  Uble,  namely  CAX-13^  40^,  and 
XAX'-26°  10^  parallel  to  AX,  and 
through  tiie  point  D  draw  DH ;  and 
parallel  to  AX',  through  the  point  F, 
draw  LE  intersecting  DH  in  £ ;  D,  ^, 
F,  are  the  required  centres,  and  DC, 
EH  and  FL  are  the  required  radii  of  the 
oval.  The  other  half  arch  can  be  con- 
structed in  a  similar  manner. 

The  length  of  the  curve  CHLB  is 
now  required,  and  may  be  found  ss 
follows : — ^Let  L  denote  the  whole  length 
from  the  spripging  to  the  crown,  and  / 
the  length  of  the  arc  at  the  springing; 
then  from  the  constant  ratio  assumed  fyf 
the  arcs  we  have  generally, 


3 


-(/+/.y +r 


:iy 


But  the  tabular  value  of  /  being  given, 
we  have  only  to  multiply  it  by  the  given 
half  space,  and  /  is  found,  which  for 
the  curve  above  constructed  is  80  x  -252 
-i7-56;  and  the  foregoing  formula  be- 
comes in  this  case 


[if*  ^7*56 


7*1^6x3    7-56x9 

+  —■5 ♦- 


)-ttW, 
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the  length  of  the  intradot  from  the 
springing  to  the  crown.  It  may  he  ob- 
served that  the  outer  curve  or  extradoe 
in  fig.  2  may  be  found  in  the  same  man- 
ner as  shown  for  the  intrados.  In  an  arch 
of  the  magnitude  stated  above,  the  bed 
of  the  spnnger  at  B  may  be  taken  at 
5  feet ;  if  therefore  35  feet  be  taken  as 
the  half  span  of  the  extrados,  and  this 
curve  be  calculated  as  the  intrados  has 
been,  it  will  give  the  depth  of  the  key- 
stone 2  feet  3  inches,  which  perhaps 
will  be  thought  sufficient 

I  shall  now  close  this  paper  with  one 
or  two  remarks  as  to  the  further  use  of 
the  t^ble.  Suppose  it  were  required  tf} 
construct  upon  any  given  span  an  ^ch 
of  the  form  of  those  used  in  the  follow-r 
ing  bridges ;  we  have  only  to  take  the 
ratio  of  the  half  span  and  rise  of  the 
existing  bridge,  and  having  sought  this 
ratio  in  the  second  column  of  the  table, 
it  will  indicate  the  arch  required.   Thus, 

Blackfriars  Bridge,  London,  —  half 
span  +  rise  —  50  +  40-1-250,  found  at 
rto.  8  of  the  table,  which  is  the  curve 
required. 

Bridge  of  Orleans,  France,  ^-  half 
span+risea 

30 
found  at  No.  9  of  the  table. 
Bridgie  at  Nantes,  France,— half  span 

■f-riBe=» 

-iLl-662 
38*5 

fonnd  at  No.  6  of  the  table.        % 

In  the  same  way  it  will  be  found  that 
a  very  near  approximation  to  the  curve 
of  the  celebrated  bridge  of  Neuilly,  near 
Paris,  will  be  fonnd  at  No.  IS  of  the 
table.'  T.  Smith. 

Bridsetown,  Wexfbrd, 
Ootober.S|lS48. 

GWxaAii  sua  HowABO  Douglas's 
"pRoxasT." 

8ur,— $0  ipuch  depends  upon  the 
Ytrions  tastes  of  men,  and  particularly 
of  scientific  men,  that  it  would  be  diffi- 
eult  to  say,  with  any  degree  of  certainty, 
whether  ''A  Constant  Reader,*'  whf> 
writep  in  page  369  (ante),  will  feel  dis- 
posed to  pronounce  your  correspondent 
Mr.  Smith's  last  letter  very  *'  amiuing  ;" 
but  a9  it  appears  he  reads  for  "  instruc- 
tion" and  "information'*  as  well  as 
"  amusement,"  I  would  sngg^t  that  he 
ibill  he  no  loser  in  time  or  trouble,  by 


taking  'up  some  elementary  work,  and 
carefully  perusing  the  principles  glanced 
at  in  Mr.  Smith's  communication,  pag«} 
400,  as  the  '*  Books  "  seem  all  to  favour 
his  views  of  the  disputed  point. 

I  am  one  of  those  who  would  be  always 
disposed  to  attach  great  importance  to 
any  document  bearing  the  name  of  such 
high  authority  ss  Sir  Howard  Douglas^ 
and  am  perfectly  willing  to  acknowledge 
the  advantages  which  must  arise  from 
the  publication  of  the  *'  f^rotest,"  and  th^ 
discussions  to  whjf h  it  has  given  birth : 
but  it  appears  to  me  not  less  important 
to  recognise  the  merit  of  a  map  who  de- 
tects a  **fyndamental  error*'  in  a  docur 
ment  of  so  mi^ch  public  interest  as  thi^ 
of  the  "  Protest,"  and  by  a  scientific  ei- 
position,  to  which  none  can  fairly  object, 
prevent  pro  tanto,  the  very  errors  of  dis^ 
tinguished  men  from  psssing  current  af 
a  matter  of  course. 

I  have  looked  carefully  Into  the  worky 
of  several  authorv  upon  hydrodynamicii, 
and  it  is  plain  they  all  agree  in  showing 
that  if  an  inclined  plane  move  in  a  liquia 
at  rest  in  the  direction  of  its  axis,  or  if 
the  plane  be  stationary,  and  the  fiuid 
move  aeainst  it  in  that  di|*ection,  the  im- 
pulse m  the  direction  of  the  motion 
(which  in  the  case  of  a  breakwater  is 
horizontal),  varies  as  the  cube  of  the  sine 
of  inclination.  Every  objection  to  thifi 
ffenersl  law  founded  upon  the  variable 
lenffth  or  height  of  the  plane,  is  unte- 
nable, as  by  the  use  of  the  sine  of  incli- 
natjon,  the  ratio  of  the  length  of  the 
plane  to  its  height,  however  they  may 
vary,  is  reduced  to  the  ratio  of  unity  to 
the  sine  of  inclination,  and  the  law  is 
rigorously  true  under  all  possible  circum- 
stances. Mutton  by  Ramsay ,  (page  590,) 
is  particularly  plain  upon  the  point,  where 
it  IS  clearly  shown  that  the  whole  quan- 
tity of  fluid  which  strikes  the  plane  is  as 
the  sine  of  inclination;  the  resistance 
perpendicular  to  the  face  is  as  the  square 
of  the  sine  of  inclination ;  and  that  the 
resistance  in  the  direction  of  motion 
varies  as  the  cvbe  of  the  sine  of  inclina- 
tion ;  which  is  certainly  what  has  beep 
contended  for  by  Mr.  Smith,  and  is  un- 
questionably at  variance  with  the  note 
annexed  to  Article  II.  of  Sir  Hpward 
Douglas's  Protest. 

I  am,  Sur,  yours,  ftc,        Ratio. 

[We  Mterre  for  next  week  a  letter  from  "  An 
OldSssliieer/  which  dUMe  eomewhat  fMm  tlhe 
prpoedtag  ecouniiBlestlon.'-Sp.  M.  M*) 
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MR.  FRASBK'S  BLBCTRO-liOriVI   ENGINE. 


Sir, — I  am  glad  to  find  that  the  pub- 
lication in  your  columns  of  my  descrip- 
tion of  a  new  electro-motive  machine 
baa  attracted  the  attention  of  at  least  one 
who  has  **  for  several  years  paid  consider- 
able attention  to  the  subject/'  Any  dis- 
appointment I  might  feel  at  finding  the 
principle  I  have  suggested  fairly  proved 
to  be  worthless  for  the  end  proposed, 
would  be  much  more  than  counterba- 
lanced by  the  pleasure  of  seeing  the 
light  of  truth  brou^t  to  bear  more 
clearly  than  it  has  yet  done,  on  this  cu- 
rious and  important  subject.  I  there- 
fore most  cordially  shake  hands  with  *'  F. 
F.,*'  as  is  the  custom  with  all  honour- 
able opponents,  and  hope  that  neither  of 
US  wilt  lose  sight  of  this  important  ob- 
ject through  a  preconceived  preference 
for  any  favourite  scheme  of  our  own. 
"F.F."  institutes  a  comparison  between 
the  results  given  by  tne  model  con- 
structed by  me,  and  those  he  theoreti- 
cally deduces  from  a  machine  on  the 
common  rotary  principle.  Now,  it  is 
scarcely  fair  to  take  the  first  rudely  con- 
structed attempt  to  reduce  a  new  idea  to 
practice,  with  its  numerical  results,  or 
even  the  slightly  more  favourable  effects 
T  have  afterwards  supposed,  as  a  true 
test  of  the  value  of  the  principle,  and 
to  contrast  therewith  the  theoretical  re- 
suits  attributed  to  a  machine  of  a  dif- 
ferent construction.  Having  frequently 
seen  machines  upon  the  exact  principle 
described  by  **F.F.,"I  am  perfectly  jus- 
tified in  affirming  that  .the  result  they 
S've  is  very  different  indeed  from  that 
eoretically  inferred  by  him.  Indeed, 
the  power  of  a  machine  of  ten  times  the 
size  he  supposes,  is  so  trifling,  that  a  touch 
of  the  finger  is  sufficient  to  stop  its  mo- 
tion. The  success  of  the  method  in 
question,  of  applying  the  electro-motive 
power  appears  to  depend,  as  '*F.  F."  justly 
observes,  upon  the  rapidity  of  motion 
that  can  be  attained,  by  means  of  which 
an  amount  of  momentum  is  imparted 
to  the  wheels,  which  makes  up,  in  some 
decree,  for  the  feebleness  of  the  power 
acting  upon  it.  Owing  most  probably  to  the 
circumstance  which  '*F.  F."  alludes  to, 
namely,  the  retention  for  a  short  time  by 
the  copper  wire,  or  the  iron,  or  by  both, 
of  the  current  of  galvanism  after  Uie 
connection  is  broken  or  reversed,  a  con- 
fttsion  or  neutralitation  of  action  seems 
to  take  plaoe,  which  may,  to  aomeextent^ 


account  for  the  small  amount  of  power 
rendered  available ; — an  obstacle  which 
of  course  increases  in  proportion  to  the 
speed  of  the  machinery.  This  very 
serious  objection  does  not  apply  to  my 
machine,  in  consequence  of  its  compara- 
tively slow  motion,  and  of  there  beiag 
no  reversal  of  the  current  required. 

I  was  not  ignorant,  as  "  F.  F.*'  pre- 
sumes, of  the  fact  that  the  power  of  a 
battery  to  transmit  a  current,  is  regulated 
by  the  thickness  of  the  wire;  and  in  the 
form  in  which  my  paper  was  originally 
read,  this  circumstance  was  distinctly 
alluded  to,  though  afterwards,  for  the 
sidce  of  simplifying  the  subject,  it  wis 
left  out  of  view.  The  remedy  in  this 
instance  is  clearly  pointed  out  by  again 
referring  to  nature,  as  shown  in  the 
mechanism  of  the  nervous  system.  The 
nerves  consist  of  bundles  of  fibres,  each 
of  which  is  believed  to  be  contiouous 
and  distinct  from  the  origin  to  the  ter- 
mination of  the  nervous  cord,  and  each 
probably  having  its  distinct  office,  which 
it  cannot  share  with  another  (see  **  Ctr- 
penter's  Manual  of  Physiology,"  p.  219.) 
Now,  when  the  size  of  the  machine  is 
such  that  one  battery  cannot  sufficiently 
stimulate  the  whole  of  the  magnets— 
cannot,  in  short,  transmit  its  current 
unimpaired  through  the  whole  extent  of 
wire,  without  the  necessity  of  an  incon- 
venient thickness  of  the  latter— several 
more  batteries  can  be  added,  each  sup- 
ply ing,«  according  to  its  power,  a  certain 
portion  of  the  machine,  and  the  whole 
Deino:  made  to  act  in  concert, — a  result 
which  could  be  easily  obtained.  The 
same  objection  and  the  same  remedy  will 
apply  to  anv  other  kind  of  electro- motive 
machine  whatever. 

Another  advantage  attending  a  mode- 
rately slow  action,  is,  that  the  galvanic 
influence  having  time  to  accumulate  in 
the  battery,  is  discharged  with  much 
greater  power  and  effect,  than  in  die 
excessively  rapid  action  required  in  "  F. 
F.'s  "  mode  of  working. 

Though  I  cannot  pretend  to  be  a 
practical  mechanician,  I  should  presume 
to  doubt  the  correctness  of  "F.  F.'a'* 
assertion,  that  the  applicability  of  the 
rectilinear  motion  (that  of  the  common 
steam  engine)  "to  machinery,  is  imeom* 
parably  more  difficult  than  that  of  the 
continuous  rotary  movement" 

I  have  a  strong  impression  that  the 
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principle  developed  ia  my  paper  could 
be  carried,  out  to  far  better  purpose 
than  in  my  model,  if  any  ingenious 
mecbanic,  wbo  could  do  justice  to  the 
mechanical  part,  were  to  direct  bis  mind 
to  tiie  subject.  The  magnets  might  be 
made  considerably  smaller  than  in  the 
apparatus  described,  and  connected  toge- 
ther—perhaps, by  brass  articulations— 
and  not  allowed  to  separate  more  than  a 
twenUeth  or  thirtieth  of  an  inch  from 
one  another. 

The  method  in  question  has,  I  thinly, 
the  advantage  of  more  completely  accu- 
mulating and  directly  applying  part  of 
the  enormous  force  developed  by  electro- 
mi^etism,  and  of  bein?  more  strictly  in 
analogy  with  the  muscular  structure  and 
other  natural  arrangements  than  the 
other  eleetro^motive  engines  tiiat  have 
been  described. 

It  would  be  much  more  satisfactory  to 
compare  the  actual  results  of  working 
models  of  different  constructions,  than 
merely  to  dispute  about  their  presumed 
capabilities.  Although  I  believe  that 
the  cost  and  complication  of  such  a  ma- 
chine as  that  described  by  me,  would  not 
be  greater  than  those  of  some  machines  in 
actual  use,  yet  such  considerations  will 
be  sufficient  in  the  meantime,  to  pre- 
clude its  use  as  an  economical  motive 
power.  When,  however,  the  subject 
becomes  better  understood,  I  do  not 
doubt  that  the  power  in  question  will  be 
practically  applied  with  success. 

Coinciding  with  "F.  F."  in  his  wish 
that  further  attention  may  be  directed  to 
the  subject,   till  a  really  efficient  and 
economical  arrangement  be  the  result, 
I  am,  Sir,  yours,  &e., 

Wif .  Faaser. 

Aberdeen^  Oct.  23,  1848. 


RKCOONITION  OF  INTBLLMCTUAL  PBOPBRTT 
IN  GEKMANT.  BY  If.  JOBARD. 

[Tnaulated  for  thit  Meehanict*  Magazine.'} 
The  National  Assembly  of  Frankfort,  in 
ita  sitting  on  the  23rd  of  September,  received 
the  following  proposition  from  the  Com- 
mittee of  Political  Economy,  and  adopted  it 
by  174  votes  against  159,  as  the  23rd  arti- 
cle of  the  constitution. 

"  Every  German  enjoys  the  protection  of 
the  state  for  his  property,  whether  material 
or  intelleetasl. 

**  lotelleetnal  property,  that  is  to  say,  lite- 
rary, artistic,  scientific,  and  indbstrial  pro- 
perty, b  placed  under  the  eicclofive  protec 
tion  of  imperial  legislation." 


*'  Property  is  invblable." 

"  No  property  can  be  expropriated  except 
on  the  plea  of  public  ntili^,  and  in  consi- 
deration of  indemnity." 

Here  then  we  see  the  Belgium  Ck>mmis- 
sion  on  Patents,  which  decided  that  there 
was  no  right  of  property  in  an  invention, 
opposed  to  the  concentrated  wisdom  of  all 
Germahy.  We  scarcely  know  how  the 
Commission  will  refute  that  splendid  work 
of  M.  Thiers,  on  the  Rights  of  Property, 
wherein  he  demonstrates  that  man  is  a  pro- 
prietary animal,  the  same  as  beavers  and  bees 
are  constructing  animals,  and  that  from  the 
exercise  of  his  faculties  is  bom  a  second 
property,  which  society  should  consecrate  in 
the  interest  of  all. 

It  is  now  manifest  that  Europe  is  prepared 
to  receive,  as  a  great  fact,  that  which  was 
first  enunciated  in  Belgium  twenty  years 
ago, — namely,  that  intellectual  property 
should  rank  side  by  side  with  material  pro- 
perty, in  order  even  to  the  preservation  of 
landed  property,  the  rights  of  which  are  so 
vigorously  attacked  at  the  present  moment. 

It  is  painful  to  think  that  mean  personal 
jealousies  should  cause  Belgium  to  lose  the 
honourable  initiative  in  this  matter,  which 
she  might  have  taken  at  any  time  during  the 
last  ten  years.  But  it  is  the  disastrous  con- 
sequences which  we  should  regret  the  most ; 
for  it  is  evident  that  new  manufactures  will 
arise  in  Germany  (which  protects  them), 
08  soon  as  Europe  is  tranquilised,  and 
the  manufacturers  of  Belgium  find  it  to 
their  advantage  to  transplant  their  factories 
to  the  more  favoured  territory  of  the  German 
empire,  instead  of  struggling  in  the  agony 
of  intestine  competition,  which  does  not 
allow  them  to  defend  their  right  of  pro- 
perty in  the  machines  and  modes  of  manu- 
facture of  their  own  invention,  against  in- 
fringers ;  inasmuch  as  frauduleot  imitation 
appears  to  he  elevated  in  Belgium  into  the 
rank  of  a  national  institution. 

The  laistezfaire  tout  a  tous  having  be- 
come with  us  the  criterion  of  free  labour, 
we  shall  see  soon  the  evil  which  destroys 
our  linen  trade,  affect  as  injuriously  most 
of  the  other  branches  of  our  industry. 
Marshall,  the  great  linen- manufacturer, 
wished,  at  the  commencement  of  his  career, 
to  establish  hit  factories  in  the  midst  of 
the  flax-producing  country,  par  exeeUenctf 
(Flanders),  but  the  refusal  of  a  patent  drove 
him  elsewhere,  and  thus  it  is  tluit  Flanders, 
which,  if  a  patent  had  been  granted  to  Mar- 
shall for  hia  machines,  would  have  been 
the  richest  country  in  the  world,  is  now 
one  of  the  poorest.  It  is  well  known  that 
this  branch  of  manufacture  used  to  furnish 
France  with  linen-yams  to  the  value  of  from 
30  to  35  million  francs  yearly.    The  money 
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which  now  flowi  tntd  Knglnd  wmdd  hare 
Itowed  into  Bdgiiiaiy  and  all  that  thsre  is  of 
labour  and  intelligenco  in  Fiahden»  wotdd 
have  been,  and  now  be^  attgaged  in  this  anpa- 
nlleled  mannftetare.  What  was  Manhaira 
iiiiwer  to  the  ignorant  functionary  who  re- 
tinlaed  him  on  the  childish  pretext  that  he 
would  destroy  hand-spinning?  "  Ah  I  so^ 
fidier  than  gife  your  spinners  better  em-> 
ployment  at  home,  you  would  deprire  them 
of  employnteat  altogether  by  driTing  me 
abroad."  And  thus  it  was,  he  esUblishad 
himself  at  Leeds,  placed  two  agents  at  Liala 
tb  buy  up  all  the  iiaz  of  the  two  Flanden,  and 
send  it  to  England  to  be  spun,  whence  it 
returned  to  compete  in  our  own  markets  with 
the  produce  of  our  spinners.  This  is  what 
a  country  gilns  by  repulsing  inventors  and 
iuTeaCionS !  This  is  hew  the  life  or  death  of 
^hole  populations  is  dependent  on  the  dida 
df  foob. 

Let  us  continue  to  repulse  what  is  brought 
to  us ;  let  us  drive  out  foreigners  and  foreign 
invention,  and  Belgium  will  soon  be  lowerod 
to  the  manufacturing  level  of  Paraguay. 

OUTTA  FUICHA  XUICTRIC  tNSULATORS. 

Sirr-My  ktter  of  the  14th  ultimo,  con- 
taining some  observations  upon  a  new  me- 
thod of  insulation  introduced  by  Mr.  6.  N. 
Hammerton,  has  called  forth  some  very 
$trange  remarks  from  '*  6.  M."  He  says 
that  whether  the  gutta  percha  collect  the 
water  in  drops  or  allow  it  to  diffuse  itself 
equally  over  the  surfiace  of  the  insulation, 
is  a  matter  of  no  eontequtmee^  since  *'  cer- 


tain it  U,  that  whatever  beoaMe  of  ths  dvsfH 
thef  do  not  PcmcTKATB  tkt  §m$U  ffrehMj* 
Of  course  not ;  my  meaning  was  totally  dif- 
ferent fti>m  this.  '*G.M."  fancies  I  meantthat 
the  gutta  percha  would  become  thor9U§kljf 
saturated,  so  as  to  form  a  connection  ikrougk 
the  proposed  insulator.  This  is  shooting  wids 
of  the  mark,  indeed.  The  whole  tenor  of  my 
remarks  shows  that  no  such  inference  can  be 
fairly  drawn  firom  my  words.  It  b  there 
Stated,  that  a  brisk  shower  of  rain  would 
wet  the  outside  na/aee  of  the  insulator 
'*  sufficiently  so  to  become  a  conductor,*'  tiiui 
forming  a  connection  with  the  wira  by  rea- 
son of  the  aon-collective  wopaty  of  gutta 
perdia,  and  causing  the  double  ssovdment,  u 
it  is  teehaicatty  termed  in  the  TekgrapUt 
lastrumaat.  But  independent  of  this,  iriif 
substitute  a  more  expensive  and  lass  dnrshls 
material  for  one  which  already  answers  the 
purpose  better,  I  think,  than  gutta  perdia 
would?  Until  such  time  as  "G.  M.," 
or  some  other  gentleman  takes  the  trouble 
to  inform  me  why  this  "  gutta  percha''  k 
so  superior,  both  as  to  material  and  form, 
for  the  purpose  so  frequently  mentioned,  I 
must  retain  my  previous  opinions.  Not  a 
single  name  has,  as  yet,  been  adduced  to  sup- 
port Mr.  Hammerton's  new  method,  which 
is,  to  say  the  least,  singular. 

Gutta  percha,  as  applied  to  oovaring  wild, 
either  individually  or  otherwise  is,  undoubt- 
edly an  admirabla  material,  and  there  Is  bat 
little  reaaon  to  doubt  that  it  will  be  exten- 
sively used  for  that  purpose. 
I  am,  Sir,  yours,  fto.,  THom At  AnoBsn. 


WKSKLT  LIST  OV  DI8IGN8  FOft  ARTICLB8  OF  UTILITY   KtfGTSTX&ED. 
Date  of   No.  in 


R6fflttra-the  Re- 

tion.      giater. 

Oct.  19      1627 


19 
20 


1628 


1629 
I6S0 


_ 


bonier. 


„  1631 
,.  1632 
21      1633 


1636 
1637 
1636 


,f  1639 
„  \6iQ 
25      164! 


Proprietora' Namea.  Addreaaea.  Bal]|eetaofDaalgiil 

C.  Rowley.......^.........  Bixmingham *............•  HSodle  for  umbxeUaa,  pan* 

aola,  and  walking-atlcks. 

Benjamin  Verity Klng-atreet,  Covent-garden  ...^ 

and  ^ 

J.  C.  Haddan  ............  LUieoln'a  Inn-fielda,  London..] 

Heniy  Penhouae    ......  Binninghaoi...............^..........  Inkatand. 

W.  B.  MoiTatt Spring-gardena Diaphragm  doable  aewer  for 

aeparating    or     eombiniaf 
houae  dxMnage  and  attrfrte 
drainage. 
...  Spring-tang  table  knift. 
...  Parta  «f  a  w«tar*eloMt. 
West  ThiatloHitreet-lane,  Edin- 
burgh......   Pistoa-oock. 

TboMllli,  Nuneaton... .........^  Self-acting  air  conduetor  tiid 

ventilacor  for  ttlU-at^mea. 

Beitet  ^„  Highpreaiure    iteam  ganr 

and  aelf-acting  blast  lega- 
lator. 

Eaatcbeapi  London Hortlcnllural  double  tile. 

Exeter Universal  broach- praleccor. 

Paulton  -  terrace,  Kiog'a  -  road,  ,   ^ 

Chelsea .....„..„.  Annulus   scapus,   or    elaitJc 

ferule  or  wrapper  Ibr  laps. 

Bouijeaurd  Daviea-atMtC,OroaTsaior-a4iuaTa,  ElaaCk  auaoenaor. 

J.  A.  Bamett   ............  Salftord ......  Treble  symbolic  indkalor. 

Charles  Parker Birmingham... .„„.^,.„.„^.....„  WWp-holdcr. 


Joseph  Rogers  ft  Sons,  Sheffield    

Stephen  Green Princes-street,  Lambeth 

William  Kirkwood..      —       —  -   - 


„      1634      William  Southam 
SS     1635     EUia  Rowland ...... 


John  Roberts  

John  Thomas  Tueker... 
James  Duboia ............ 
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William  Brown,  of  Cambridfe  Heath,  Middle-  and  oiher  eaidi,  and  alio  other  atides  made 

i0X»  weaver,  for  improTemente  in  manafaetuxing  wholly  or  in  part  of  paper  or  paiteboaid,  part  or 

ekatio  ftooklngt  and  other  eUttie  baodagee  and  parta  of  which  said  machinery  may  be  applied  to 

Ihbriea.    Octooer  26;  six  months.  other  purposes  where  preisure  is  required.    Oeto- 

Soren  IQorUi,  of  Jewry-street,  Aldgate,  for  cer«  ber  26 ;  six  months, 
tain  improvemenU  in  the  use  of  electro- magnetism,  Peter  FaSrbalro,  of  Leedf ,  York,  machine  maker, 
aud  its  application  as  a  motive  power,  and  also  for  improTementt  in  machioery  tot  heckling,  card- 
other  improvements  in  its  application  generally  to  log,  drawing,  roving,  And  sptmifng  flax,  hemp, 
engines,  shlpsi  and  railways.  October  26;  six  tow,  silk,  and  other  fibrous  snbitansei.  Ootober  26} 
months.  six  months. 

James  Qark,  of  Glaston1)urr.  Somerset,  manu-  James  Burrows,  of  Haigh,  near  'Wlgan,  Lanoas- 

£ictarer,  tai  Impcdvements   in  ihe  manufacture  ter,  engineer  ana  draughtsman,  tnd  George  Hol- 

bf  btfots,  shoes  and  clogs.    October  26 ;  six  months.  cnift,  of  Manohaster,  oonaoltlng  engineer,  foi;  oer- 

WiUiam  Longmaid,  of  Beaumont-square,  Mid-  tain  improvements   in,  and  applicable  to  steam 

diesex,  gent.,  for  improvements  in  treating  the  engines  in  the  maohiheiy.  or  apparatus  belonging 

oxides  of  iron,  and  in  obtaining  products  therefrom.  thereto,  in  the  eonstmctioif  and  amnnmeut  of 

October  26 ;  six  months.  boilers  for  the  generation  of  steam,  and  in  the  tta- 

WUUiin  Chareh,  eivil  engineev,  and  Thomas  nsces  and  flues  need  in  oonnectlon  therewith,  paits 

lewis,  woollen  draper,  both  of  Birmlngbam,  for  a  of  which  improvements  are  also  applicable  to  other 

certain  Imptovemeat.  or  certain  imptovementa  in  similar  purposes.    October  26 ;  six  months. 
SMidii&ery,  to  bo  snployed  in  making  pUying 


Mr.  Cameron's  Sulbflcriptioii. 

Mm.  CHAELES  CAMERON  respectfuUy  begs  leavn  to  oflbr  the  aeeeptane«  of  tali  sineeie  and  gnlelM 
thanks  to  the  following  Gentlemen  who  have  kindly  responded  to  hit  appeaL 

R.  Prosser,  Esq.,  Chyrry-street,  Birmingham^. iSl    0  0 

J.  D.,  Chancery-lane » »  0  19  6 

Charles  Lyon,  Bsq.........^ »..........«• 0  lO  0 

Four  Friends  of  dcienee,  per  Post-offlce  Order,  Manchester I    0  0 

R.  S.,  Cheapslde .\.... 0    5  0 

Thomas  Jamps  Bresson,  ttsiiiiiii 1 1 0    2  6 

ffoll^mftn    Tf**t**Ai   ^-tlji   ■■in-iniiiiirT-iii      IT ••.MM.M«M..M  ...•••••••«.  .....a  0      2      6 

Wedin^^ood's  Patent  Imprered  Manifold  Writer. 

THIS  I^TEirriON  will  prodnoe  a  LETTER  and  its  COPT  at  ONE  OPERATION ;  or,  if  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink«  and  with  a  Pen  that  requires  no  repairs; 
It  is  Simple  in  Its  Operation,  is  Cheap  and  Portable  in  its  Constmotion,  and  is  capable  of  effecting  an 
ftimt^i^^  saving  of  time  and  expense.  To  Merohanu,  Bankers,  Members  of  Parliament,  and  Solicitors, 
and  indeed  to  au  persons  who  have  occaslen  to  write  much,  and  who  deaire  to  retain  Copies  of  their 
Letters,  or  to  send  Duplicates  abroad,  this  Invention  will  prove  invaluable. 
Also  Wedgwood's  Registered  CLIP  DESKS  for  Holding  Down  the  Copy  LeAf  whilst  Writing. 

MANUFACTORY:  4^  RATHBONE  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 

dtTTTA  PESLCOA  COMPAirrS  WORKS 

WHARF  ROAD,  CITT  ROAD. 

Ltmian,  Ui  April,  1848. 

rpHE  GUTTA  PERCH  A  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
•^  for  the  pATUtv  Gut*a  Pxscxa  Dnxvzva  Bahss  Justifies  the  utmost  confidence  that  they  are  flilly 
approved. 

Their  duTabtllty  and  stren^— permanent  contractility  and  uniformity  of  substance— theii  non-suscep- 
tIbiUty  of  injury  from  contact  vrith  Oils,  Grease,  Acids,  Alkalies,  or  Water^and  the  Ikeility  with  which  the 
single  Joint  required  can  be  made  in  Bands  of  any  length^render  them  superior  for  abmost  all  working 
pmposee,  and  decided^  economical. 

OoLOSHXs,  TvBivo  of  all  siaesy  Bouoxss,  Cathktb&s,  Stkthescopbs,  and  other  Surgical  Instruments; 
MouLDixGs  von  PxcTunx  FnAXxs  and  other  decorative  purposes;  Whips,  Thovgs;  Txyms,  GoLt,  and 
CfcicxsT  Balls,  &c.,  in  great  variety. 

Patent  Gkitta  Percha  Shoe  Soles, 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisfactorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  ito  merits  having  been 
Acknowledged  by  all  who  hive  tried  it.  Indeed,  experience  haa  proved  that  Outta  Percha  Solea  wear  twice 
as  long  as  leather,  with  giest  additional  pertooal  coafolt;  and  they  nnaia  perfectly  imparvloaa  to  wet 
until  quite  worn  through. 
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ADVERTIfiEMENTS. 


To  Inventors  and  Patentees. 

MESSRS.  ROBERTSON  ft  CO., 

PATXlfT  lOLICITORI, 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
EoiTOK  of  the  Meckakics'  Magazivx  from  its 
commeneement  in  1823,  Is  principal  partuer,) 
undertake 

Tbe  proenration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Pazehts. 

Speelflcations  Drawn  or  RevUed. 

DISCLAIM BKS,  AND  IfBMOaANDVMS   Or 
ALTIBRATION    PREPAEKD     AND    ■NBOLLED. 

CaToats  Bntered  and  Oppositions 
Oondncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  PatcnU,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  submitted.  Ate.  Ate. 

,  Messrs.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  A.n.1617  (16  James  I.),  and  regularly 

continued  down  to  the  present  time. 

INTENDING  PATENTEES  supplied  gratia  with 
Printed  Instructions,  on  Application,  either  pet^ 
sonaily  or  by  letter. 


To  Encineers  and  Boiler- 
Makers. 

LAP  WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM  -  BOILERS, 
Tubes  for  Steam,  Gas,  and  oiher  purposes ;  — all 
sorts  of  Gas  Fittings.  Tbe  Birmingham  Patent  Iron 
Tube  Company,  42,  CAnibridge-slreet,  Birmingham, 
and  Sraethwick.  Staffordshire,  mannfscture  Boilers 
and  Gas  Tubes,  tnder  an  exclusire  License  from 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  arc  extensively  used  in  the  Boilers 
of  Marine  and  Loeomottve  Steam  Engines  in 
England  and  on  the  Continent;  — are  stronger, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42.  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON    WAREHOUSE— No.    68,    UPPER 

TIIAMES-STREET. 


The  Railway  Record, 

(EDITED  BY  JOHN  ROBERTSON,  M.A„) 

IS  published  early  every  Saturday  Morning,  and 
contains  full  and  exclusive  Reports  of  all 
Railways  Meetings,  with  the  Official  Documents 
In  full ;  Railway  Law  Cases,  Railway  Share  Lists, 
and  Traffic  Returns,  and  all  matters  affecting  Rail- 
way Proprietors.  It  is  considerably  larger  than  any 
otiier  Railway  Paper,  and  is  exclusively  devoted  to 
this  braneh  of  enterptlse. 

TJu  RaUwtv  ttecord  will  be  found  a  peculiarly 
eligible  medium  tax   Advertisers  of  all  articles 


connected  with  Railway  Coitipanies,  and  all  mat- 
ters, whether  of  use  or  luxury,  which  it  is  sot^bt 
to  bring  imder  the  notice  of  Capitalists. 

Price  6d.  stamped;  Office,  15S,  Fleet-street,  Lon- 
don. 

THE  ARCHITECTS.  ENGINEERS,  BUILD- 
ERS, OPERATIVES,  and  ARTISTS'  Whiter 
Drawing  aasses,  for  the  Study  of  Architeetnre, 
Civil  Engineering,  &e.  With  the  practical  appllesr 
tion  of  Geometry  to  Perspective,  Ornamental  and 
Mechanical  Drawing  of  every  description.  Con- 
ducted by  CHRISTOPHER  DAVY,  Architect, C.E., 
and  Author  of  the  Engineer  and  Architect's  Ma- 
ntul.  Architectural  Precedents,  Contributor  to  the 
new  Edition  of  Tredgold  on  the  Steam  Enghie, 
Weale's  Carpentry,  and  other  works. 

11,  Furnivals-inn,  Holbora,  where  terms  mty  be 
had. 


NOTICES  TO  CORRBSPONDBNTS. 
A  stampea  tdition  •$  Uu  Mechauict^  Maffauue 
to  go  ky  p-t,  pric9  44.,  U  jnMi^td  every  Friiay, 
at  4  o'elook,  p.M.,  preeUetyt  and  etmtahu  ike  Nem 
Patents  eealed,  and  AtHcUt  of  UtilUy  reguterei 
during  each  week,  up  to  the  time  ef  going  to  frest. 
Subeeripiiona  to  be  paid  i»  aduawe.  Per  annum 
17*.  4d.,  half-yearly  8».  8A,  quarterly  is.  4rf.  Potl- 
ojlce  Orders  to  he  made  payable  at  the  Strand  ojiet, 
to  Joseph  Clinton  RoberUon,  of  166,  Fleet-street. 
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DAVIB8*8  PATENT  ROTARY  BNGINK,  STRAK-PROOV  KBTALLIC  PACKING,  JBTC. 

[(Tatent  dated  Hay  2, 1848.    Patentee,  Mr.  laaiah  Davies,  engioeer,  Binuingham.    Spedfloatioa 
enrolled  November  2, 1848.] 


Mr.  Da  vies  patented  some  four  years 
ago  (April  27,  1844)  a  rotary  eDginCi  of 
wnich  me  present  is  a  greaUy  improved 
edition.  As  it  was,  Mr.  Davies's  engine 
was  one  of  the  most  promising  of  its 
class,  and  has,  to  our  knowledge,  stag- 
gered by  Its  performances,  the  incredulity 
of  more  than  one  obstinate  champion  of 
the  reciprocating  school;  and  as  it  is 
now,  it  bids  fairer,  in  our  humble  judg- 
ment, than  any  other  in  the  field,  to 
dispel  the  existing  prejudices  on  the 
subject.  In  all  those  points  which  are 
most  essential  to  the  good  working  of  a 
rotary  engine — ^the  perfect  steam  packing 
of  the  shaft,  the  preservation  of  the  pa- 
rallelism of  the  snaft,  the  equable  motion 
of  the  piston,  and  the  harmonious  action 
of  the  steam  inlet  and  outlet  valves — the 
arrangements  made  in  this  engine  are  of 
so  complete  a  character,  as  to  incline  us 
irresistibly  to  the  conclusion,  that  if  this 
be  not  the  thing  so  long  sought  after — 
a  rotary  engine  as  good  as  any  recipro- 
cating one — there  must,  in  truth,  be 
some  radical  error  in  the  theory  of  rotary 
engines,  which  no  practical  skill  or  inge- 
nuity can  overcome.  We  propose  to 
give  Mr.  Davies's  specification  entire, 
with  the  suppression  only  of  the  merely 
formal  parts,  in  this  and  succeeding 
Numbers,  and  in  the  meanwhile  we  beg 
to  refer  our  readers  to  the  full  statement 
of  his  **  claims,**  given  in  a  subsequent 
part  of  this  number,  in  pursuance  of  a 
new  arrangement  which  we  have  made 
for  giving  evdry  week  the  claims  (at 
least)  of  every  specification  enrolled 
during  the  week. 

Fig.  1  is  a  front  elevation  of  a  pair 
of  rotary  engines  oh  this  improved  plan, 
mounted  on  one  shaft ;  some  of  the  front 
parts  of  the  left-hand  engine  being  left  out 
in  order  to  expose  to  view  the  parts  be- 
neath. Fig.  2  is  a  top  plan  of  the  right- 
hand  engine,  and  a  sectional  plan  of  the 
left-hand  engine  on  the  line  a  b.  Fig.  3 
is  a  section  of  one  of  the  engines  on  the 
line  fl,  rf,/,  g,  c,  A,  fly.  2.  Fig.  4  is  a  sec- 
tion on  the  line,  tk,  of  figs.  1  and  2 
(with  the  covers  of  the  cylinder,  B,  and 
the  cam-box  removed,  in  order  to  show 
some  parts  which  are  not  exhibited  with 
sufficient  clearness  in  the  other  figures). 
And  fig.  5  is  an  end  elevation  of  one  of 
the  engines. 


'^  A  is  the  main  shaft  which  passes  oon- 
tinuously  through  the  centres  of  the  cy- 
linders, BB,  of  both  engines,  and  througfa 
the  centres  of  the  cylindrical  pistons, 
DD,  which  revolve  within  the  fixed  cy- 
linders, BB,  as  also  through  the  parti- 
tion-plate, G,  by  which  the  two  enpnes 
are  separated.  The  end-covers,  FF,  of 
tLe  two  fixed  ovlinders  are  fitted  with  me- 
tallic stuffinff-boxes,  through  which  the 
main  shaft.  A,  passes  in  the  same  way  as 
in  the  rotary  engine  originally  invented 
by  mc,  and  described  in  the  specificatioii 
or  my  former  letters  patent;  but  the 
stuffing-boxes  which  I  now  propose  to 
employ  are  on  an  improved  plan  of  eon- 
Btruction,  and  such  as  to  ensure  much 
more  effectually  perfect  steam-tightness 
at  the  parts  where  the  shaft  passes 
through  the  cylinder  covers.  The  detuls 
of  my  improvements  in  stuffing-boxes 
are  separately  represented  in  figs.  6,  7 
8,  9, 10,  and  11,  and  those  I  will  now 
first  proceed  to  describe : 

"  Fig.  6  is  an  elevation,  and  fiff.  7  a  top 
plan  of  one  of  these  improved  boxes. 
Fig.  8  is  a  transverse  section  of  it  on 
the  line  r  I,  (figs.  7  and  9) ;  fig.  9,  a  plan 
on  the  line  m  n,  and  fig.  10,  a  transverse 
section  on  the  line  p  q.  P  represents 
the  end  cover  of  one  of  the  fixed  cylin- 
ders, B  B.  K  is  the  packing  box,  the 
body  of  which  Is  inserted  into  an  aper- 
ture or  socket,  bored  out  for  it  in  the 
cylinder  cover;  and  E.^  a  fiange,  by 
which  and  bolts  H  H,  passed  through  it, 
the  box  is  secured  to  the  outside  of  the 
cover.  The  under  side  of  the  flaDge, 
R',  and  the  part  of  the  cylinder  eoTcr, 
with  which  it  is  brought  in  contact,  are 
turned  true,  in  order  that  they  may  fit 
one  another  exactly.  The  only  part  of 
the  body  of  the  box  which  is  in  actual 
contact  with  the  sides  of  the  socket  in 
the  cylinder  cover,  is  a  rim  piece,  K', 
next  to  the  flange,  which  is  about  half 
an  inch  in  depth,  and  accurately  turned 
to  fit  the  socket.  Beneath  this  rim  piece 
there  are  four  hubs,  M  M  M  M,  which 
project  from  the  body  part,  but  not  quite 
so  far  as  the  rim  piece,  E* ;  so  that  there 
is  free  access  for  the  steam  to  the  back 
of  all  the  body  part  beneath  the  rim 
piece,  K.  In  each  of  these  hubs  there 
IS  a  hole  bored  through  and  through  for 
the  reception  of  a  spiral  spring,  N,  the 
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office  of  which  will  be  afterwwrda  ex- 

e lined.  On  the  inside  of  the  packing- 
z,  it  is  of  two  diameters,  or  in  other 
words,  it  has  two  steps  or  ledges  in  it,  No. 
1  and  No.  2,  eoncentrio  to  one  another. 


To  the  top  of  the  bottom  step,  or  ledge 
(2),  there  is  riveted  a  flat  brass  ring,  E. 
The  simee  between  that  ring  and  the  step 
1  is  divided  circumferentialljr  into  two 
equal  parts  by  two  vertical  stops,  FF, 


Fig-  7, 


Pig.  9. 


Fig.  10. 


Fig.  IL 


which  are  passed  through  the  body  of  the 
box  from  the  back,  and  extend  over  the 
ring  E.  Two  sets  of  concentric  seg- 
ments, L*,  L*,  are  dropped  down  loosely 
upon  the  ring  E,  one  over  the  other ; 


that  is  to  say,  the  first  set  L>  consists  of 
quarter  segments  of  the  sectional  form, 
separately  represented  in  fig.  11,  which 
rest  immediately  upon  the  ring  £,  and 
abut  at  one  end  against  one  or  other  of 
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the  Stops,  F  F,  which  fit  into .  «v««ao<»y 
t  s,  made  for  them  in  the  segments ;  wad 
the  other  set,  L',  consists  of  smaller 
quarter  segments,  which  rests  in  seats 
cut  out  for  them  on  the  inside  of  the  seg- 
ments, L^.  All  these  segments  are  ac- 
curately turned,  so  as  to  fit  with  nicetr 
to,  and  upon  one  another,  yet  with  such 
▼ertical  aistances  between  them  as  to 
allow  of.  their  being  moved  to  the  extent 
of  about  one-eighth  of  an  inch  both  in- 
wards and  sidewise,  and  which  concentric 
segments  are  moreover  so  placed  in  rela- 
tion to  one  another,  that  they  shall  every- 
where break  joint  (as  it  is  technically 
termed).  T  is  a  circular  cap  or  cover  with  a 
brass  ring,  Y,  of  smaller  diameter  riveted 
to  the  underside  of  it  (similar  to  the  bot- 
tom ring,  £).  The  brass  ring,  V,  fits  into 
that  pirt  of  the  packing-box  which  is  of 
the  lesser  of  its  two  diameters,  imme- 
diately above  and  upon  the  concentric 
segments,  while  the  outer  rim  of  the  cap 
rests  upon  the  step  or  ledge,  No.  1,  and 
is  made  fast  to  it  by  the  bolts,  h  h.  In 
the  sectional  view,  fig.  10,  the  packing- 
box  and  the  parts,  L*L*,  TV,  which  fit 
into  it  successively,  are  shown  detached 
from  one  another  in  order  to  exhibit 
more  clearly  their  mutual  relations.  The 
spiral  springs,  NN,  before  mentioned, 
press  at  their  inner  ends  against  the  con- 
centric segments,  L^,  and  at  their  outer 
ends  against  the  sides  of  the  socket  in  the 
cylinder  cover;  while  the  stops,  FF, 
serve  to  prevent  the  concentric  segments 
ft-om  sliding  round  sideways  beyond  the 
stops,  FF.  The  pressure  inwards  of 
the  springs,  N  N,  serves  to  keep  the  con- 
centric segments  in  constant  yet  f  because 
of  the  slight  side- play  allowed  them) 
nearly  frictionless  contact  with  the  shaft, 
A,  however  much  the  inner  faces  of 
these  segments  may  happen  to  vary  from 
wear  in  a  long  course  of  work;  and 
should  any  steam  find  its  way  neverthe- 
less ;  between  the  sides  of  the  shaft  and 
the  inner  faces  of  the  concentric  seg- 
ments, as  every  joint  between  any  two 
of  these  segments  comes  opposite  a  solid 
part  in  the  segment  immediately  be- 
hind, and  the  whole  of  the  segments  are 
covered  in  at  top  by  the  double-seated 
cap,  T,  it  is  next  to  impossible  that  any 
portion  of  the  steam  should  escape  into 
the  back  of  the  packing.  And,  again, 
the  steam  which  is  left  free  to  circulate 
round  the  back  of  the  body  part  of  the 
packing-box,  and  to  find  its  way  through 


the  orifices  in  the  hnba,  is  equally  pfe« 
vented  by  the  manner  in  which  the  ooa- 
centric  segments  are  packed  together 
from  penetrating  beyond  them,  still 
serves  by  its  pressure  against  themam- 
more  effectually  to  secure  the  ste  ore 
tightness  of  the  packing,  and  the  m 
so,  the  greater  the  pressure  of  the  ste^m 
in  the  cylinder  may  be. 

'<  All  the  parU  of  this  packii^^-box  are 
made  of  iron  with  the  exception  of  tbe 
concentric  segments,  LiL*,and  the  bot- 
tom and  top  rings,  £  and  Y,  which  are 
made  as  before  stated  of  brass,  because 
these  are  the  only  working  parts  to  whidt 
the  steam  can  have  access,  and  the  braae 
is  not  so  liable  to  corrosion  aa  iroo. 
Sufficient  provision  is  made  for  the 
difiPerence  in  point  of  expansion  be- 
tween the  two  metals,  by  the  vertical 
spaces  between  the  concentric  segments. 
However,  there  may  be  cases  where 
the  water  from  which  the  steam  is  gene- 
rated is  of  so  pure  a  quality  that  there  is 
nothing  to  be  feared  from  corrosion,  and 
also  cases  in  which  air  and  not  steam 
supplies  the  motive  force  (as  in  air  en- 
gines and  blowing  machines) ;  and  in  such 
eases  not  only  may  all  the  parts  of 
the  packing-box  be  of  iron,  but  the  bot- 
tom ring,  £,  may  be  wholly  dispensed 
with ;  (ihe  depth  of  the  under  part  of 
the  box,  or  of  the  segments,  being  in- 
creased in  proportion  to  the  depth  of 
the  ring  removed.)" 

Mr.  Davies  then  proceeds  to  describe  a 
modification  of  the  packing- box  before 
described.  Of  this  it  may  be'soffieieiit 
to  observe,  that  it  consists  simply  in 
placing  the  cap  or  cover,  T,  at  the  Mck, 
instead  of  the  front  of  the  concentric 
segments. 

( To  be  continued.) 


BARBOUB  or  RXrUGB  FOR  IRRLAm. 

Sir,  —  If  the  individuals  who  take 
an  interest  in  the  afiairs  of  this  un- 
fortunate country  would  content  them- 
selves with  proposing  and  carrying  into 
effect  measures  of  ordinary  and  <mfnma 
utility,  it  would  answer  better  than  chi- 
merical political  schemes  on  the  one 
hand,  or  measures  of  mere  brute  repres- 
sion on  the  other. 

On  the  long  extent  of  dangerous  coast 
between  Belfast  and  Dublin — the  marine 
thoronghfare,  night  and  day,  of  ships  of 
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every  nation — there  is  not  a  single  har- 
bour of  refage.  If  there  be  an  excep- 
tion, it  is  Lough  Strangford,  but  it  is 
only  accessible  under  certain  conditions. 
Ardglass  is  a  mere  inlet,  fit  for  fishing- 
boats;  Dandrum  is  an  open  and  dan- 
gerous bay ;  Carlingford  Lough  has  a 
bar  at  the  mouth;  and  from  that  to 
Dublin  there  is  absolutely  nothing. 

I  propose  to  render  the  entrance  to 
Lough  Strangford  a  harbour  of  refuge. 
Here  there  is  no  bar  of  any  moment, 
and  there  is  sufficient  depth  of  water, 
through  the  east  channel,  at  all  times  of 
the  tide,  for  merchant  vessels.  Owing 
to  the  great  expanse  of  Lough  Strang- 
ford, however,  there  is  an  ebb  tide  of 
fearful  rapidity,  by  which  such  a  sea  is 
raised  when  the  wind  blows  fresh  from 
the  opposite  direction,  as  to  render  the 
entrance  at  such  times  unsafe.  Vessels 
have  been  wrecked  in  attempting  it  On 
the  other  hand,  when  the  wind  is  mode- 
rate, the  force  of  the  ebb  tide  is  such  as 
even  to  carry  out  vessels  against  the 
gale.  The  depth  of  water  by  the  east 
diannel  is  5i  fathoms.  From  this  to 
Ballyhenry  there  is  a  passage  or  channel 
about  five  English  miles  long,  and  from 
one  to  two  wide,  almost  equal  in  beauty 
to  the  celebrated  Propontis,  and  of  suffi- 
cient scope  and  depth  of  water  to  ac- 
commodate all  the  navies  in  the  world. 
Bevobd  Ballyhenry  the  lough  forms  a 
wide  expanse  of  many  miles  in  length 
and  breadth.  This  expanse  is  dotted 
with  innumerable  islands.  At  low  water 
a  multitude  of  rocks,  locally  termed 
piaddieSf  the  summits  of  submerged  hills, 
oecome  visible.  This  barren  and  use- 
less waste  I  propose  to  reclaim,  by  form- 
ing a  dyke  from  Ballywhite  across  to 
Audleystown  point,  the  adjoining  rocky 
hills  furnishing  an  unlimited  supply  of 
materials  at  a  minimum  cost.  A  catch 
water  on  either  or  both  sides  would  serve 
to  intercept  the  inconsiderable  mnnek 
which  now  flow  into  the  lake. 

This  truly  national  undertaking  could 
be  aoeomplished  at  a  very  moderate  cost 
The  proposed  dyke,  by  neutralizing  the 
current,  would  render  the  entrance  ac- 
cessible at  all  times  of  the  tide.  It  would, 
further,  reclaim  some  forty  thousand 
acres  of  land.  The  lake,  at  low  water, 
is  for  the  most  part  very  shallow,  and 
much  of  the  bottom  laid  bare,  and  very 
different  from  the  Lake  of  Harlaem,  now 
in  course  of  dzainage,  would  mvolve  no 


engineering  difficulties  of  any  moment. 
A  steam  engine,  of  500  horse-power, 
placed  on  the  dyke,  working,  say.  Wal- 
ker's hydraulic  engines,  would,  I  appre- 
hend, suffice  to  drain  the  residuary  waters 
of  this  vast  expanse.* 

We  should  thus  have  an  admirable 
harbour  of  refuge,  so  much  needed  along 
the  stormy  coast,  and  proving  a  reid 
blessing  to  the  tempest- tost  mariner. 
This  undertaking  would  be  vasUy  more 
profitable  than  most  of  our  current  rail- 
ways, since  the  expense  would  be  much 
more  than  repaid  by  the  land  reclaimed. 
I  trust  that  this  proposal,  on  the  ac- 
complishment of  which  I  have  set  my 
heart,  and  on  which  I  have  pondered  for 
many  years,  will  meet  with  succourable 
eyes  through  the  medium  of  your  excel- 
lent columns.  The  prospective  advan- 
tages to  the  Irish  community,  as  well  as 
maritime  population  generally,  speak  for 
themselves.  Railroads  from  Newtown- 
sords  and  Downpatrick  to  Portaferry, 
would  multiply  those  advantages.  I  have 
onl  V  to  add  that  the  survey  of  these  waters, 
which  now  lies  beside  me,  was  executed  by 
Mr.  Alexander  Nimmo,  in  1821,  for  the 
Commissioners  of  Irish  Fisheries.  The 
lake  itself,  in  the  Irish  language,  was 
called  Lough  Cuan,  or  the  lake  of  the 
hound,  from  the  surpassing  rapidity  of 
its  tide.  As  for  the  depression  which 
constitutes  its  bed,  it  was  probably  formed 
in  antediluvian  times  by  the  upheaving 
of  the  adjacent  mountains. 
I  am,  Sir,  yours,  &c., 

Hbnbt  M'CoaiiAO,  M.D. 
Belftst,  October  22,  1848. 


MATHEMATICAL  PKBIODICALS. 
(Continued  from  page  368.) 
XI.  The  Student's  Companion, 
Origin,.  This  work  was  commenced  at 
Blackburn,  in  Lancsshire,  under  the  tide 
of  *<  The  Student's  Companion,  a  Lite- 
rary, Mathematical,  and  Philosophical 
Miscellany.*'    Two  numbers  only  were 
published,  of  which  the  first  appeared 
in  OctoAier,    1822,    and  the  second  in 
April,  1823. 


•  Even  if  a  steam  engine  were  not  employed, 
•ome  10,000  acree,  I  should  say,  of  tbe  lough, 
would  be  laid  bare.  These  at  40/.  an  acre,  would 
be  worth  400,000/.  gained  to  the  country  by  the 
erection  of  an  inconsiderable  dyke.  Catchwater 
drains  would  not  be  required,  and  the  residue  of  the 
lake  would  be  gradually  oonrerted  lotQ  a  beautiful 
expanse  of  fteih  water. 
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Editor.  Mr.  Henry  LightbowD, 
teacher  of  the  Mathematics^  &c.»  BUu:k- 
bum,  Lancashire. 

Contents.  The  contents  are  Poetry, 
Miscellaneous  Extracts,  Enigmas  and 
Answers,  Rebuses,  Charades,  and  An- 
swers, Queries  and  Answers,  a  selection 
of  IV^thematieal  Questions  for  Youth, 
and  another  selection  for  more  advanced 
students.  In  the  poetical  department 
are  found  a  ''  Poem  in  praise  of  Mathe^ 
matlcal  Literature,**  <'The  Choice,"  and 
a  '<  Poetical  List  of  Prepositions  and 
Conjunotioiis." 

Tne  miscellaneous  portion  contains 
*<  Rules  for  preserving  health  in  Sating 
and  Drinking ;"  a  piece  of  advice  not 
very  necessary  for  many  of  the  cor^ 
respondents.  The  Enigmas,  Charades, 
&e.,  were  principally  furnished  by  Mr. 
Charles  Holt,  afterwards  Editor  of  the 
''Scientific  Mirror,"  and  Mr.  Heinry 
Clay,  afterwards  Editor  of  the  *<  Scien- 
tiflc  Receptacle  ;*'  but  they  offer  nothing 
wordiy  of  particular  notice.  The  junior 
mathematioal  department  was  principally 
suppoifted  by  the  pupils  of  Messrs. 
Lightbown,  Mitchel,  Huntington  and 
Brewer ;  and  most  of  the  senior  ques- 
tions were  famished  by  these  gentlemen 
or  their  personal  friends.  The  *^  Mo* 
dem  Geometry"  of  the  "  Student"  was 
reprinted  in  this  periodical  to  the  extent 
of  32  propositions,  as  were  also  the  S4 
**  Lineal  Sections"  from  the  same  work* 
Questions,  The  total  number  of  senior 
questions  proposed  and  answered  in  this 

{)eriodioal  is  82,  and  a  set  of  16  was 
eft  unanswered  in  the  last  number. 
There  are  some  good  geometrical  and 
other  exercises  in  the  work,  among 
which  may  be  noticed  those  where  '*  the 
radii  of  the  inscribed  and  circumscribed 
circles  are  given,  to  construct  the 
triangles.  Istly.  When  the  sum  of  the 
Bides  is  double  the  base.  Sndly.  When 
the  angles  are  in  arithmetical  progres- 
sion.'' The  last  question  relates  to  the 
subject  of  etwelopes,  and  proposes  that 
''  if  AT,  Yt  be  t#o  perpendiculars  to  a 
given  line  AV,  and  on  tiie  same  side  of 
It,  and  also  that  if  the  recUngle  AT,  Y^ 
be  constant ;  to  investigate  the  nature  of 
the  curve  which  Tt  perpetually  touches." 
It  wi£  taken  from  the  Cambridge  Pro- 
blems for  1820,  and  was  propoeiBd  and 
Holred  by  Mr.  John  Huntington,  of  Pres- 
ton: a  diflbrent  solution  to  the  same 
question  and  its  converse  may  be  seen  in 


Wright's  Solutions  to  the  Cambrkjgt 
Problems,  vol.  ii.,  pages  61 — 2,  The 
same  property  also  forms  Cor.  3  to  Prop, 
xiii.  on  the  Ellipse,  in  Davies*s  Hutta^ 
from  which  an  elegant  method  is  deduced 
of  drawing  a  tangent  to  the  curve.  The 
general  property  of  the  tangents,  the 
central  and  contact  ordinates,  to  which 
this  is  a  corollary,  appears  to  have  beet 
first  given  in  page  85  of  the  '*  Matht" 
matician"  of  1751. 

Contributors,  Messrs.  Aspden,Baines, 
Brierley,  Brewer,  Clay,  Derham,  Dew^ 
hurst  (Vulcan),  Fielding,  Fowler,  Hat* 
wood.  Holt,  Huntington,  Jervis,  Ugfat- 
bown  (Longwith),  Mitchel,  Porter, 
Riley,  Rylev,  Weatherall,  Whitaker, 
Whiteside,  Winward,  &c.,  &e. 

Publieation.  It  was  issued  in  half* 
yearly  numbers,  and  was  printed  and 
published  by  Mr.  Thomas  Rogenoo, 
then  of  Blackburn,  but  latterly  of  the 
Mercury  Office,  Liverpool. 

Thomab  Wilkinson. 

Burnley,  Lancasliire,  Oct<Aei  SO,  1848. 
Srfata, 
Page  805,  coL  1,  line  80,  for  tmalt/tis  read  an^tfut, 

t,     f,     „    2.    ti   17,  from  bottom,  for  SwaU 
read  SwaU. 
Page  368,  col.  2,  line  9,  for  Ryland*  read  RvUnit. 

„     378,    „    2,    „    IttotWhiUfyitfAWMUiff. 


THE  XLBUBMTS  OF  RAILWAY  RATING  CON- 
CISSLT  STATED.  BY  J.  W.  WOOLLOAB, 
BSa.,  F.B.A.S. 

If  any  of  your  readers  should  be  sun 
prised  at  my  offering  to  their  notice  the 
apparently  legal  subject  of  railway  paro- 
chial rating,  I  must  premise  that  die 
legal  principles  are  well  known,  and  that 
the  application  of  them,  wherein  the 
difficulty  lies,  depends  more  upon  mathe- 
matical than  any  other  doctrine. 

Hitherto,  puish  officers  have  been 
equally  wanting  in  the  necessary  data  for 
the  purpose,  and  in  the  knowledge  bow 
to  use  them.  They  have  generally 
adopted  the  easy  substitute  of  assessing 
railways  at  arbitrary  and  often  enor- 
mously disproportionate  rates,  leaving 
the  companies  to  resist  the  charge  if  they 
chose.  In  this  course  the  pariskes  have 
often  been  successful;  but  in  the  pre- 
sent tide  of  affairs,  directors  no  longer 
deem  rates  and  taxes  as  matters  beneadi 
their  notice. 

As  among  your  readers  are  many  per^ 
sons  connected  with  railways,  I  shaO  be 
obliged  by  the  ooDunoniottion  of  Ms, 
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showing  wbst  are  the  proportionsy  in 
which  ike  outgoings  upon  a  branch  line 
are  dependant  upon  the  mileage,  and 
upon  the  gross  receipts  respectively. 
I  am,  Sir,  yours,  &o., 

J.  W.  WoOLLdAB, 

LewM,  SOth  October,  1848. 

1.  The  gross  rental  of  a  railway  con- 
sists of 

1.  The  gross  rental  of  the  stsp 
tions  and  other  buildings  ne- 
cessary to  the  occupation  of 
the  railway,  and  which  are 
seyerally  assessable  in  the 
parishes  where  they  are. 

2.  The  gross  rental  of  the  railway 
alone,  which  is  to  be  distributed 
among  the  diflTerent  parishes, 
according  to  the  earnings  in 
each. 

2.  A  railway  ought  to  be  assessed 
at  the  same  amount  coUectively,  as  if  the 
whole  of  it  lay  in  one  parish,  whether 
the  earnings  be  uniform  throughout  its 
length,  or  otherwise. 

3.  AU  the  ouantities  hereafter  stated 
are  to  be  considered  annual, 

4.  Let  the  gross  receipts  of  a  railway 
be  expressed  by •    a 

6,  The  deductions  (o)  admissible 
on  a  question  of  rating  are  fourfold. 

1.  The  gross  rental  of  sta- 
tions and  buildings  ...    a 

2.  The  entire  working  expen- 
ses, ordinary  repairs,  both 
to  way  and  stock,  servants' 
''^'g^f  government  duty, 
local  ratei,  taxes,  and  tithe 
rent  charge b 

3.  Per  centage  on  the  capital 
(q)  necessary  to  carry  on 
the  traffic,  t.  e.,  on  the 
value  of  rolling  plant,  fur- 
niture^ stores,  and  mate- 
rials. This  per  centage 
covers  interest,  tenants' 
profits,  depreciation  of 
plant,  and  contingent  liabi- 
lities of  all  kinds     .        .    i 

4«  Further  allowances  from 
the  gross  rental,  sanctioned 
by  Parochial  Assessment 
Act,  viz.,  landlords'  re- 
newal repairs,  and  insur- 
ance      u 

6.  Whence  the  foUowmg— 

The  gross  esrn- 
ings A-o»i 

The  total  outgo- 
ings    ....  B+jp+a->o 


The  total  deduc- 


tions .  .  .  G+B+F+H»D 
The  gross  rental 

which  a  tenant 

would  give  for 

the  whole  con- 
cern .  -  .  a-Cb  +  O-e 
The  gross  rental 

which  a  tenant 

would  dve  for 

the  rauway  a- 

lone  .  .  a-Cb  +  t+g)-*' 
The  net  rateable 

value  for  the 

railway  alone  a-i)=ii'— h=v 

7.  Then  if  m  be  the  miles*  length 
of  the  railway,  the  net  rateable  value  of 
one  mile,  if  the  traffic  be  uniform,  or  of 
one  mile  in  a  part  having  average  traffic, 

will  be  I. 

M 

8.  In  order  to  deal  with  a  case  of  un- 
equal tn^c,  let  m  be  the  miles'  len^ 
of  a  portion  of  railway,  and  let  the  itahcs, 

a,  g^  s,  express,  in  reference  to  that  por- 
tion, the  corresponding  quantities  to  a,  g, 

b.  a  little  consideration  will  show  that 
the  outgoings  on  different  portions  are 
not  dij^tly  proportional  either  to  the 
traffic,  or  to  tne  mileage,  but  have  a  re- 
lation compounded  of  both  those  ele- 
ments. Considering  o  as  divided  into 
two  parts,  let  1 : «  express  the  ratio  of 
the  whole  to  the  part  dependant  upon 
mileage ;  which  may  be  considered  suffi- 
ciently constant  for  the  present  purpose. 
Then  the  first  part  of  the  outgobgs  will 
be 


and  the  second  part 

9.  Whenee,  by  addition  and  transfor- 
mation, we  have 

— s; 

10.  If  we  assume  «*^  the  formula 
becomes  more  simple, 

0(2«M-l-flllB) 

•-• 3S 

11.  And  if  p  miles  of  this  portion  of 
railway  lie  in  a  certain  parish,  the  rateable 
value  in  that  parish  (exclusive  of  sta- 
tions) will 


-C 


a.x.1. 
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SOTAL   MILITARY  ACADBMT,  WOOLWICH. 

(Continued  from  page  29S.) 

Prop.  XLV. 
^      Jf  two  lines,  not  in  the  same  plane,  he  given ;  there  can  be  on-line  constituted  per^ 
pendieular  to  both  of  them;  there  can  be  one  such  line;  and  this  perpendicular 
is  the  shortest  line  that  can  be  drawn  from  one  of  the  given  lines  to  the  other. 


Let  AB,  CD,  be  two  lines  not  situated  in  the  same  plane;  then, 

(1.)  There  can  be  one  line  perpendicular  to  both  AB  and  CD. 

Through  AB  draw  a  plane  MN,  parallel  to  CD;  and  through  CD  a  plane  CP 
perpendicular  to  MN,  meeting  it  in  EF :  let  EF  meet  AB  in  G ;  and  from  G 
draw  in  the  plane  CF  the  perpendicular  to  GH,  meeting  CD  in  H.  Then  GH  is 
perpendicular  to  AB  and  to  CD. 

For,  since  the  plane  CF  is  perpendicular  to  MN,  and  GH  is  drawn  in  CF  per- 
pendicular to  EF,  it  is  perpendicular  to  the  plane  MN ;  and,  therefore,  also  to  the 
line  AB  which  passes  through  G  in  that  plane  (prop,  28.) 

Moreover,  the  line  CD  being  parallel  to  the  plane  MN,  it  is  parallel  to  £F  the 
section  of  MN  by  the  plane  CF  (prop.  2) ;  and  the  line  GH,  being  perpeodicolar 
to  £F,  one  of  the  parallels,  it  is  perpendicular  to  CD,  the  other. 

The  line  GH  is,  therefore,  perpendicular  to  both  the  lines  AB,  CD. 

(2.)  There  cannot  be  more  than  one  line  drawn  perpendicular  to  the  lines  AB, 
CD. 

For  if  there  can  be  a  second,  let  it  be  KL.  Draw  KI  in  the  plane  CF  perpendi- 
cular to  £F,  and  join  IL ;  also  through  CD  and  L  draw  the  plane  CF  cutting  MN 
in  ET'. 

Then,  since  KI  in  the  plane  CF  is  perpendicular  to  EF,  and  the  plane  CF  is  per- 
pendicular to  the  plane  MN,  the  line  KI  is  perpendicular  to  MN,  (prop.  28.)  Abo, 
ET'  is  parallel  to  CD  (prop.  4)  ;  and  hj  admission,  KL  is  perpendicular  to  CD, 
and  hence  it  is  perpendicular  to  the  parallel  E'F.  The  line  KL  is,  therefore,  per- 
pendlcuUtf  to  AB  and  ET'  in  the  plane  MN,  (prop.  24).  Consequently  from  the 
same  point  K,  two  lines  KI,  KL,  can  be  drawn  perpendicular  to  the  same  plane 
MN : — ^which  is  impossible  (prop.  26).  Wherefore,  the  line  KL  is  not  perpendi- 
'eukr  to  AB;  and  in  the  same  way  it  may  be  shown  that  nooAer  linci  besides 
GH,i8. 

(3.)  The  line  GH  is  the  shortest  that  can  be  drawn  from  AB  to  CD. 

For,  it  has  been  shown  in  the  preceding  case  that  KI  is  peipendicnlar  to  BIN, 
and  hence  it  follows  that  KIL  is  a  right  angle.    Whence  KIL  is  mater  than  KLI ; 
and  therefore  that  KL  is  greater  than  KI  (Euc.  t.,  18) ;  that  is,  than  GH.  YRienoe 
GH  ia  the  shortest  line. 
^ (7b  *e  eofUinued.) 
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DBSCRimON  Oi  mi  FLOATINO  OAISSOON  oat*  0»  the  GftfeAt  BA*1N  IN  PORTSMOUTH 
DOCKYAmO,  CONSTRUCTED  ON  THE  PLAN  AND  UNDBB  THE  8UPKRINTINDANCR  OF 
THE   LATE   BRIO.    OBN.   SIR  SAMUEL   BBNTHAM. 


The  caitBoon  devised  by  the  late  Sir 
Samuel  Bentham  in  the  year  1798  for 
closing  the  Great  Basin  in  Portsmouth 
Dockyard  was  completed  and  put  to  use 
January,  1801.  This  contrivance  was 
soon  afterwards  adopted  by  eminent  en- 
gineers, but  as  it  is  suitable  for  a  greater 
variety  of  cases  than  it  has  hitherto  been 
applied  to,  the  following  short  account 
and  description  of  this  caissoon,  or  float- 
ing dam  as  it  was  called,  may  not  be 
without  interest 

.  The  caissoon,  as  well  as  the  inverted 
arch  which  Sir  Samuel  proposed  for  its  re- 
ception, were  deemed  impracticable  by 
the  Comptroller  and  the  Surveyor  of  the 
Navy,  but  notwithstanding  their  objec- 
tions, his  proposal  was  ordered  by  the 
Lords  Commissioners  of  the  Admiralty 
to  be  carried  into  execution  ;  it  was  as 
follows ;  and  is  given  at  length,  since  al- 
tboueh  the  dimensions  as  to  depth  were 
calculated  for  Portsmouth  Dockyard,  the 
details  indicate  points  which  under  other 
circumstances  of  depth  of  water,  require 
to  be  taken  into  account. 

Sir  Sammel    Bentham  to  Evan  NepeoMf 
Btq,f  Secretary  to  the  Admiralty, 

"  Inipector  General's  Office, 
*'  September  10, 1798. 

*'  Sir, — I  now  beg  leave  to  submit  for 
the  approbation  of  the  Lords  Commis- 
sioners of  the  Admiraltv  the  plan  of  the 
entrance  of  the  enlarged  basin  in  Forts- 


mouth  Dockyard  alluded  to  in  my  letter 
of  the  4th  of  last  month. 

"  According  to  this  plan,  instead  of  a 
flat  bottom  of  woodwork,  and  side  walls 
only  of  masonry,  the  whole  is  of  ma- 
sonry in  the  form  of  a  reversed  arch. 

"Instead  of  two  pairs  of  folding 
gates,  one  pair  for  the  purpose  of  keep- 
ing the  water  in  the  basin,  the  other  for 
keeping  it  out,  a  floating  dam  is  made 
to  fit  water-tight  into  a  groove  wrought 
in  the  arch  of  masonry ;  by  which  means 
the  entrance  will  be  shut  up,  and  the 
'water  will  be  kept  in  or  out  of  the  basin. 

**This  floating  dam,  which  is  built 
much  in  the  form  of  a  navigable  vessel, 
is  ballasted  so  as  to  float  at  an  immersion 
of  somewhat  less  than  20  feet,  whereby 
as  soon  as  there  is  21  feet  water  at  the 
entrance,  the  dam  will  have  risen  one 
foot,  which  is  sufficient  to  clear  it  out  of 
the  groove,  so  as  to  admit  of  its  being 
hauled  away. 

«  At  the  height  of  20,  feet  the  vessel 
is  covered  with  a  deck,  over  which,  when 
the  dam  is  in  its  place,  the  water  is  suf- 
fered to  flow  as  soon  as  the  tide  has  risen 
to  its  height.  By  this  means  the  addi- 
tional flow  of  the  tide,  amounting  to  about 
two  feet  at  neap  tides,  and  six  feet  at 
spring  tides,  adds  very  little  to  the  buoy- 
ancy of  the  vessel,  and  therefore  requires 
but  very  little  additional  weight  to  pre- 
vent its  rising  out  of  the  groove.  From 
the  height  of  20  feet,  as  far  upwards  as 
u3 
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FLOATING  CATSSOON  GATE  OP  THE  POUTSMOUTII  GREAT  BASIN. 


high -water  mark  spring  tides,  the  water 
is  prevented  from  passing  in  or  out  of 
the  basin  by  a  straight  perpendicular 
bulk-head,  erected  along  the  middle  of 
the  deck  of  the  vessel,  and  terminating 
at  each  end  in  what  may  be  called  the 
stem  and  stern-post  of  the  vessel — these 
parts  being  a  continuation  of  the  keel ; 
which,  together  with  the  stem  and  stern- 
post,  are  all  pressed  water-tight  against 
one  side  of  the  groove  formed  in  die 
maaonrj.  The  bulkhead,  or  upright 
part  of  the  dam,  is  strengthened  aloft  by 
a  kind  of  upper  deck,  which  serves  as 
the  bridge  of  oommunication  between 
the  opposite  piers. 

"According  to  this  plan,  tberefote, 
the  dam  across  the  entrance  would,  ao 
far  as  the  height  of  20  feet  from  the 
bottom,  be  formed  by  one  of  the  sides  of 
the  Tessel :  while  the  upper  put  of  the 
dam  for  20  feet  upwards,  which  has  to 
resist  the  pressure  of  the  water  only  a 
few  feet  below  the  surface,  is  formed  by 
the  straight  bulkhead.  The  curvature 
given  to  the  sides,  at  the  same  time  that 
it  afibrds  a  degree  of  capacity  to  the 
Tessel  sufficient  to  make  it  support  the 
weight  of  the  superincumbent  bridge, 
together  with  a  sufficient  quantit?  of  bal- 
last to  give  it  stability,  enables  the  sides 
likewise,  the  better  to  resist  the  pressure 
of  the  water  at  the  greater  depth.  What 
little  addition  of  weight  it  will  require  to 
keep  the  vessel  from  rising  out  of  the 
groove  at  the  time  of  high  water,  is  to  be 
obtained  by  letting  water  into  one  or 
more  of  the  cisterns  formed  in  the  ves- 
sel immediately  under  the  deck*  This 
water  would  of  itself  run  out  <^  the 
cistern  at  the  time  of  low  water,  even  at 
neap  tides,  by  means  of  the  penstocks  or 
valves,  as  shown  in  the  profile ;  but  if 
after  the  water  has  been  let  in  to  fill  the 
cisterns,  for  the  purpose  of  preventing; 
the  dam  from  floating  at  the  top  of  high 
water,  it  should  be  required  to  open  the 
gate  on  the  sudden,  the  water  in  the  case 
must  be  pumped  out  of  the  cisterns; 
this  however  would  be  done  in  much  less 
time,  and  with  fewer  men,  than  are  now 
necessary  to  open  the  basin  gates  on 
W€fy  occasion.*        I  am,  Sir, 

"  Your  very  obedient  servant, 
(Signed)    "  Sahuel  Bbmtham.*' 

"  ETan  Nepcto,  Etq., 
"  SocreUry  to  the  Adndralty." 

*  Here  fbHowi  an  aoconnt  of  the  plans  and  draw- 
Inga  whtoh  accompaoy  the  letter. 


Both  inverted  arch  and  caipoon,  folly 
sanctioned  and  autfaoriied  though  they 
were,  continued  jontil  completion,  to  fae 
looked  upon  by  many  as  the  idle  phan- 
tasies of  a  visionary  projector ;  so  that 
curiosity,  with  expectation  of  complete 
failure,  led  a  crowd  of  persons  to  wimess 
the  opening  of  the  basin,  as  described  in 
the  fidlowing  letter  from  the  master- 
shipwright  of  Portsmouth  yard : — 

<*  Fwtfinouth  Yard, 
**  Jan.  IStb,  1801. 

*'  The  great  and  erentAil  day  is  psst 
Onr  success  is  far  surpssaing  my  most 
sanguine  expectations*  Very  early  tfter 
iMeakfast,  the  yard  had  a  wondrooi 
many  spectators :  admirals,  captains,  at- 
sistrates,  surgeons,  &o.,  &c.,  so  thst  I 
bad  really  at  .the  docking,  acunedy  mm 
to  more ;  bnt  I  think  there  wire  very 
many  disappointed  ones.  You  have  no 
conception  of  the  eaae  and  facility  with 
which  we  performed,  not  only  the  cals- 
soon,  but  the  docking,  and  undockiag. 
The  caissoon  is  now  at  21  feet  drangbt 
of  water.  I  caused  80  men  to  getoo 
her  bridge,  all  against  the  brail.  It 
heeled  her  nearly  7  inches.  I  shall, 
therefore,  before  floating  her  agaia, 
lighten  her  18  or  20  inches :  she  is  nov 
over  stifll  What  is  still  more  satis&e- 
tory,  the  spoon  or  scraper  for  cleaasiDg 
the  groove  will  refuse  nothing  that  may 
be  at  its  bottom.  I,  from  aoddeo^ 
kicked  a  large  kind  of  stone,  whioh, 
luckily  as  it  happened,  went  directly  into 
the  groove,  and  sank ;  which  stone,  with 
one  or  two  others,  was  brought  up  with 
other  things  in  the  spoon.  Depend  upoa 
it,  all  is  to  your  utmost  wish. 

"  HEIfRT  PeAM. 

"  Brig.-G«n.  Bentham, 
"  Inipector  General  of  Naval 
"  Works,  &c.,  Admiratty." 

From  that  time  to  the  summer  of 
1845,  it  was  found,  on  inquiry,  that  thif 
original  caissoon  had  continaed  in  con* 
stant  use,  had  undergone  no  altentioai 
had  had  none  but  yery  alight  repairs; 
no  difficulty  had  *<  ever  been  foond  in 
working  it,"  and  "  nothing  could  h»« 
answered  better.'*  Indeed,  so  saiisfae- 
tory  was  its  construction  eonsidered.  that 
when,  after  this  44  years'  service,  itwM 
thought  eznedient  to  replace  it  with  a 
new  one — tnat  new  one,  with  the  excep- 
tion of  a  small  addition  of  breadth,  hM 
been  made  the  aame  as  the  origiw 
eaissoon. 


THE   TE&II   "  INFINITE." 
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As  was  stated  by  Sir  Samuel,  ''  the 
advantages  of  these  floating  dams  are, 
that  they  are  cheaper  of  oonstruotion 
than  the  gates  heretofore  in  use  for 
closing  basins  or  docks ;  they  occupy  less 
space,  are  more  easily  repaired,  and 
one  and  the  same  dam  Is  capable  of 
senring,  u  need  may  require,  at  different 

g laces  at  different  times— as,  for  Instance, 
I  the  North  Camber  Docks  at  Ports- 
mouth, where  the  same  dam  is  made  to 
elose  ihese  docks  at  different  parts  of 
their  length,  aa  required  for  one,  two,  or 
three  Teasels.  These  dams  serve  also  as 
bridges  of  communication  for  loaded 
carriages  across  the  entrances  they  close, 
and  require  much  less  labour  than  gates 
in  opening  or  closing  entrances  by  means 
of  them,  since  their  occasional  buoyancy 
is  effected  without  pumping  water  or 
unloadinff  ballast'* 

For  closing  tiie  new  steam  basin  in 
Portsmouth  yard,  the  caiasoon  Is  of  iron, 
which,  doubtless,  will  be  found  a  consi- 
derable improvement  as  to  material,  both 
as  regards  first  cost  and  durability. 


THKTBRII   "iNFIKIXa." 

Sir,— The  object  of  Mr.  Fitter  (ante 
p.  400)  is,  as  stated  by  himself,  "  to 
make  that  to  be  clear  and  reasonable 
which  now  appears  dark  and  contrary  to 
reason."  The  principal  source  of  diffi- 
culty which  he  has  undertaken  to  grap* 
pie  with  consists  in  the  unwarrantable, 
unscientific,  and  still  more  unmechanieal 
use  of  the  term  inriNiTE — ^itself,  per- 
haps, really  the  least  scientific  and 
ttiprectable,  though,  at  the  same  time, 
toe  most  magnificent  and  sublime  term 
in  the  English  language.  Dr.  Johnson 
defines  the  term  ififinUe  to  be  <<  unli- 
mited, unbounded,  having  no  boundaries 
or  limits  to  ito  nature."  It  is,  therefore, 
a  term  utterly  beyond  the  apprehension 
and  capacity  of  a  finite  being  as  man, 
and  completely  hiappHeable  to  any  fiaot 
in  human  science  or  attainment  With- 
ont  attempting  to  enter  into  any  fact  as 
produced  Dy  your  correspondent,  I  would 
jnst  suggest  that  the  proposition,  <<mat* 
tor  is  infinitely  divisible,"  is  in  itself  a 
pure  assumption,  and  quite  inconsiitent 
with  the  now  almost  universally  received 
atomic  theory  of  Dalton,  which  assigns 
to  the  uUimate  atomg  of  matter  a  certain 
mimerieal  ratio— number  being  the  very 
antkbeiii  of  infinity.    Logicians  are  ac- 


quainted with  a  power  they  term  "  re- 
ductio  ad  abturdum ;"  let  us  apply  this 
test  to  the  original  theory  of  your  cor- 
respondent. Assume  for  a  moment  that 
a  mass  of  matter,  one  inch  square,  is 
composed  of  an  ^Mnfinite  number  of 
uifinitely  small  particles  t"  then  h  h  h 
^,  &0.,  of  the  said  dimensions  would 
conuin  respectively  i,  i,  f ,  ^,  Ace.,  of 
infinity,  or  of  an  infinite  number,  an 
idea  which,  doubtles,  few  others  than 

elate.  The  proposition  i^luded  to  wouM 
stand  more  correctly  diui«-<*  matter  is 
indefinitely  divisible." 

With  your  permission,  I  will  now  very 
briefly  examine  the  grand  original  prin- 
ciples which  your  correspondent  so 
ffravely  tells  us,  we  should  clearly  un- 
derstand in  dealinff  with  such  questions, 
vis.,  *<  that  an  n^niU  number  qf  quan- 
tities, it^mtefy  nutB,  produce  imiff  a 
finite  reeuU,"  Now,  sir,  as  it  Is  one  of 
the  properties  of  number,  that  we  can 
either  add  to,  or  subtract  from  it,  it  is 
clear  that  the  expression  ''infinite  num- 
ber" is  falUcious.  Number  is  finite. 
Locke  sutes,  that  "Jinite,  oj  cmy  mqo- 
nitude^  hdde  not  any  proportion  to  the 
infinite:'  Howeveri  leaving  this  fal- 
lacy, we  come  to  something  still  more 
preposterous.    VThat  oan  your  com- 

Siondent  mean  when  he  talks  of  **quaD- 
ties  Infinitely  smaUP*'  Thatwhfohis 
infinitelv  small,  must  be  smaller  than 
the  smallest  thing  that  can  exist  (other- 
wise it  has  its  limits,  even  in  point  of 
smallness),  which  is  nothing,  and,  as  an 
infinity  of  nothings  still  prodnce  nothing, 
I  think  we  have  dearly  demonstrated 
the  fallacy,  nav,  even  the  positive  absur^ 
dity  of  the  original  prinoiplofi  of  your 
correspondent,  and  nave  proved,  still 
further,  the  absolute  neoesstty  of  guard- 
ing against  the  introduction  of  extrava- 
gant and  hvperboliOil  terms,  which  tend 
so  materially  to  impede  the  progress  of 
real  science,  and  which  likewise  espe- 
cially tend  to  perplex  and  embarrass  the 
student 

Trusting  that  the  above  remarks  may 
not  be  without  their  use, 

I  am.  Sir,  yours,  &c., 
J.  Anogll, 
Mathematical  Instrument  Maker. 

29,  Charles-street,  Hstton  Garden, 
OetobtrM,  1848. 
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SANITilRT    MBA8URS8,   NO.   3.— BUNNSTT^S   skLt- ACTING  «F»LUVIA  TRAP. 

(Registered  under  the  Act  for  the  Protection  of  Article!  of  Utility.) 


Sir,— Since  the  trapjjing  of  sewers 
was  first  shown  to  be  desirable,  consider- 
able ingenuity  has  been  exercised  to  de- 
vise a  form  of  trap  answering  the  pecu- 
liar and  manifold  requirements  of  such 
an  apparatus.  Invention  has  followed 
invention,  each  one  possessing,  or  being 
supposed  to  possess,  advantages  not 
found  in  any  of  its  predecessors.  The 
last  contrivance  of  this  kind  is  the  self- 
acting  efBuvia  trap  of  Mr.  Joseph  Ban* 


nett ;  an  invention  which  combineB  in  t 
superlative  degree  the  important  ad? an- 
tages  of  simplicity  and  cheapness  of  con- 
struction with  durability  and  certainty  of 
action.  Mr.  Bunnett's  trap  (which  i» 
shown  in  the  prefixed  engravings)  hts 
likewise  the  advantages  of  being  both 
self-acting  and  self-cleansing ;  it  cm- 
not  go  wrong  or  get  out  of  order,  tad 
may  be  applied  in  all  situations  without 
altering  the  present  gpratings. 

Fig.  1,  is  a  sectional  view  of  a  street 
grating  and  gully- hole  witii  the  trap, 
which  is  represented  in  its  ordioary  post- 
tion,  the  water  flowing  from  the  gr^og 
into  the  body  of  it,  and  over  the  edgei 
of  the  moveable  part  into  the  sewer  or 
drain.  The  lower  part  of  the  bod  v  of  the 
trap  is  immersed  in  the  water  which  ii 
retained  in  the  moveable  part  by  the 
counterbalance  weight,  thereby  forming 
a  perfectiy  luted  joint,  and  effectually 
preventing  any  smell  from  rising. 

Fig.  2,  represents  the  trap,  choked 
with  silt  or  other  matters,  the  weight  of 
the  counterbalance  preventing  the  0P«»" 
ing  of  the  moveable  part  till  the  body  of 
the  trap  is  two-thirds  full  of  water. 

Fig.  8,  represents  the  trap  as  fowed 
down  by  the  weight  of  water  in  the  body 
of  it;  the  force  of  which  effecluaUy 
cleanses  the  trap,  and  flushes  tiie  sewer 
or  drain:  after  which  the  moyetUe part 
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inttandy  rites  to  its  former  position 
bringing  up  sufficient  water  to  form  the 
joint  again. 

There  have  been  previous  contrivances 
in  some  degree  apparently  similar,  but 
really  differing  most  essentially  in  the 
several  aualifications  requisite  for  a  per- 
fect self-acting  effluvia  trap.  All  the 
former  contrivances  for  this  purpose,  that 
I  am  acauainted  with,  have  been  so  ar- 
ranged tnat  a  very  small  quantity  of 
water  caused  the  pan  of  the  trap  to  fall, 
and  consequently,  during  a  shower  of 
rain,  or  run  of  water,  the  action  was  in- 
termittent, continually  opening  a  commu- 
nieation  with  the  drain  and  so  permitting 
the  escape  of  foul  air,  and  liable  to  be 
kept  open  by  any  light  matter  caught  by 
the  rismg  pan.  Mr.  Bunnett's  improve- 
ment consists  in  a  peculiar  mechanical 
arrangement  of  the  leverage  and  form  of 
the  moveable  pan ,  as  also  in  the  form  and 
application  of  the  weight,  which,  under 
oroinary  eireumstances,  admits  of  a  con- 
stant flow  of  water  through  the  grating 
into  the  pan  of  the  trap,  and  over  the 
edges  into  the  sewer  or  drain ;  the  lower 
part  of  the  body  of  the  trap  being  Im- 
mersed in  the  water,  so  as  to  form  an 
efficient  water-luted  joint  of  sufficient 
depth  to  withstand  the  effects  of  evapo- 
ration from  long-continued  drought. 

Should  a  stoppage  be  caused  by  a 
deposit  of  silt  or  other  matters,  the  water 
will  rise  in  the  body  of  the  trap  till  it  is 
about  two-thirds  full,  when  the  balance- 
weight  being  overpowered,  rolls  towards 
the  centre,  allowing  the  pan  to  open  to 
its  full  extent,  thereby  insuring  a  rapid 
discharge  of  a  large  quantitv  of  water, 
which,  by  its  force,  effectually  cleanses 
the  trap,  and  flushes  the  sewer  or  drain. 
The  moment  the  trap  is  emptied^  it 
returns  to  its  original  position,  retaining 
sufficient  water  to  form  the  joint  again ; 
the  weight,  having  rolled  back,  resumes 
its  former  pffice,  until  another  stoppage 
brings  about  a  repetition  of  the  cleansing 
and  flushing  operation.  The  form  of  the 
trap  ensures,  at  the  commencement  of  a 
thaw,  the  instant  ejection  of  any  ice  that 
may  have  been  formed  therein.  This 
trap  is  made  in  all  sixes — ^from  that  of  a 
street  drain  to  a  house  sink,  all  of  which 
are  equally  efficacious. 

Of  all  Mr.  Bunnett's  numerous  and 
ingenious  inventions,  I  know  of  none 
that  have  been  so  eagerly  appreciated,  or 
oome  so  rapidly  into  extensive  employ- 


ment as  his  **  self-aeimg  effluvia  trap** 
—a  most  gratifying  circumstance,  not 
only  to  the  inventor,  but  also  to  every 
person  who  feels  an  interest  in  the  pro- 
gress of  sound  praodcal  sanitary  im- 
provement. 

I  am,  Sir,  yours,  &c., 

Wm.  Baddslxt. 
29,  Alfted-screet,  Islington, 
October  25,  1848. 
♦ 
THV   81  A- WALL   aOBSTlON. 

Sir, — Touching  the  point  in  dispute 
between  several  of  your  correspondents, 
namely,  whether  the  pressure  against  the 
inclining  face  of  a  sea  wall  is  as  the 
square  of  the  sine  of  inclination,  and  not 
the  cube,  allow  me  to  say,  that  if  autho- 
rity were  necessary,  there  is  a  case  in 
point  in  Hutton's  Tracts,  vol.  i.,  prop.  16, 
cor.  ],  where  by  a  fluxionary  process, 
the  pressure  against  the  flat  end,  AC,  of  a 


bridge  pier  compared  with  the  pressure 
against  the  oblique  end,  AD,  is  proved 
to  be  as  AD*  to  ACS  that  is,  by  trigo- 
nometry, as  I  to  sin.'  inclination  ADO. 

In  the  note  appended  to  Sir  Howard 
Dougks's  «'  Protest,"  it  is  said,  •*  if  the 
height  of  the  breakwater  were  variable^ 
the  pressure  would  be  as  the  cube  of  the 
sine''  fwhich  is  the  fact),  but  the  height 
of  the  breakwater,  in  the  case  considered, 
is  not  variable.  In  the  Note,  it  is  added, 
that  by  the  like  resolution  of  forces,  the 
effects  of  wind  acting  obllauely  on  ships' 
sails,  rudden,  flying  bridges,  &c.,  are 
found.  All  this  is  correct  I  hope  no 
person  will  doubt  that  the  words  *'  like 
resolution  of  forces'*  means  such  resolu- 
tion as  is  employed  to  bring  out  the 
square  or  the  cube  of  the  sine  as  the  case 
may  require. 

The  above  may  be  considered  as  a 
sufficient  reply  to  Uie  paper  signed  "  Ra- 
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do/*  in  the  Meehania*  Magazine,  No. 
1316. 

In  fkct,  *'  Ratio*'  only  repeats  the 
arguments  of  Mr.  Smith,  and  both  are 
untAle  or  unwiiUng  to  see  that  the  law 
of  the  cube  of  the  sine  is  only  troe  on 
the  supposition  that  the  number  of  fila- 
ments which  act  on  the  slope  is  variable. 
I  am.  Sir,  &c., 

An  Old  Enoinkbe. 


RSICAEKS  ON  THB  PAPER  P.NTITLBD  THE 
*'  SEA-WALL  QUESTION."  MECHANICS' 
MAGAZINE,  VOL.  XLIX.,   P.  399. 

Sir,— The  writer  of  the  Reply  to  the 
author  of  the  sea-wail  question  in  the 
MecTutnM  Magazine,  vol.  xlix.,  p.  234, 
regrets  Ter?  much  that  the  columns  of 
this  valuable  miscellany  should  be  oc- 
cupied by  a  subject  which  takes  up  con- 
siderable space  to  Uie  exclusion  of  matter 
far  more  important  and  interesting  to  the 
generality  of  its  readers,  and  he  feels  very 
much  disposed  to  "  oblige"  that  gentle- 
man by  abstaining  from  any  further 
notice  of  his  ''opinions;'*  but,  since  he 
appears  determined,  in  defiance  of  de- 
monstration itself,  stubborn  though  it  be, 
to  have  his  own  way,  and  as  erroneous 
statements  propounded  with  an  air  of 
great  confidence  may  mislead  for  a  time, 
the  writer  hopes  he  shall  be  pardoned 
for  once  more  ofiering  a  few  words  in 
explanation  of  the  misapprehension  un- 
der which  Mr.  Smith  is  still  labouring. 
Mr.  Smith  ought  not  to  complain  of  any 
annoyance  which  the  following  observa- 
tions may  create  in  his  mind,  since  he 
has  brought  that  annoyance  on  himself 
by  going  completely  out  of  his  way  to 
criticise  the  formula  in  the  note  appended 
to  Art.  ii.  of  Sir  Howard  Douglas's 
''Potest"  (a  formula  which,  as  he  ad- 
mits, has  but  little  to  do  with  « the 
merits  of  his  sea-wall  question,")  rashly 
characterising  it  as  a  fundamental  error 
without  understanding  it,  and  now  per- 
sisting in  his  assertions  after  their  fallacy 
has  been  proved.  These  observations  are 
made,  however,  in  no  unfriendly  spirit ; 
and  the  writer  would  be  gratified  could 
he  know  that  they  were  similarl v  received. 
Mr.  Smith  seems  to  be  puzzled  by  the 
introduction  of  the  letter  n  in  the  for- 
mula for  the  horisontal  pressure;  and 
that  he  misunderstands  its  meaning  is 
evident,  for  though  merely  a  co-etteient, 
or  fttflor,  lie  ealla  it  a  symbd ;  and  H  Is 


remarkable  that  ^,  which  is  really  a  ^m- 
bol,  he  designates  a  "simple  &ctor.'* 
His  misconception  is  the  more  remark- 
able from  the  fact  that,  though  he  repeats 
the  writer's  statement,  p.  343  aM/s,  that 
n  expresses  "the  number  of  filaments 
which  act  in  the  horiKontal  direction  on 
B€  (fig.  p.  399),  he  asks,  p.  400,  whether 
it  is  not  Uien  a  function  of  ^  [/(^)],  and 
whether  the  mind  can  conceive  "a  change 
in  A  without  a  consequent  change  taking 
place  in  4»,  or  vice  versd  "  1  Has  Mr.  Smith 
never  observed  that  only  the  same  nmn- 
ber  of  vertical  palisades  can  be  planted 
(in  one  pkne)  mm  the  top  to  the  ootton 
of  a  hill  as  on  horisontal  ground,  whose 
extent  is  equal  to  the  base  of  the  rigfat- 
an^ed  triangle  of  which  the  slope  of  the 
hiilfWhatever  be  itt  tnc^ina/tbn,  is  the  hy- 
potheneuse  ?  If  he  has  made  such  ohser* 
vation,  let  him  represent  the  number  of 
palisades  by  n,  and  he  will  be  immediatelj 
eonvioced  that  n  is  no  function  of  the 
indination  of  the  side  of  the  hill  to  the 
horison,  but,  in  the  case  supposed,  as  well 
as  in  that  of  a  sea-wall  of  given  height, 
is  entirely  independent  of  the  inelination. 
In  the  arffument  drawn  from  the 
equation  n«AB  sin.  ^,  there  exists  a 
fallacy  which  it  is  sHrprising  that  a  man 
with  an V  pretensions  to  seioBce  shoahl 
have  failed  to  observe.  The  product  AB 
sin.  0,  when  AB  is  expressed  in  feet  or 
inches,  is  equal  to  the  length  of  BC  in  feet 
or  inches ;  but  BC  being  by  hypothesiB 
constant,  if  the  base  CA  be  increased  or 
diminished,  the  angle  ^  may  be  varied 
at  pleasure,  and  AB  will  then  vary  with 

cosecant  0,  or  with  -, :  therefore, 

sm.  ^ 

from  the  above  equation,  n  is  a  multiple 

of  ^}Bl^^  or  is  entirely  independent  of 
sin.  ^ 

^.  It  follows  that  the  value  of  n  ought 
nof  to  be  expressed  "  in  terms  of  ^ ;  ** 
and  the  law  of  impulse  (a  fiiree  rarying 
with  the  cube  of  the  sine  of  <>),  which  is 
founded  on  the  supposition  that  » is  so 
expressed,  is  not  tnat  which  belongs  to 
Uie  circumstances  of  the  case. 

The  writer  has  certainly  no  wish  that 
Mr.  Smith  should  "  again  enter  on  this 
unpleasant  subject,"  p.  400;  but  he 
cannot  help  recommending  to  that  gen* 
tleman  not  to  enlist  on  his  side  the  names 
of  men  so  known  to  scienee  as  MoRleji 
Button,  and  Lardner.  sinee,  in  the  atrtfb, 
th^  will  aasorediy  be  arrayed  i 


BLAST   FURNACES. — RBMABKABLV   ACCIDENT. 


447 


him*  On  referriog  to  tbe  works  of  thoie 
matbemtticiani,  it  will  be  found  that, 
where  the  mechanical  pressare  of  a  fluid 
M  a  plane  is  made  to  vary  with  tbe  cube 
of  the  sine  of  tbe  Inclination,  the  plane 
is  supposed  to  change  its  position  widi 
respect  to  tbe  direction  of  toe  motion  of 
tbe  plane  or  of  tbe  fluid,  as  in  tbe  well- 
known  problem  for  determining  tbe 
position  of  a  sbip^s  rudder  in  which  its 
power  to  turn  the  vessel  is  a  maximum ; 
m  snob  a  case,  the  value  of  n,  or  the 
number  of  filaments,  does  indeed  vary 
with  tbe  inclination,  ^ut  if  a  reference 
to  authority  is  of  any  value  for  the  sub- 
ject under  consideration,  it  may  be  suffi- 
cient to  state  that  a  case  in  point,  or  one 
in  which  n  is  independent  of  ^,  occurs 
in  tbe  writings  of  mathematicians  and 
engineers  who  have  treated  of  tbe  pres* 
sure  exerted  by  tbe  current  of  water  iti 
a  river  against  a  pier  of  a  bridge :  for  in- 
stance, in  "Button's  Tracts"  (Tract  I., 
cor.  to  prop,  xvl.),  where  the  course  of 
the  stream  being  parallel  to  tbe  axis  of 
tbe  pier,  and  the  bead  of  the  latter  being 
a  double  inclined  plane,  tbe  pressure  on 
the  perpendicular  face,  as  BC  (fig,  on  p. 
899  wUe)  is  shown,  by  a  fluxionary  pro- 
oess,  to  be  to  tbe  pressure  on  an  inclined 
face  AB,  as  AB*  to  BC>;  that  is,  as 
xadtf  (square  of  radios)  to  the  square  of 
the  sine  of  tbe  inelination  of  the  face  to 
tile  eurrent. 

It  ought  to  be  observed  here,  with 
reference  to  the  doubt  implied  in  the 
remark,  p.  400,  col.  2,  ante,  whether 
water  at  rest  or  in  motion  is  considered, 
that,  in  tbe  application  of  the  theorem, 
p.  343,  to  a  sea  wall,  it  has  been  sup- 
posed that  a  body  of  water  in  motion 
norixontally  impinges  on  the  wall ;  and 
tbe  hypothesis  allowed  in  all  investiga- 
tions 01  this  nature,  that  the  fluid  parti- 
cles escape  immediately  after  impact,  is 
adopted ;  but,  if  the  fluid  were  supposed 
to  Iw  at  rest,  and  to  act  hydrostatieally 
against  tbe  wall,  the  formula  for  tbe 

fi^e88ure  would  be  tbe  same  as  that  which 
given  on  p.  343;  only  g,  instead  of 
being  constant,  would  hare  varied  with 
the  depth  of  each  particle  below  the 
surflace  of  the  water. 


the  Royal  Institution,  and  also  alluded  to 
by  Mr.  Hyde  Clarke  in  your  Magazine, 
No.  1308,  in  bis  observations  on  the  con- 
struction of  musical  instruments,  are  by 
no  means  new,  as  tbe  effect  of  such  ar- 
rangements have  been  long  known,  and 
tbe  principles  adopted  by  tbe  natives  of 
Africa  in  the  construction  of  their  musi- 
cal instruments.  About  eighteen  years 
since  a  relative  of  mine  brought  from 
tbe  coast  of  Africa  a  specimen  obtained 
from  the  natives.  Tbe  generator  consisted 
simply  of  a  piece  of  ebony  about  5  inches 
square  and  1  inch  thick,  across  tbe  centre 
of  which  was  fastened  another  piece  of 
tbe  same  material,  about  an  inch  in  depth, 
and  half  an  inch  wide,  into  which  was 
fastened  parallel  with  the  base-board  six 
or  eight  pieces  of  iron  of  different  lengths 
—somewhat  resembling  the  generator  in 
a  musical  snuff-box.  The  diffuser,  which 
could  be  fastened  (at  any  convenient 
distance)  to  tbe  piece  of  ebony,  consisted 
of  tbe  thin  hollow  shell  of  a  vegetable 
resembling  a  large  pumpkin  or  gourd, 
which,  if  1  remember  rigntly,  was  called 
a  calabash.  When  tbe  little  pieces  of 
iron  were  struck  with  the  thumb  nails ,  a 
remarkably  loud  humming  sound  was 
produced,  nut  take  off  the  calabash  and 
the  sounds  were  scarcely  audible. 

G.  T.  P. 

North  WftlBhtm,  October  25, 1B4& 


DiTFiraiON  or  sound. 
Sir, — It  may  sot  be  known  to  every 
one  that  the  two  experiments  cited  to  the 
nport  of  Btotemn  Panday's  lectim  at 


BLAST  FUBKAOBS.— BBHABKABLB 
AOCIDXNT. 

Sir, — ^At  one  of  our  bUst  furnaces, 
blown  with  heated  air,  while  the  bkst 
was  shut  off  for  a  few  minutes,  as  is 
usual  after  casting,  an  explosion  took 
place  inside  the  pipes,  which,  from  its 
effects,  we  consider  extraordinary.  In 
tbe  pipes  immediately  outside  one  of  the 
stoves  for  heating  the  blast,  and  at  the 
end  next  the  furnace,  is  a  stop* valve— a 
circular  disc  of  cast-iron,  H  inches  thick 
and  12  inches  diameter,  cutting  off  tbe 
oameetion  between  a  line  of  cold  blast 
pipes  and  tbe  hot  air  pipes.  This  valve, 
Dv  tbe  force  of  tbe  explosion,  was  literally 
snattered.  Several  of  tbe  joints  in  tbe 
line  of  cold  blast  pipes,  with  which  tbe 
breaking  of  this  valve  opened  a  con- 
nection, were  blown  out,  and  another 
stop-valve  in  the  large  main,  at  a  dis- 
tance of  20  yards,  was  also  broken  in 
pieces :  there  the  explosive  mixture  es- 
ci^  in  flame  at  the  waste.  Tlefumaoe 
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at  the  same  time  belcbed  out  a  great 
quantity  of  the  materials  in  front. 

Will  any  of  your  scientiflc  correspond- 
ents haye  the  kindness  to  explain  the 
nature  of  the  explosive  compound  likely 
to  be  formed  in  the  hot  air  pipes  ? 

It  appears  to  have  been  generated  in 
the  furnace,  and  Jired  by  the  pipes  of 
the  stove  being  red  hot,  which  tney  very 
soon  become  (if  the  fireman  is  at  all 
careless)  when  the  blast  is  not  passing 
through  them. 

I  am,  Sir,  yoars,  &c., 

An  Old  Subscribbr. 
Merthyr  TydTil,  Oct.  31,  1S48. 

PAACTICAL  SUGGESTIONS  SUBSIDIARY  TO 
A  GENERAL  SURVBT  OF  THE  KINGDOM. 

Sir,  —  In  the  month  of  last  May 
I  perceived  by  the  proceedings  in  Par- 
liament that  an  Act  was  being  passed  by 
the  Government  for  various  sanitary 
measures  which  Involved  the  necessity  of 
new  surveys  and  levellings  throughout 
the  kingdoni,  and  having  for  many  years 
had  an  idea  in  my  mind,  of  the  utility  of 
connecting  togeUier  and  registering  the 
various  lands  of  the  kingdom  in  reference 
to  some  given  standard,  and  thinking  that 
the  above  surveys,  &e.,  afforded  an  ex- 
cellent opportunity  of  getting  my  ob- 
ject effected,  on  Uie  29th  of  the  same 
month,  I  addressed  a  letter  to  Lord  Vis- 
count Morpeth,  of  which  the  following 
is  a  copy.  His  lordship  kindly  favoured 
me  with  a  reply,  to  the  effect,  that  my 
proposition  must  be  left  to  the  decision  of 
the  several  local  bodies  in  whom  the 
power  of  executing  the  above  Act  would 
be  vested;  but  as  from  long  and  very 
severe  illness  I  am  prevented  making 
application  to  those  parties,  and  having 
no  private  interest  in  the  matter,  except 
the  gratiflcation  of  being  the  means  of 
introducing  the  measure,  as  I  conceive, 
for  the  public  good,  I  have  forwarded 
the  particttlars  to  you  for  publication. 
I  am,  Sir,  yours,  &o., 

W.  H.  Jambb. 

Copy  of  a  Letter  addrened  to  Lord  Ft«- 
cotaU  Morpeth  hy  W.  H,  James,  C.  JB., 
Mmf  29/A,  1848. 

My  Lord, — As  I  perceive,  by  the  news- 
papers, that  it  is  tiie  intention  of  the 
Government  to  institute  new  surveys  and 
levellings  throaghont  the  kingdom,  for  the 
purpose  of  effeetiDg  a  more  perfect  system 
of  drainage  and  other  sanitary  measores,  I 
have  taken  the  libeity  of  addreasug  this 


letter  to  yonr  lordship,  as  a  member  there- 
of, and,  as  I  am  informed,  the  origimi  pro- 
ponnder  of  these  measures,  to  offer  a  linr 
suggestions,  which  I  think  might  be  canied 
out  simultaneously,  without  causing  muck 
additional  outlay,  and  which  if  adopted 
would,  in  my  humble  opinion,  be  found  very 
useful,  not  only  in  connection  therewith,  bat 
also  in  connection  with  numerous  other 
public,  as  well  as  private  undertakings.  I 
propose  that,  in  a  conspicuous  portion  of 
the  walls  of  every  parish  church  thronghont 
the  kingdom,  there  should  be  firmly  fixed 
and  imbedded  a  block  or  frame  of  etst-iron, 
presenting  an  external  surface  of  about  12 
to  18  inches  square,  and  situated,  sty,  from 
5  to  7  feet  above  the  ground.  Then,  that 
the  levels  of  their  various  centres  be  ascer- 
tained, in  reference  to  low-water  mark  st 
any  eligible  sea-port.  This  being  per- 
formed, and  the  accuracy  of  these  messars- 
ments  properly  verified  by  cross  travellings, 
that  brass,  zinc,  or  other  auitable  plotsf 
should  be  permanently  attached  thereto, 
having  engraved  upon  them  the  scTersl 
levels  before  mentioned,  in  feet  and  decimab 
of  a  foot,  and  numbered  consecutively,  lo 
as  to  allow  of  their  convenient  registrotioB. 
The  object  of  obtaining  these  levels  would 
be  to  form,  by  their  means,  so  many  ittmdari 
points  of  departure  in  all  future  leveUiags, 
whether  for  the  constmotion  of  new  ndl- 
roads,  canals,  docka,  gas  and  water  maiDS, 
sewers,  or  for  the  drainage  of  land,  mines, 
&o.,  &c.,  so  that  one  ekain  of  eoiuue* 
tion  throughout  the  whole  might  be 
preserved  and  registered  forjkture  refer- 
enee.  The  great  utility  of  these  registra- 
tions, may  be  instanced  particularly  in  re- 
spect to  mining  affairs,  as  affording  data  for 
any  renewed  operations,  oiler,  perhaps,  s 
suspension  of  works  for  many  yesrs ;  m- 
deed,  the  same  observations  will  also  apply 
to  underground  works  generally,  and  ia  s 
minor  degree  to  all  other  works.  Another 
advantage  may  also  be  named,  vis.,  that  of 
enabling  the  differences  of  level  betweea 
any,  even  the  most  distant  parts  of  the 
kingdom,  to  be  ascertained  by  the  simple  sab- 
traction  of  one  level  from  another,  or  itill 
more  readily,  by  the  mere  inspection  ofs 
sliding-scale  properly  adapted  thereto;  ia 
addition  to  which,  as  by  means  of  these 
standard  levels  others  might  be  obtained 
at  any  District  Observatories,  they  would 
greatly  tend  (if  so  employed),  to  fsdlitots 
the  making  of  barometric,  electric,  mag- 
netic, and  other  scientific  observations,  fcr 
more  perfectly  elucidating  various  pheno- 
mena of  the  atmosphere,  &c.  &e.,  and  moie 
especially  if  their  geographical  positions  woe 
also  taken  and  registered. 
It  may  perhaps  be  proper  lor  me  (o  sdd, 
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in  Gondasion,  that  my  only  object  in  recom- 
mending these  engraved  plates  to  be  attached 
to  the  walls  of  churches  instead  of  other 
localities,  is  (as  far  as  possible),  to  prevent 
their  defacement  and  removal  by  mischlev- 
onsly-disposed  persons  ;  and  as  I  am  aware 
this  proposition  may  be  liable  to  disapproval, 
under  the  impression  that  it  wUl  be  neces- 
sary for  surveyors  and  other  persons  em- 
ployed, to  have  the  liberty  of  entering  church- 
yards,  possibly  at  improper  times,  for  the 
purpose  of  connecting  the  several  measure- 
ments before  referred  to,  with  these  standard 
level  points.  I  beg  to  add,  also,  that  such 
intm^ns  can  be  entirely  obviated,  by  caus- 
ing horizontal  lines  to  be  engraved  across 
the  oentres  of  the  several  plates,  and  coloured 
in  a  similar  manner  to  the  vane  of  a  com- 
mon levelling-staff,  so  as  to  enable  such 
persons,  by  means  either  of  the  spirit-level 
or  theodoUte,  so  to  connect  these  various 
levels,  not  only  with  the  greatest  accuracy, 
but  at  such  distances,  as  to  render  thdr 
operations  perfectly  unobjectionable. 
I  beg  to  subscribe  myself. 
Your  Lordship's  very  obedient  Servant, 
W.  H.  Jambs,  C.  E. 

To  Lord  Viscount  Morpeth, 
I2t  Grosvenor-place. 


KVrOEM  AT  CAMBRIDOB. 
(From  the  Morning  Chronicle  of  NoTenher  1.) 
It  is  with  no  common  pleasure  that  we 
tefer  to  the  subjoined  announcement  of  yes- 
terday's proceedings  in  the  Senate  of  Cam* 
bridge.  The  University  has,  by  a  single 
effort,  taken  the  ground  from  under  the  feet 
of  its  adversaries.  They  accused  it  of  in- 
■enaibility  to  the  progress  of  events,  in- 
sensibility to  the  advance  of  knowledge, 
and,  above  all,  insensibility  to  its  plainest 
duties*  Each  of  these  reproaches  will  in 
future  be  an  impossibility.  It  has  given 
way,  indeed,  and  has,  perhaps,  yielded  some- 
thing of  its  convictions ;  but  It  has  conceded 
nothing  to  external  compulsion.  At  no 
period  was  it  easier  for  it  to  manifest  with 
impunity  an  unenlightened  and  impractica- 
ble conservatism.  An  attack  has  just  been 
made  on  it,  in  the  form  of  a  requisition 
addressed  to  the  prime  minister  for  its  re- 
form, and  the  minister  was  known  to  have 
declared  Umself  unequal  to  a  struggle  with 
the  aeademical  bodies.  The  University, 
however,  wisely  selected,  for  the  modifica- 
tion of  its  polity,  a  moment  when  no  change 


could  be  efieeted  that  did  not  flow  imme- 
diately from  its  free  will.  Its  tactic,  if  the 
mere  discharge  of  its  duty  can  be  called  so, 
has  been  unexceptionable ;  its  exterior  de- 
fences may  at  some  future  time  be  weaker 
than  at  present,  but  its  moral  claim  to  be 
exempt  from  foreign  control  will,  in  conse- 
quence of  the  movement  it  has  made,  be 
infinitely  stronger.  And  not  only  has  it 
shown  that  it  understands  the  times,  but 
that  it  appreciates  the  onward  march  of 
knowledge,  and  will,  when  the  proper  period 
arrives,  be  ready  to  engraft  on  its  educa- 
tional system  every  science  that  is  full- 
grown  or  reasonably  developed.  It  is  im- 
possible for  any  candid  person  to  read  the 
catalogue  of  subjects  henceforth  to  be  stu- 
died at  Cambridge,  and  assert  that  any  one 
of  the  sciences  mentioned  has  been  recog- 
nized a  single  year  too  late.  Some  of  them, 
indeed,  are  hardly  yet  sufficiently  advanced 
to  constitute  the  intellectual  food  of  un- 
formed minds.  Above  ail,  the  University 
yesterday  declared  that,  in  spite  of  all  ob- 
stacles never  fairly  allowed  for  out  of  the 
academical  precincts,  it  will  really  educate 
in  future  all  its  students  alike :  that  it  will 
in  future  strictly  and  sternly  discipline  them, 
at  the  cost  of  disgusting  and  repelling  the 
very  many  who  do  and  will  consider  college 
a  school  of  life  and  manners,  far  more  than 
of  the  intellect. 

The  number  of  votes  proves  that  the  resi- 
dent members  of  the  University  must  have 
mustered  all  their  strength.  Our  readers 
will  understand  that  it  is  generally  matter 
of  delicacy  with  the  non-resident  voters  to 
leave  purely  academical  questions  to  the 
decision  of  the  residents.  We  presume  that 
this  was  the  case  yesterday  in  great  mea- 
sure,  though,  of  course,  it  could  not  have 
been  so  altogether.  We  have  heard  too 
little  of  the  energetic  "whipping  in"  inci- 
dent to  the  occasions  when  chancellors  and 
members  are  to  be  chosen,  for  us  to  believe 
that  a  very  large  number  of  non-resident 
master  of  arts  was  present.  We,  therefore, 
regard  the  Senate's  vote  as,  in  the  main,  the 
resolution  of  the  resident  fellows  and  tutors 
—of  the  very  men  who  have  had  moat  to  do 
with  the  old  eyttem.   As  such,  the  decifion 
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it  oalculated  to  inipire  the  fnllett  oonfidenoe 
in  the  senuine  liberality  of  theie  geatlemen, 
and  the  moral  effect  of  the  comparatiTely 
laige  majoritiei  is  the  greater.   ^ 

Cambridffe,  Oetobar  31.— A  congregation 
waa  holdeu  this  day,  for  the  pnrpoie  of  pre* 
sentiog  for  acceptance  by  the  senate,  graces 
confirmatory  of  the  adoption  of  the  Report 
of  the  Syndicate  appointed  to  consider  of 
the  beet  means  of  affording  enoonragement 
to  those  studies  for  the  pursuit  of  which 
professorships  have  been  founded  in  the 
Unirersity. 

Separate  graces  were  offered  for  adopting 
the  regulations  proposed  in  parts  A,  B|  C^ 
D»  and  £»  respectiTely. 

Steiion  A* 

**  (A)  That,  at  the  beginning  of  each 
academical  year,  the  Vice-Chanoellor  shall 
issue  a  programme  of  the  subjects,  places, 
and  times  of  the  several  professors'  lectures 
for  the  year  then  to  ensue. 

<<  That  all  studento,  who,  being  candidates 
for  the  degree  of  B.A.,  or  for  the  honorary 
degree  of  M.A.,  are  not  candidates  for 
honoun,  shall,  in  addition  to  what  is  now 
required  of  them,  have  attended,  before  they 
be  admitted  to  examination  for  their  respec« 
tive  degrees,  the  lectures  dditered  during 
one  term,  at  least,  by  one  or  more  of  the 
following  professora :— Regius  Professor  of 
Laws,  Professor  of  Physic,  Professor  of 
Moral  Philosophy,  Professor  of  Chemistry, 
Professor  of  Anatomy,  Professor  of  Modem 
History,  Professor  of  Botany,  Woodwardian 
Professor  of  Geology,  Jacksonian  Professor 
of  Natural  and  Eiperimental  Philosophy, 
Downing  Professor  of  the  Laws  of  England, 
Downing  Professor  of  Medicine,  Professor 
of  MineralogT,  Professor  of  Political  Eco- 
nomy ;  and  shall  have  obtained  a  certificate 
of  haying  passed  an  examination  satlsfiMto* 
rily  to  one  of  Uie  professora  whose  lectures 
they  hare  chosen  to  attend. 

Blaok  Hood,  ox  Non-£egent 

House. 
Placeta. 

A..    101 

B..     94 

D..     97 


Section 


84 


Non-Flacett. 
41 
44 
47 
S8 
41 


"  Thet  all  itsdents,  who,  beifig  datididitei 
for  the  degree  of  B.C.L.,  do  not  pass  tlis 
examinations  for  the  firat  class  in  tiitt 
faculty,  shall,  in  addition  to  what  ii  now 
required  of  them,  have  attended  bef9re  they 
be  allowed  to  keep  their  act,  the  leetuw 
delivered  during  one  term,  at  least,  by  one  or 
more  of  the  following  professora  :^Begliis 
Pirofessor  of  Physic,  Profbssor  of  Monl 
Philosophy,  Professor  of  Chemistry,  Pro- 
fessor of  Anatomy,  Professor  of  Modera 
History,  Professor  of  Botany,  Woodwardisn 
Professor  of  Geology,  Jaeksonian  Profesior 
of  Natural  and  Ebqperimental  Phflosephy, 
Downing  Professor  of  Medidae,  Professor 
of  Mineralogy,  Profisssor  of  Pc^tical  Eco- 
nomy, and  shall  have  obtained  a  certificste 
of  having  passed  an  examination  satiifeetoiy 
to  one  of  the  professora  whose  lectures  they 
have  chosen  to  attend. 

<<That  this  regulation  shall  apply  to  sH 
students  answering  the  above  descriptioni 
who  shall  commence  their  academical  red- 
denoe  in  or  after  the  Micfaaelmss  term  of 
the  year  1849." 

Section  B  proposes  the  establishment  of 
a  new  honour  tripos,  to  be  called  the  "  Mo- 
ral Sciences  Tripos." 

Section  C,  that  a  "  Natural  SdsBoei 
Tripos''  shall  be  established. 

Section  D,  that  there  shall  be  a  Bosidof 
Mathematidd  Studies. 

Section  £,  that  all  persons  who  preecat 
themselves  for  examination  at  the  theolcKi- 
cal  examination,  established  by  grsce  of  the 
Senate,  May  11, 1842,  be  required  to  pro- 
duoe  a  certificate  of  having  attended  the  ieo- 
tures  delivered  during  one  term,  at  leut,  by 
two  of  the  three  theological  professors,  vis., 
the  Regius  Professor  of  Divloity,  the  Mar. 
garet  Professor  of  Divinity,  and  the  Noitl- 
sian  Professor  of  Divinity.  ^ 

The  votes  on  each  section  wen  ss  na- 
der, 

"Wliite  Hood,  or  &«geiit 
Hooie. 

Non-Flsotti- 


Flaeets. 
67 
61 
60 
71 
57 


34 
39 
40 
28 
35 


The  report  vrai  consequently  adopted  in- 
tact. 

i  The  Timet  states  that "  the  nation  owes  a  debt  of 


gratitude  to  the  Prince  Coniort,  the  Chaaoeflor  of 
the  Univertity,  for  having  been  the  flnt  to  tof- 
gest,  and  the  most  deteimlned  to  cany  out,  tUi 
alteration  la  the  Cambridge  system." 


QlU^as  PIFX8. 

«r,-I  feel  it  a  duty  I  owe  to  you  and  to  Zetland  (Upleatham  HsD),  j*  J"5^ 

ttyemployera  to  Infom  you  that  I  have  having  laid  down  and  jototed  WOW«JJ 

jwtretniMdfrm  theioatof  the  B«l  of  glue  pip««i  obtainid  from  the  i 
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of  the  Bristol  and  Naikea  GUia  Company. 
The  weather  was  extremely  unpropitioas— 
rain,  hail,  or  snow  almost  eTory  day ;  still, 
the  work  was  accomplished  to  the  satisfiM- 
tion  of  all  parties  concerned ;  and  I  rejoice 
to  he  enabled  to  send  yon  this  brief  notice 
of  the  longest  line  of  glass  pipes  yet  laid 
down  in  the  kingdom. 

I  am.  Sir,  yoursv  &o., 

HsNAT  Malgouc* 
Bristol,  Octobei  31, 1848. 

[Our  correspondent  would  still  further 

•oblige  us  by  fiiyooring  us  with  a  description 

of  the  manner  in  which  the  pipes  utJom§d 


KB.  mot's  modi  of  bboulatzno  thx 

SVPPLT  OF  WATKn  TO  8TKAM  BOILB&S. 

Sbr,— At  page  397  of  Number  1315,  I 
see  "  a  mode  of  regulating  the  supply  of 
water  to  steam  boilers/'  communicated  by 
Mr.  T.  Moy.  Permit  me  to  refer  your  oor- 
lespoadent  to  page  376  of  your  21st  toL, 
where  he  will  find  a  deaeription  of  a  similar 
plant  rommnnieated  by  myself  upwards  of 
foorteen  years  ago.  There  is  a  trifling  dif- 
ference in  the  mechanism,  but  the  principle 
is  identioally  the  same.  I  have  ne?er  heard 
that  any  one  has  thought  so  well  of  the 
plan  thus  gratuitously  presented  then,  as  to 
sMiopt  it  in  their  practice.  I  thought  Tery 
lughly  of  the  arrangement  when  it  first  oe< 
cvred  to  me,  and  fourteen  years'  reflection 
has  not  furnished  any  inducement  to  slter 
that  opinion.  I  feel  somewhat  flattered  by 
the  re-invention  of  the  contrifanoe  by  Mr. 
Moy,  and  hope  his  resuscitation  thereof 
may  lead  some  one  to  appreciate  its  useful- 
ness.   I  remain,  Sir,  yonrs,  &c., 

Wm.  Baddklst. 
29,  Alflredttiwti  IiUagton,  Oct.  18, 1848. 


VIW  8CBSW  tTBAMBE. 

A.  new  iron  screw  steam  Tessel,  named 
the  JSor/  qf  Auekland^  belonging  .to  the 
General  Screw  Steam  Shipping  Company, 
baa,  during  the  put  week,  been  completed 
and  tried  on  the  riyer  Thames. 

She  ia  the  flnt  of  a  bow  lin*  of  Teasels 
intBoded  to  nua  between  England  and  the 
Mediterranean,  and  Is  of  the  burthen  of  450 
tons,  with  auxiliary  engines  by  Messrs. 
Mandslay,  Sons,  and  Field,  of  60  horse- 
power oollectiyely,  on  the  direct  action 
principle.  With  this  small  proportion 
of  power  —  one  horse-power  to  each  7i 
tone  the  AMciknd  attained,  at  the  mea- 
taiBd  Biito  ia  Long  BiMh,  a  ipaid  of  H 


knots,  or  lOf  sUtute  miles  through  the 
water— the  slip  of  the  screw  bebg  less  than 
10  per  cent. 

We  doubt  whether  so  good  a  result  as 
this  has  hitherto  been  realized  by  auxiliary 
steam  power.  The  Company  to  which  thia 
Tessel  belongs  is  under  the  management  of 
Mr.  Iisming,  to  whom  great  credit  is  due 
for  the  successful  manner  in  which  the  appli- 
cation of  audliary  steam  power  has  been 
carried  out  in  the  Rotterdam  trade. 


SPECIFICATIONS  OF  ENGLISH  PATENTS  EN- 
EOLLBD  BETWKXK  THE  IST  AND  4TH  OF 
NOVXMBBR,  1848. 

[The  specifications  of  patenta  are  so 
nnmerons,  and  often  of  such  great  length, 
that  it  has  been  at  no  time  ponibh  for  any 
journal  to  giro  ei/  the  spedfications  enrolled, 
or  even  the  most  meagre  abstracts  of  them  ; 
neither,  in  point  of  feet,  haa  any  journal 
erer  done  so.  It  has  occurred  to  us,  how- 
ever, that  there  is  one  thing  within  our 
power  to  do,  without  any  inoonvenient  en- 
croachment upon  our  columns,  which  might 
be  of  considerable  service  to  all  interested 
in  patent  property,  or  in  the  progress  of  the 
arts  and  manufactures,  and  that  'is,  to  pub- 
lish the «'  Claims,"  at  leaat  of  each  patentee 
as  soon  as  enrolled.  Vague  as  these 
"  Claims"  may  be,  and  ofteji  are,  persons 
acquainted  with  the  subject-matters  to 
which  they*  relate,  may  always  gather  f.cxn 
them  sufficient,  either  to  quiet  uixlety  or  to 
warrant  further  inquiry.  We  propoae,  there- 
fore, in  fhture  to  give  every  week  the  daims 
of  all  the  spedfications,  without  exception, 
enrolled  during  the  week,  accompanied  oc- 
casionally with  explanatory  details  or  re- 
marks. Of  the  more  important  of  them 
we  shall  continue  to  give  fhll  aceonnts,  as 
ususl,  in  the  leading  pages  of  our  Journal. 
-^Ed.M.M«] 

Isaiah  Daties,  of  Bieminoram,  Ek- 
ftiKBBE.  For  urUnn  Lmpropementi  in 
SternH'^mgimi  tmd  LocomoHv§  Carriaget, 
fitrtt  4tf  mkiek  om  aiw  ^^lietAUfor  other 
motim  pwpoM9.  Patent  dated  May  2, 
1848 ;  spedfieation  enrolled  November  2, 
1848. 

(Mmi,'^ Fknt,  I  daim  the  improved, 
double  acting  rotary  engfaie  described, 
in  so  far  as  rsspesta  the  mods  of  pack- 
ing ths  imridog  shifty  sad  tfas  siiyEildile 
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bearings  by  which  its  parallelism  is  pre- 
serred,  the  use  of  two  abutments  or  pro- 
jections in  the  cylindrical  piston,  the  mode 
of  connecting  the  piston  to  the  shaft,  the 
peculiar  curre  given  to  the  cams  wluch  regu- 
late the  motion  of  the  sliding-stops,  the 
substitution  of  friction  rollers  for  the  fixed 
cnrre  pieces  or  tappets,  heretofore  used  in 
combination  with  such  cams,  and  the  mode 
of  working  the  expansion  ralTes  by  a  com- 
bination of  parallel  levers  with  a  double- 
acting  cam  motion ;  each  as  before  respec- 
tirely  described. 

Second,  I  claim  the  adaptation  to  single 
acting  rotary  engines  of  the  kind  described 
in  the  specification  of  my  former  letters 
patent  of  the  27th  of  April,  1844,  of  such 
of  the  improvements  enumerated  in  the 
pieeeding  claim  as  are  applicable  thereto, 
and  as  have  been  herdnbdTore  pointed  out 
and  explained. 

Tkird,  I  claim  generally  the  improv- 
ed packing -box  bdbre  described  in  the 
peculiar  combination  and  arrangement  of 
parts  of  which  the  same  consists,  and  to 
whatever  shafts  or  shafting  the  same  may  be 
applied ;  that  is  to  say,  I  lay  no  claim  to 
the  use  of  concentric  segments,  or  to  the 
arranging  of  these  segments  so  as  to  break 
joint,  or  to  the  employment  of  metallic 
springs,  or  steam,  to  act  upon  those  s^- 
ments  in  any  other  than  an  inward  direc- 
tion; but  what  I  claim  as  the  improve- 
ments peculiar  to  the  said  improved  packing- 
box  are  the  rim-piece,  by  which  the  body 
of  the  box  fits  closely  into  the  aperture  in 
the  cylinder  cover,  the  passages  left  for  the 
steam  at  the  back  of  the  box,  the  two  oon- 
oentric  steps  or  ledges  on  the  inside,  one  of 
which  serves  as  a  seat  for  the  concentric 
sqpments  (and  bottom  ring,  if  any,)  and  the 
other  as  a  seat  for  the  outer  rim  of  the  top 
cover,  the  concentric  segments  in  so  iisr  as 
the  outer  or  larger  series  of  them  have  seats 
cut  out  in  them  for  the  inner  or  smaller  seg- 
menti,  and  in  so  far  also  as  all  these  segments 
have  such  vertical  spaces  left  between  them 
as  to  allow  of  their  moving  as  well  inwards 
as  sidewise,  and  finally  the  oombmed  use  of 
metallic  springs  and  steam  pressure  to  press 
the  said  concentric  segments  inwards  (not 
outwards  as  usual). 

Fimrth,  I  claim  the  connecting  of  the 
shaft  to  the  piston  of  rotary  engines  in  the 
manner  before  {described,  to  whatever  sort 
of  rotary  engine  the  same  may  be  implied. 

Fifth,  I  claim  the  pecuUar  combination 
of  parallel  levers  and  a  double-acting  cam 
motion,  before  described,  whether  the  same 
is  applied  to  work  the  expansive  valves  of 
my  own  or  of  any  other  description  of 
steam-engines,  rotaiy  or  reciprocating ;  and 
its  application  also  for  the  like  or  other 
purpoies  toother  engines  and  maofaines. 


Sixth,  1  claim  the  first  of  the  modes 
before  described  of  conneetuig  the  engiiie 
in  locomotive  carriages  with  the  driving- 
wheels,  in  so  far  as  regards  the  peeeliar 
curve  given  to  the  gabs,  and  whether  the  md 
engine  is  of  the  rotary  or  redpiontiBg 
kmd. 

And,  teventh,  I  claim  the  second  of  the 
modes,  before  described,  of  connectiiig  fiie 
engine  in  locomotive  carriages  with  the 
wheels,  in  so  far  as  regsrds  the  mode  of 
mounting  and  fixing  the  engine  snd  tiM 
wheel  gearing  employed  to  tnmsBkit  the 
power  of  the  sanke. 

(For  details  of  this  speeJfiestioD,  see  tmti 
pp.  434-5.) 

Isaac  Habtes,  or  Rosrdalb  Abbit, 
YoBKSHiBB.  Far  certain  impmemuU 
in  maehinee  or  machinery  for  rowing,  wh 
ittff,  and  nunmrinff  land.  Patent  dated  Msyt, 
1848  ;  specification  enrolled  Novemhsr  i, 
1848. 

The  object  of  the  improved  machinerj 
described  in  this  spedfieation,  is  to  dspoeit 
upon  the  lend  manure  and  seed  in  svoeesafB 
portions,  and  not  in  continuous  stresni,  ti 
has  hitherto  been  the  case.  A  cartis  divided 
Tertieally  into  two  compartments,  one  of 
which  contains  the  manure  and  the  other 
the  seed.  A  roller,  placed  crosswise  vndsr- 
neath  the  cart,  is  made  to  rotate  hy  the 
action  of  the  cart  wheels,  snd  is  stadded 
with  a  set  of  prvjeeting  blades,  made  lofi- 
dently  long  to  pass  through  opei^ngs  in  the 
bottom  of  the  manure  compartment,  whenee 
they  take  the  manure,  and  drop  it  oo  As 
ground  in  successive  portions,  smsSer  er 
larger,  according  to  the  length  of  the  hhidei. 
Underneath  the  seed  oompartment,  theie  is 
an  endless  band,  whieh  Is  carried  on  two 
rollers  (one  of  which  is  also  made  to  rotste 
by  the  action  of  the  cart  wheels),  snd  to 
which  are  attached  a  number  of  pngeethv 
pieces  of  metal,  which  pass  at  a  point  iam- 
diately  orer  the  top  roller  into  the  botton 
of  a  spout  leading  from  the  seed-hox,  sad 
there  take  up  portions  of  seed,  whieh  thef 
subsequently  deposit  regularly  upon  the 
ground  as  the  wheels  revolve. 

The  following  arrangement  maybe  sab- 
stituted  for  the  endless  band  t— The  revolv- 
ing  roller  is  placed  nearer  to  the  grovad, 
and  furnished  with  projecting  blades.  M 
of  cups  or  spouts  are  employed  to  oonf^ 
the  seed  from  the  reservoir,  nndeneath  the 
terminations  of  whieh  pass  these  projedng 
blades,  which  pUy  the  same  part  in  dl^- 
buthig  the  seed  as  the  projectiBg  pieces  os 
the  endless  band* 

To  bring  the  surface  of  the  land,  after  It 
has  been  partially  prepared,  into  rq^ow 
rows,  the  patentee  employs  a  plough,  st- 
tadied  to  the  body  of  the  madmie  wmi 
moBld  boftVdi  plaoed  in  the  Moemy  pw* 
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tkniy  in  ittlAtScm  one  to  fhe  other,  for  that 
pnrpoeei 

The  iMtentee  elaimt, 

Fbrtiiy.  The  improred  machine  for  sow- 
ing and  mannring  land,  firit  herembeforo 
deflcribed»  fai  the  peouliar  combination  of 
parta  of  which  the  same  eonaiats,  and  of 
which  combination  the  peculiar  featnrea  are, 
the  mode  of  acting  on  the  manure  depositing 
blades  and  the  seed  depositing  blades,  so  as 
to  canae  them  to  deposit  the  same  in  sucoes- 
sire  portions,  instead  of  in  continuona 
streams. 

S«ooiui/y.  The  modification  of  this  ma- 
chine, in  so  far  aa  regards  the  placing  of  the 
reTolfing  roller  nearer  to  the  ground,  and 
dispoising  with  the  endless  belt ;  and 

Thirdly,  The  attaching  to  these  machines 
mould  boards,  placed  in  the  relatlYc  posi- 
tions deaeribed. 

William  Johk  Nosmanyills,  of  Park 
Village,  Middlesex,  gentleman.  JFbr  eas- 
tern imprawments  in  raUway  or  other 
tarriagu,  fiwify  eontUting  of  new  modit 
4^  eomtruetinff  the  ajpU'boxei  and  journal* 
^  wheehi  aho  an  improved  method  qflU" 
brieaiinff  the  eatdjoumdU  or  other portiont 
^f  macMnery,  by  the  introdvetion  of  aquo" 
out,  aVkaUne,  oleagtnoue,  or  taponaeeous 
eoiuiione.  Patent  dated  May  2,  1848; 
qiecifioation  enrolled  NoTcmber  2, 1848. 

Thia  iuTentlon  haa  reference  to  maUng 
tin  axle-bozea  of  ndlway  or  other  carriages 
air-tight  (with  the  exception  of  a  small  air* 
lK>le  in  the  lid),  in  order  to  prerent  the 
admission  of  extraneous  substances  between 
the  rubbing  surfaces  of  the  journals  and 
brasses ;  and  for  the  more  effectual  lubricu- 
tion  of  such  surfaces  bj  the  introduction  of 
more  suitable  lubricators  (for  which  an  air- 
tight Tessel  is  necessary).  It  consists  in 
attaching  to  the  outer  edge  of  the  axle-box 
a  ahield  or  collar  of  Tulcanized  caoutchouc 
or  any  other  suitable  elastic  material,  through 
which  the  journal  passes.  The  diameter  of 
the  hole  in  the  centre  of  the  collar  is  smaller 
than  that  of  the  journal,  so  that  it  may  col- 
lapse tightly  round  the  latter,  and  form  an 
air-tight  joint.  The  elastic  shield  is  pro- 
tected from  exterior  Injury  by  another  of 
metal,  bolted  to  the  axie-box,  and  which, 
being  more  or  less  tightened,  presses  upon 
the  outer  periphery  of  the  elastic  shield,  and 
occasions  more  or  less  pressure,  as  required 
to  maintain  the  joint  upon  the  axle.  A 
modification  of  this  arrangement  consists  in 
the  introduction  of  a  metal  ring,  kept  by  the 
contractile  force  of  the  elastic  shield  in  con- 
tact with  the  axle.  This  ring  is  in  four 
parts,  with  the  joints  so  arranged  as  to  in- 
tercept (?)  the  passage  of  the  grease,  and  yet 
allow  the  parts  to  dose,  as  its  interior  sur- 
faeea  wear.  Another  modification  conaists 
in  the  iatrodnction  of  a  flexible  leathern  nag 


round  the  axle,  using  the  contractile  force 
of  the  elastic  sliield  to  maintain  a  dose 
pressure  upon  it.  These  axle-boxes  are 
filled  mith  a  saponaceous  grease  in  a  semi- 
fluid state.  The  employment  of  free  oils 
is  to  to  avoided  on  account  of  their  liability 
to  absorption  by  the  India-rubber,  &c.  A 
last  modification  consists  in  substituting  the 
ezpansite  for  the  contractile  force  of  the 
caoutchouc.  The  collar,  in  thia  case,  is  a 
fixture  on  the  axle,  and  of  a  larger  sise  than 
the  space  it  is  intended  to  occupy,  so  that  it 
may  press  tightly  on  one  side  against  the 
nave  of  the  whed,  and  on  the  other  against 
a  brass  washer,  which  is  thereby  pressed 
tightly  against  a  polished  plate  screwed  to 
the  axle-box,  and  forming,  the  end  of  it. 
The  brass  washer,  which  is  made  to  revolTe 
with  the  collar  and  axle,  rubs  upon  the 
polished  surface  of  the  plate,  forming  the 
end  of  the  axle-box,  and  effectually  doaes  it* 
It  is  stated,  that  from  the  ease  with  which 
these  axle-boxes  can  be  applied,  and  their 
durability,  a  great  saving  will  be  effected  in 
the  "lilting"  of  railway  carriagea  to  re- 
move worn-out  **  brasses." 

The  patentee  claims— 

Firstly.  "My  peculiar  combination  of 
various  elastic  and  other  materials,  aa  here- 
inbefore described,  with  the  axle-box  and 
journal,  for  the  purpose  of  rendering  the 
lubrication  of  the  jonrnds  of  railway  wheeb 
and  other  moving  parta  of  machinery,  more 
perfect." 

Secondly.  **  The  arrangement,  described, 
for  endosing  the  lubricator  within  a  vessd 
which  shall  retain  it  and  exdude  the  dirt." 


SBCKKT   AMERICAN  PATSNTS. 
(Selected  from  the  Franklin  Journal  for  Jane.) 

iMPROVXMBNTa     IN     StBAM     BoILIBS. 

Abram  S.  Valentine. 

The  patentee  says, — *'*  The  nature  of  my 
invention  consists  in  forming  two  square 
or  other  shaped  reservoirs,  which  are  con- 
nected together  by  tabes  standing  verticd, 
their  ends  opening  into  said  reservoirs. 
The  front  tubes  of  the  boiler  thus  con- 
structed, are  msde  to  form  the  back  of  the 
fire  chamber.  From  the  lower  reservoir,  a 
fire  grate  extends  upwards  at  an  angle  of 
about  70°;  the  smoke,  &c.,  passes  through 
between  the  pipes  and  up  the  chimney  at  the 
back  of  the  boiler." 

Claim. — ''  The  constraction  of  the  genera- 
tor, consisting  of  the  separate  steam  cham- 
ber or  upper  reservoir,  and  lower  separate 
reservoir,  so  as  \fi  allow  them  to  move  apart, 
aa  the  tubes  which  unite  them  expand  in  the 
manner  above  described,  in  combination 
with  the  fire  chamber,  formed  between  the 
tubes  of  the  boiler  and  grate,  constructed 
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and  arruiged  in  the  manner  and  for  the 
purpose  set  forth." 

iMPROVaMlKTS       IN        CtTTTINO       TRB 

Thrbadb  oh  Wood  Scrbws.  Cutten 
Whipple. 

This  machine  is  intended  simply  to  ont 
the  threads  or  worms  npon  the  blanks, 
which  are  to  be  formed  into  wood  screws, 
after  the  heading  and  catting  of  the  nicies 
or  slits  in  the  heads  hare  been  completed. 

Claim. — *'  I  claim  the  manner  in  which  I 
hare  combined  the  sliaftwith  the  circniar 
wedge  on  the  shaft,  so  as  to  canse  said  cir« 
onlar  wedge  to  raise  the  shaft  by  its  action 
on  the  prajeoting  piece  and  the  tnbe,  said 
tnbe  being  connected  with  the  box,  and  the 
whole  behig  arraoged,  and  operating  sub- 
stantially as  set  forth. 

**  I  elaim  the  manner  in  which  I  hare 
constructed,  arranged,  and  combined  the 
conical  cam,  famished  with  the  recesses, 
with  the  lever,  the  shaft,  and  the  catting- 
arm,  so  as  by  their  combined  action,  and 
that  of  their  immediate  appendages,  the 
cntter  may  be  forced  against,  and  removed 
from  the  blank  to  be  cat,  at  the  proper  in- 
tervals, and  in  the  manner  described.  I 
claim  the  regulating  the  feed  of  the  cutter 
in  its  sneeessive  operations  on  the  blank,  by 
the  raising  of  the  conical  cam,  so  as  to 
cause  a  part  of  larger  diameter  to  act  upon 
tlie  lever.  I  claim  the  so  forming  of  what 
I  have  denominated  the  conical  cam,  as  to 
give  the  desired  taper  to  the  screw,  to  be 
cut  by  means  of  the  increasing  radius  of  its 
curvature  as  set  forth.  I  claim  the  manner 
of  raising  the  conical  cam  by  means  of  the 
lever,  by  the  action  thereon,  of  the  pins  on 
the  ratehet  wheel  as  set  forth.  I  claim  the 
manner  in  which  I  have  combined  and  ar- 
ranged the  lever,  its  catoh  or  pall ;  the  cam 
on  the  shaft;  tiie  rim  or  flanch  of  the 
ratehet  wheel ;  and  the  clutch  by  means  of 
its  arm,  so  as  to  co-operate  with  each  other, 
and  with  the  lever  in  governing  and  regu- 
lating the  cutting  of  the  screw.  I  claim  the 
manner  of  making  or  forming  the  cutters  or 
chasers,  to  be  used  in  combination  with  a 
machine  for  cutting  wood  screws,  sdd  cut- 
ters having  a  groove  formed  along  their 
cutting  sides,  so  as  to  cause  tbem  to  cut 
simultaneously  on  both  sides  of  the  thread, 
and  finally  to  cut  the  edge  of  the  thread  it- 
self,  said  groove  being  of  the  proper  width 
and  depth  for  that  purpose,  by  which  con- 
stmction  the  cutters  or  chasers  may  be 
sharpened  by  grinding  or  setting  them  to  a 
simple  bevel  at  their  ends,  without  inter- 
fering with  the  notch  or  groove,  by  which 
they  are  made  to  cut  on  each  side  of  and  to 
form  the  thread.'' 

Improybmbmts  in  Tanning  Lbathbb. 
Willim  Zolliekoffer. 

daim.^**  The  application  of  the  muriate 


of  todft,  tnpertirtnte  of  potatsa,  and  tar- 
taric add,  as  a  bate  for  bating  all  dbserfption 
of  hides  and  skins." 

lUPBOVBMBNTB  IK  LoCOMpTIYB  StBAM- 

BKOims.    Matthiat  W.  Baldwin. 

Claim. — "  I  claim  principally,  tiie  Bunner 
in  which  I  connect  the  four  truck  wheels  with 
each  other,  so  as  to  enable  them  to  vibrate, 
and  to  adapt  themselves  to  the  curves  and 
undulations  of  the  road,  by  the  combined 
action  of  the  pins  or  pivote,  the  vibrating 
bars,  with  the  box  and  the  boxes,  andplom- 
mer  blocks  of  the  axles,  with  their  cyfindri- 
cal  fittings,  the  whole  being  constructed, 
combined,  and  arranged  substantially  in  tiie 
manner  set  forth,  the  respective  parts  co- 
operating with  each  other  upon  tiie  pria- 
ciple,  or  in  the  maimer  above  made  known 
and  described." 


French  Patenit.  —  By  a  decree  of  the  French 
Government,  published  In  the  MonUeur  of  the  Mth 
Oct.,  the  law  of  the  5th  July,  1844,  on  patents  ibr 
Inventions,  is  to  be  extended  to  all  Freneh  c 
Tram,  the  date  of  the  present  decree. 
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AlAred  Vincent  Newton,  of  69,  Chaneerj-hne, 
mechanical  dranghtiman,  for  oertnia  impiefemnts 
in  the  manufacture  of  tied.  November  1;  fix 
months. 

Charles  William  Keuelmeyer,  of  Maaeheiter, 
warehooseman.  and  Thomas  Mellodew,  ofOldhsB. 
in  the  same  county,  for  certain  improvements  u 
the  raanofoctore  of  velvets,  ▼elveteens,  and  othtt 
similar  ikbrlcs.    November  2 ;  fix  months. 

Charles  Dawson,  of  Hardinge-street,  IsUngtoBi 
professor  of  music,  for  certain  improvemeaU Ja 
musical  instruments,  and  in  apparatus  to  be  um 
in  connection  with  musical  instruments.  Noveni- 
berS;  six  months. 

Robert  Thomson  Pattiaon,  of  Glasgow,  Sootlndj 
printer,  for  an  improved  preparation  or  matensl 
for  fisdng  paint  or  pigment  colours  on  cotton,  lineo, 
woollen,  silk,  and  other  woven  fabrics.  Norember 
2 ;  six  months. 

James  Hart,  of  Bcrmondsoy-square,  engloeeti 
for  improvements  in  machinery  for  mauulacturinj 
bricks  and  tiles,  parts  of  which  machinery  are  i|)- 
pHcabIc  to  mouliUng  other  substances.  Norember 
2;  six  months. 

William  Weild,  of  Manchester,  mechanics! 
draughtsman,  for  certain  improvements  in  mschi- 
nery  for  spinning  cotton  and  other  fibrous  sutatsa- 
ces.    November  2 ;  six  months. 

Richard  Bright,  of  Bruton-street,  Middlesex, 
lamp  manufacturer,  for  improvements  in  lampi. 
wicks,  and  covers  for  vessels  for  holding  oil  and 
other  fluids.    November  2;  six  months. 

Robert  Walter  Winfield,  of  Birmingham,  mano- 
fkcturer.  for  certain  improvements  In  the  construc- 
tion and  manufacture  of  metallic  bedsteads,  couches, 
and  sofas.    November  2;  six  months. 

John  Harris,  of  Rlchard's-terrace,  Rotherhlthe, 
Surrey,  engineer,  for  a  mode  or  modes  of  founding 
type,  and  of  casting  in  metal,  plaster,  and  certsin 
materials.    November  2;  six  months. 

James  Robertson,  of  Liverpool,  cooper,  for  a 
mode  or  modes  of  consuming  smolse  and  oioa 
gaseous  products  arising  from  fuel  and  other  »no- 
stancoa.    Novembers;  sixmontba. 

Richard  Archibald  Brooman,  of  Fleet-stie«f 
London,  gentleman,  for  certain  improvements  ui 
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Iho  vnwilDwHm  of  hingai,  and  the  maobinery  or  Gaorge  Arthur  Biddls,  of  Ipiirirb,  engiaeer,  for 

apparatus    naed  therein.    (Commuiiication.)    ,No-  improTements  appUoable  to  gaa-bumers.    Novem- 

vember  8 ;  six  months.  ber  2 ;  six  montliB. 

WilUam  Bullock  Tibbits,  of  Braunston,  North-  Meyer  Jacobs,  of  SpitaUIelds,  Middlesex,  gentle- 

ampton,  gentleman,  ibr  improvements  in  obtaining  man,  for  certain  improYements  in  the  manu&ctura^ 

applying,  and  controlling  motive  power,  parts  of  stamping,  and  treatment  generally  of  voven  fabrics 

Which  improvements  itre  applicable  to  the  raising  of  all  klnds«    November  1;  six  months, 

and  forcing  of  liquids,    November  2;  six  months.  Thomas  John  JCnowlys,  of  HeyshamToirar,  near 

Frands  Gybbon  Spilsbury,  of  St.  John's  Wood,  Lancaster,  Esq.,  for  improvements  in  the  applica- 

gentleman,  for  improvements  In  paints  and  pig-  tion,  removal,  and  compression  of  atmospheric  air. 

ments,    Novembers;  six  months.  Novembers;  sixmontns. 

WIBXLY  LIBT  Of  DSIION ■  WOK  ARTI0LB8  OV  VTILITT  EBOf  8TBRKD. 
Date  of  Mo.  in 
Ragistra-theRe- 

tion.      gister.     Proprietors' NamAS.                    Addresses.  Subjects  of  Designs. 

Oct.  26     164S     Richard  Walker .........  Birmingham....*..........^.., Fastening  ibr  dress. 

27  164S     William  Bowler Manchester Ventilatioo  hat  tip. 

28  1644     John  Mather  Newcastle-on-Tyne Stove. 

.,      16i5     William  Edward  Jen- 
kins   Broad-street,  Golden^square  ....  Preserver  envelope. 

31      1646      W.  Buibury Leamington Sa&ty   carriage,    to   prevent 

horses  (h>m  falling. 

„      1647     Richard     Eede     Mar- 
shall   Cheltenham Clip  and  file  for  holding  let- 
ters, papers,   and   pamph- 
lets. 
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Wedgwood's  Patent  Improved  Manifold  Writer. 

THIS  INVENTION  wiU  produce  a  LETTER  and  iU  COPY  at  ONE  OPERATION;  or.  if  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink,  and  with  a  Pen  that  requires  no  repairs ; 
it  ia  Simple  Id  its  Operation,  is  Cheap  and  Portable  in  its  Constmetion,  and  is  capable  of  effecting  an 
Immense  saving  of  time  and  expense.  To  Merchants,  Bankers,  Members  of  Parliament,  and  Solicitors, 
and  indeed  to  all  persons  who  have  occasion  to  write  much,  and  who  desire  to  retain  Copies  of  their 
Letters,  or  to  send  Duplicates  abroad,  this  Invention  will  prove  invaluable. 
Also  Wedgwood's  Registered  CLIP  DESKS  for  Holding  Down  the  Copy  Leaf  whflst  Writing. 

MANUFACTORY:  4,  RATHBONE  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 

GUTTA  PBROHA  COMPANY'S  WORKS 

WHARF  ROAD,  CITY  ROAD. 

Zmdon,  lit  April,  1848. 

fpHB  OUTTA  PERCH  A  COMPANY  have  great  pleaaare  in  stating  that  the  steadUyinereaaing  demand 
-■-  for  the  Patbmt  Ovtta  Psbcha  Dbiviho  Bands  Justifles  the  utmost  confidence  that  they  are  ftilly 
sipproved. 

Their  durabiUtv  and  strength—permanent  contractility  and  uniformity  of  substance — their  non-suseep< 
tibility  of  injury  from  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  ibellity  with  which  the 
alngle  Joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  decidedly  economical. 

GoLosHSS,  TvBiMo  of  all  sizes,  Bovoiss,  CATiiKT£R8,STXTHSscopss,and  other  Surgical  Instruments; 
MoDLniKos  FOR  PicTUKB  Fbambs  BUd  othcr  decorative  purposes;  Wuirs,  Thomos;  Txvvis,  Golv,  and 
CaicKZT  Balls,  ftc,  in  great  variety. 

Patent  Ontta  Perclia  Shoe  Soles. 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlsiketorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  fw  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
Bs  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
vntil  quite  worn  through. 

Boot  aad  Shoe  Soles  for  Summer  Wear. 

The  fact  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  evbb  xm  Summbb,  so  often 
inflicts  upon  the  incautious,  and  this  eflect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

A$  the  uumt  tim*,  tht  remmrkabU  non-condueting  proptrtiu  qf  Outia  Perdia  agwd  a  moti  valuable  pro- 
itciion  to  thoM  who  aft  $uhjeeitd  to  $uff«ring  or  inconvenienee  by  walking  upon  healed  pavtmentt. 

The  qneetion  of  the  durability  of  Gutia  Percha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  Csvour  of  the  former;  uid  no  Instance  of  failure  has  yet  eouie  to  the  know- 
ledge of  the  Oompeny  whioh  may  not  be  aseiihed  to  a  neglect  of  their  printed 
Directions. 
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The  standard  bearings,  X  X,  of  the 
main  shaft  are  so  constructed  as  to  admit 
readily  of  re-adjustment  from  time  to 
time,  so  that  in  the  event  of  any  devia* 
tion  of  the  shaft  from  the  perfect  con- 
centricity vhich  it  shoald  preserve,  this 
can  be  at  once  detected  and  the  neces- 
sary remedv  applied.  An  end  eteVation 
of  one  of  these  standard  bearings,  X  X, 
is  given  separately  in  fig.  14",  a  plan  in 
fig.  14^  and  the  line  a  b^  knd  in  a  section 
in  fi^.  1 4<^  on  the  line  e  d,  M' N'  are  brass 
bearings  in  which  the  shaft  immediatelv 
rests.  O'  is  an  iron  lining  plate  whicn 
is  inserted  beneath  the  under  brass  bear- 
ing, N^.  Rb  is  a  wedge-shaped  cotter^ 
which  is  passed  transversely  through  and 
through  the  neck  of  the  standard,  and 
secured  at  the  two  ends  by  the  collan 
and  nuts,  SrS*.  Should,  therefore,  the 
brass  bearing,  N',  or  the  lining  plate, 
O,  at  any  time  drop  out  of  the  horizon- 
tal line,  it  is  only  necessary  to  push 
the  cotter  inwards,  in  order  to  restore 
the  bearing  parts  to  the  exact  level.  T' 
is  an  index  or  pointer,  by  which  it  is 
easy  to  ascertain  at  any  time  whether  the 
shaft  is  working  truly.  On  turning  this 
pointer  round  it  should,  if  the  shaft  is 
in  its  proper  position,  pass  just  free  of 
the  shaft  without  touching;  but  if  it 
comes  in  contact  with  the  shaft,  it  is  a 
sure  indication  that  the  shaft  has  drop- 
ped out  of  its  proper  level,  and  requires 
to  be  re-adjusted  by  means  of  the  cotter 
and  nuts  as  has  been  just  explained. 

In  Mr.  Davics's  rotary  engine,  as  oriffi-^ 
nally  constructed,  and  as  described  in  uie 
specification  of  his  former  letters  patent, 
the  cylindrical  piston,  t),  had  bnt  one 
lateral  prqjection  or  abutment  for  the 
steam  to  act  against)  bat  he  now  makes  it 
with  two  such  projections  or  abutments, 
<*«*,  as  represented  in  fig.  3,  (see  ante^  p. 
433,)  or  in  other  words,  the  piston  from 
being  single  acting  is  changed  into  double 
acting.  Tiie  stsam  is  thus  made  to  act  on 
opposite  sides  of  the  shaft  at  one  and 
the  same  time,  so  that  any  tendency 
which  the  pressure  of  the  steam  on  a 
single  abutment  at  one  side  of  the  shaft 
might  have  to  press  the  shaft  from  out 
of  the  centre  of  the  fixed  cylinder,  B, 
is  balanced  by  the  equal  pressure  on  the 
second  abutment  at  the  opposite  side,  and 
so  neutralized.    A    further    advantage 


resulting  from  this  double  action  of  the 
piston  is,  that  as  the  steam  has  a  double 
area  of  piston  surface  to  act  upon,  the 
power  IK  the  engine  is  considerably  in-  . 
creased  without  any  corresponding  in- 
crease in  its  bulk  and  weight.  The 
proper  curve  to  be  given  to  these  abut- 
teents  Is  dependent  on  the  lines  described 
by  the  sliding  steam  stops,  and  directions 
for  producing  these  will  be  sfterwardi 

Sven  when  treating  of  these  stops.  In 
e  apex  of  each  Abutment  tiiere  b  a 
tesessi  in  which  a  paeking-pleee,  e',  is 
inserted^  and  behind  this  paeking-pieee 
a  blade  sprittgi  Which  presses  out  the 
packing  against  the  sloes  of  the  fixed 
cylinder,  B,  as  the  piston  revolves,  and 
so  prevents  any  escape  of  the  stetm 
between  them.  To  lessen,  however,  the 
friction  between  the  packing-nieces  and 
the  cylinder,  the  forbier  are  fixed  in  sn 
oblique  posidon  as  regards  the  shaft,  as 
described  in  the  specification  of  Mr. 
Davies's  former  letters  patent. 

The  mode  of  attaching  each  piston  to 
the  main  shaft  is  as  follows :  There  are 
three  (or  any  other  suitable  number)  of 
feathers,  m,in,  m,  which  are  let  into  the 
shaft  at  right  angles  to  it  (see  figs.  2  and 
3)  and  these  feathers  fit  into  groovea  in 
the  bosses  of  the  piston,  yet  not  so 
tightly,  but  that  the  shaft  is  left  free  to 
slide  endwise  to  a  certain  extent  through 
the  piston,  that  is  to  say  the  shaft  may 
slide  a  little,  though  the  piston  itself 
must  always  rotate  in  one  and  the  same 
plane.  The  main  advsmtage  attending 
this  arrangement  is,  that  should  there  be 
any  end  pressure  on  the  main  shaft,  as 
not  unfrequently  happens,  the  sfaaft  ean 
yield  suflficiently  to  that  end  pressure, 
to  prevent  any  portion  of  the  disturbing 
force  from  being  communicated  to  the 
piston,  whereby  one  of  the  main  sourees 
of  fHctioti  in  rotary  engines  is  entirely 
removed. 

As  the  piston  has  two  abutments  or 
p<Nnts  of  action,  so  also  are  there  two 
passages.  A' A',  for  the  admission  of 
steam  into  the  cylinder,  B,  and  also  two 
sliding  stops,  F»F*,  for  Icttine  on  and 
cutting  oflf  the  steam.  On  me  steam 
eoming  from  the  boiler  it  flows  along 
the  pipe,  W*,  (see  fig.  1)  into  the  cham- 
ber, M',  (containing  the  expansion  appa- 
ratus afterwards  described)  from  whidi 
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it  passes  into  the  chamber,  Z%  whence 
it  is  transmitted  through  one  or  other 
of  three  orifices,  ^,  r',  s\  according  to 
which  of  these  orifices  is  left  open  by 
the  startinff,  stopping,  and  reversing 
▼alve,  whien  is  worked  by  the  hand- 
wheel,  L%  which  acts  simultaneously  upon 
the  ]*eve1tsing  valves  of  both  cylinders. 


Fig.  14». 


Fig.  U^'- 


L      —       «-"^'^^'^^^$M^^^ 


F»g.  14«. 


Supposing  the  orifice,  g\  to  be  that  left 
open  as  represented  in  the  engraving, 
tig.  3  (which  is  the  orifice  for  starting 
the  engine),  the  steam  passing  through 
a  enters  the  pipes,  O'O',  and  passes 
Uience  through  orifices  into  the  cham- 
bers, G^G'  (one  on  each  side  of  the  cy- 
linder)! from  which  it  passes  through 
slots  or  ports  in  the  partition  plates, 


b*^  b\  and  along  channels,  AA,  in  the 
slide,  F»,  into  the  cylinder,  B,  where 
coming  in  contact  with  the  two  abut- 
inents,  «*«',  of  the  cylindrical  piston,  D, 
it  carries  the  piston  round  in  the  direc- 
tion indicated  by  the  arrows.  Or  sup- 
posing it  is  required  to  reverse  the  en- 
^ne,  then  the  orifice,  «',  is  that  which 
IS  left  open,  and  the  steam  takes  a  simi- 
lar course  (but  through  difierent  pas- 
sages not  shown  in  the  figures)  as  in 
the  case  of  starting  the  engine.  During 
the  time  the  piston  abutments,  «^^,  are 
passing  the  passages.  A' A',  the  sliding 
stops,  F'F%  must  of  course  be  vHholly 
withdrawn  within  the  chamber,  G\  And 
so  also  when  the  sliding  stops  are  pro- 
truded across  the  annular  spaces,  H*fi% 
between  the  piston  and  the  cylinder,  B, 
the  mortices  in  the  sliding  stops  must 
coincide  with  the  ports  in  the  partition 
plates,  h^b^  \  but  a  movement  equivalent 
to  one  of  the  ports,  at  once  seals  the 
ports  and  prevents  a  further  flow  of 
steam  to  or  from  the  cylinder  until  after 
the  piston  has  passed  and  the  stop  again 
crosses  the  annular  space. 

( To  be  continued,) 
— ♦ — 

FRASBR*S   SLBCTBO-MAONBTIO    BMOtNB. 

Sir, — I  have  pleasure  in  replying  to 
Mr.  Fraser's  communication  of  tne  2i3rd 
ult.  in  the  same  spirit  in  which  he  has 
noticed  my  strictures  on  his  formei 
letter.  At  the  same  time  I  roust  be 
plain  in  pointing  out  what  I  conceive  to 
be  erroneous  in  his  deductions,  for  it  is 
always  a  source  of  regret  to  those,  who 
like  myself  are  habituated  in  the  every- 
day course  of  our  professional  avocations, 
to  reduce  every  mechanical  prqject  to 
some  practical  calculation,  to  see  a 
talented  and  ingenious  person  of  another 
profession,  spending  time,  nft^ney,  and 
talents  on  some  "  favourite  scheme  ** 
which  could  not  by  any  possibility  be 
brought  into  ordinary  use. 

I  shall  allude  to  a  few  points  in  Mr. 
Eraser's  letter  in  the  order  in  which  I 
find  them,  premising  that  I  have  no 
particular  partiality  for  any  plan  of  elec- 
tro-magnetic motion  that  I  have  yet 
seen. 

I  entirely  object  to  the  term  "  theore- 
tical results  '*  as  applied  to  my  calcula- 
tions. In  mechanics  there  are  practical 
calculations  founded  on  known  data 
Thus,  if  I  have  given  the  are  of  a* 
steam  piston,  and  ue  intended  pressure 
x2 
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of  Steam,  I  know  what  the  result  will  he, 
though  the  two  have  only  an  imaginary 
existence.  In  like  manner,  having  the 
effective  force  of  two  magnets  given,  it 
if  a  mere  practical  calculation  which  is 
required,  to  ascertain  the  power  to  be  ob- 
tained from  a  certain  combination  of 
such,  due  allowance  being  of  course 
made  for  friction  and  other  known  resis- 
tances. But  in  the  case  of  Mr.  Fraser'a 
engine,  taken  in  its  most  favourable  con- 
dition, it  is  impossible  to  obtain  any 
satisfactory  results,  since  it  requires  only 
a  simple  calculation  to  show  that  an 
enormous  number  of  magnets,  vibrating 
at  a  greater  sneed  than  is  known  bv  ex- 
perience to  be  practicable,  would  yet 
afford  only  a  trifling  amount  of  effective 
power.  By  Mr.  Fraser's  own  calcula- 
tions (which  I  shall  presently  show, 
would  not  hold  good  practically j)  it 
would  take  no  less  than  10,560  magnets 
to  produce  one  horse-power,  supposing 
the  rapid  number  of  150  vibrations  of 
the  sets  of  magnets  in  a  minute,  and  ex- 
clusive of  friction ;  and  no  ingenious 
mechanic  could  by  any  possible  arrange- 
ment obtain  even  so  favourable  a  result 
as  this.  This  brings  me  to  the  statement 
of  the  alleged  deficiency  of  power  of 
those  machines  made  on  the  common 
rotary  plan.  To  this  I  must  reply,  first, 
that  Mr.  Fraser's  mode  of  testing  the 
power  of  the  rotary  engine,  though  an 
apparently  accurate  and  conclusive  one 
to  a  person  who  is  not,  as  he  admits,  a 
practical  mechanician,  is  far  from  being 
a  correct  method — and,  secondly,  he 
must  be  unaware  of  the  actual  results 
which  have  been  obtained  from  such  en- 
gines for  some  years  past. 

First,  then,  it  is  a  well-known  me- 
chanical truth,  that  a  trifling  power  with 
a  great  speed  is  equal  in  effect  to  a  far 
greater  poWer,  at  a  proportionably  less 
velocity.  In  the  rotary  magnetic  engine 
the  actual  power  in  operation  at  the  ex- 
tremity of  the  revolving  maffnets  is  but 
trifling — ^say  from  S  or  4  lbs.  to  8  or 
10  lbs.,  but  the  effect  is  produced  from 
the  great  distance  through  which  that 
power  travels  in  a  minute.  Whilst  it 
would  be.perfect]y  easy  to  arrest  the  mag-* 
nets  by  the  hand,  the  power  of  the  ma- 
chine, if  conveyed  by  suitable  gearing, 
to  a  shaft  revolving  at  a  slower  rate, 
might  be  very  great,  and  applicable  to 
many  purposes.  And,  secondly,  this 
power  80  reduced  in  speed,  has  been  suc- 


cessfully applied  by  Professor  Jaeobi  to 
the  propulsion  of  a  large  boat,  contain- 
ing four  persons,  with  but  a  moderate- 
sized  battery,  at  four  miles  an  hoar, 
and  in  America  to  working  a  taming 
lathe,  &c.  In  Scotland,  also,  a  mag- 
netic locomotive  was  constrocted 
which  propelled  a  light  weight  at  three 
or  four  miles  an  hour.  These  per- 
formances are  not,  I  admit,  very  en- 
couraging, but  I  mention  them  to  show 
that  more  progress  has  been  made  in 
electro-motion  than  your  correspondent 
appears  to  be  aware  of. 

The  objection  as  regards  the  retention 
of  the  current  may  not  be  so  great  when 
it  is  suspended  merely,  and  not  reversed. 
I  am  not  at  all  sure  of  this  however, 
since  its  retention  in  the  arrangement 
suggested  by  Mr.  Fraser  would  prevent 
the  separation  which  is  required  after 
each  act  of  attraction.  I  need  scarcely 
remark  that  the  **  comparatively  slow 
motion'*  alluded  to  as  an  advantage.  Is 
the  strongest  possible  objection  that 
could  be  raised. 

After  a  careful  consideration  of  yoar 
correspondent's  two  letters,  I  confess  I 
cannot  at  all  coincide  with  him  in  his 
opinion  that  any  advantage  is  to  be 
gained  by  an  imitation  of  nature,  and  I 
believe  that  the  sooner  he  relinquishes 
the  supposed  analogy  between  the  action 
of  the  muscles  and  that  of  an  electro- 
motive engine,  the  sooner  he  will  be  con- 
vinced by  a  few  short  and  simple  calcu- 
lations, that  his  arrangement  would  not 
answer  in  practice.  His  remedy  for  the 
resistance  of  the  wire,  which  he  dednoes 
from  considerations  of  this  kind,  viz., 
''adding  several  more  batteries,"  is  (if 
he  will  excuse  m^  straightforwardness) 
the  most  unpractical  that  could  have 
been  named.  The  very  objection  to  the 
employment  of  electro-magnetism  as  a 
motive  power  consists,  not  in  its  impossi- 
bility, (since  it  is  at  once  seen  that  by  a 
multiplication  to  any  extent  of  the  mag- 
nets and  batteries  any  amount  of  power 
is  obtaina*ble,)  but  it  is  the  cost  of  the 
battery  power  which  makes  its  adoption 
economically  out  of  the  question.  The 
same  objection  also  does  not,  as  stated, 
apply  <'  to  any  other  kind  of  electro- 
motive machine  whatever,'*  simply  be- 
cause Mr.  Fraser's  plan  requiring  at  least 
10,000  magnets  to  produce  one  horse- 
power, would  also  necessitate  perhaps 
500  times  the  length  of  copper  wire  of 
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an  ordiDary  rotary  engine  of  tliat  power, 
and  consequently  a  vasify  increased  ex- 
pense of  battery  power. 

Is  your  correspondent  right  in  saying 
that  galvanic  power  accumulates  in  the 
battery,  and  is  discharged  with  more 
effect  if  its  action  (t.  e,  change  of  direc- 
tion  or  suspension,)  be  less  rapid?  I 
apprehend  this  to  be  an  error,  but  shall 
be  very  glad  if  any  of  your  readers,  con- 
Tersant  with  batteries  as  applied  to  the 
transmission  of  a  current  through  wires, 
will  set  me  right  if  I  am  wron^. 

In  reference  to  the  applicability  of  Mr. 
Eraser's  arrangement  to  the  propubion 
of  machinery,  I  would  ask  any  of  your 
practical  readers  how  they  would  trans- 
mit the  forces  of  100  sets  of  96  magnets 
to  a  crank  or  fly-wheel,  recollecting  that 
the  first  moving  magnet  in  each  set  or 
column  moves  through  one-twelfth  of  an 
inch,  the  second  two-twelfths,  the  third 
three-twelfths,  and  so  on  to  the  last, 
which  moves  8  inches.  I  am  sure  they 
will  agree  with  me  in  thinking  Uiat  it 
would  be  incomparably  more  difficult 
than  the  ordinary  rotary  plan — in  short, 
that  it  would  be  practically  impossible. 

In  conclusion,  I  would  respectfully 
suggest,  that  Mr.  Fraser  in  endeavouring 
to  work  out  an  ingenious  theory  founded 
on  laws  of  the  human  system  (as  to 
which  I  am  quite  incapable  of  venturing 
a  remark)  has  overlooked  the  absolute 
necessity  of  putting  pen  to  paper,  and 
calculating  on  the  ordinary  plan,  the 
theoretical  mechanical  effect  of  any  ar- 
rangement, even  under  its  most  ad  van - 
taffeous  form  ;  and  if  the  practical  re- 
sults of  the  rotary  plan  fall  so  far  short 
(as  he  supposes)  of  the  theoretical,  it 
may  also  be  conceded  that  a  similar  de- 
duction should  be  made  in  the  estimate 
of  so  complicated  a  method  as  that  of 
his  invention.  Another  important  point 
to  be  remembered  is  that  a  small  power 
moving  through  a  considerable  space,  is 
infinitely  superior  to  an  immense  power 
with  a  very  slow  motion.  Ist  Because 
the  expense  of  the  machine  is  much  less. 
2nd.  Its  weight  and  complexity  are  pro- 
portionately diminished.  And,  3rd,  by 
far  the  most  important,  the  cost  of  work- 
inff  it  is  lessened  in  a  like  proportion. 

In  electro-magnetic  motion,  the  desi- 
derata are  these :  The  smallest  possible 
number  of  parts  (maniets,  &c.,)  moving 
at  the  greatest  possible  speed,  with  the 
imallest  possible  length  of  copper  wire, 


and  consequently  of  battery  power,  and 
therefore  the  smallest  attainable  con- 
sumption of  fuel  (metal  and  acid)  or  in 
other  words  the  least  possible  expense  of 
working.  The  principle  of  your  cor- 
respondent's arrangement  involving,  as  I 
Jiope  I  hate  shown,  a  violation  of  almost 
every  one  of  these  requisites,  there  does 
not  appear  in  my  estimation  any  rea- 
son for  hoping,  that  any  possible  adap- 
tation of  Uiat  principle,  however  ingeni- 
ous, will  prove  of  practical  use. 

I  am,  Sir,  yours,  &c., 
F.  F. 

Newport,  November  4,  1848. 


COLLATBBAL  U8B8  TO  WfllCH  BVA  WALLS 
MAT  BB  APPLIBD. 

It  is  not  usual  to  obtain  collateral  uses 
from  those  costly  works,  river  or  sea 
walls;  yet  there  are  few  cases  where 
this  might  not  be  effected  so  as  to  com- 
pensate for  a  great  part  of  the  expense 
of  such  structures. 

In  the  instance  of  the  sea  wall  formed 
on  buoyant  masses  at  Sheerness,  Sir 
Samuel  Bentham*8  intention  was  to  cover 
them  over  with  an  inverted  arch  of  brick, 
after  filling  them  in  with  cheap  indu- 
rating materials  to  about  low- water  mark, 
and  above  that  height  to  employ  the 
cavities  of  the  wall  for  useful  purposes. 
He  had  received  the  commands  of  the 
Admiralty  to  provide  accommodations 
there  for  the  victualling  and  other  de- 
partments, as  well  as  for  the  dockyard ; 
and,  in  consequence,  designed  that  wharf 
for  the  delivery  of  supplies  of  victualling 
stores  without  the  intervention  of  small 
craft,  even  to  the  largest  ships.  The 
cavities  in  the  wharf  wall,  were  therefore 
appropriated  as  store  cellars  for  beer, 
wine,  &c.,  these  celUrs  extending  back- 
wards to  die  old  sea  wall,  to  be  arranged 
either  with  or  without  open  areas  between 
them,  and  communicating  one  with  the 
other  or  not,  as  most  suitable  to  the. 
uses  for  which  tliey  were  respectively 
destined. 

In  the  cavities  of  the  walls  in  the 
dock- yard  Sir  Samuel  proposed  to  form 
"  store  cellars  for  pitch,  tar,  rosin,  oils, 
and  other  particularly  inflammable  stores, 
as  also  for  coals,  &c."*  There  were  also 
to  be  ''covered  receptacles  for  all  the  boats 
required  to  be  kept  in  constant  readiness 

*  Letter  to  the  Nftvy  Board,  Feteuuy,  1812. 
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for  instantaneous  use/*  Also  **  detached 
cavities  in  the  wharf  walls  for  heating 
pitch,  charring  wood,  and  for  irapreg- 
natin^^  it  with  preservative  materials,  and 
for  other  operations  from  which  accidents 
from  fire  are  particularly  to  be  appre- 
hended." '*  In  some  cases  tha  height  of 
the  wall  above  low  water  would  admit  o^ 
two  stories  between  the  surface  of  the 
floor  and  the  pound  line  of  the  wharf.** 
Sir  Samuel  Beniham  the  more  ponr 
fidently  designed  this  extensive  use  of 
cavities  in  the  wharf  walling,  from  the 
experience  obtained  in  Portsmouth  dock- 
yard, where,  according  to  his  proposal, 
the  useless  upper  part  of  the  great  reser- 
voir had  been  arahed  over  above  the 
watev  to  th«  l^▼«l  pf  the  yard,  and  the 
cellars  thus  obtained  being  perfectly  ven- 
tilated, were  employed  for  a  variety  of 
purposes:  amongst  others,  for  carrving 
on  experiments  in  dessicating  wood — ^a 
proof  of  their  being  dry. 

In  private  undertakings,  a  similar  ap- 
propnation  of  the  upper  parts  of  sea  and 
river  walls,  would  compensate  for  great 
part  of  the  expense  incurred  in  their 
construction.  Thus  the  rents  of  cellars 
in  an  embankment  of  the  Thames  might 
be  made  to  return  a  fair  interest  for 
capital  sunk  on  the  work.  Besides  this, 
immense  security  would  thus  be  afforded 
against  conflagration,  since  any  store  that 
might  take  fire  could  be  inundated  either 
from  the  river  itself  or  from  adjacent 
pipes  of  water  companies. 

In  constructing  the  masses  at  Sheer- 
ness,  it  was  ascertained  that  the  mate- 
rials could  be  most  economically  disposed 
in  masses  of  24  instead  of  21  feet  oase; 
as  these  greater  dimensions  would  aflord 
a  considerable  increase  of  stowage  room ; 
and,  in  some  cases,  it  would  be  ad- 
vantageous to  give  the  backs,  at  least, 
a  circular  form. 

The  making  the  cavity  above  each, 
mass,  in  many  cases,  a  separate  store- 
house, he  considered  hignly  advanta- 
geous, as  facihtating  at  any  time  an 
ascertainment  of  the  quantities  of  articles 
in  store.  Indeed,  this  recommendation 
in  regard  to  the  storehouses  of  naval 
arsenals  is  eouatly  desirable  in  extensive 
private  storehouses,  namely,  **  that  the 
receptacles  for  all  descriptions  of  stores 
be  contrived  in  such  manner  as  that  the 
several  articles  may  be  deposited,  or 
taken  out  (as  far  as  possible),  each  article, 
or  each  package  of  articles,  separatelj, 


without  disarrangement  of  the  rest ;  and 
so  that  their  condition  and  quantities 
may,  in  a  great  degree,  be  inspected  and 
ascertained  without  removal,  and  this  in 
the  case  of  the  most  unwieldy  stores,  not 
less  than  of  the  small  ones."* 

It  is  the  want  of  puch  arrangements 
in  the  storehouses  of  our  dock-yanU, 
which  constitutes  the  great  impediment 
to  taking  stock  in  them. 

Norembttrl,  1848, 

MATHEMATICAL  1LICRKATI0K8 
SIMPLIFIED. 

Sir, — There  is  a  class  of  ezerciscp 
which  appear,  at  first  sight,  to  be  very 
difficult  of  solution,  but  which,  I  shall 
endeavour  to  show,  ar^  of  very  e^sj 
solution.  If  I  give  a  few  examples,  and 
answer  them  myself,  there  will  be  this 
double  advantage  attendins  the  plan :  it 
will  prevent  yoi}r  readers  from  puzsling 
themselves,  and  occupy  less  space  in  your 
columns. 

Example  l.^What  will  be  the  siae  qf 
a  farm  lying  in  a  square,  that  shall  con- 
tain one  rood  of  land  to  5i  yards  of  out- 
side fencing  ? 

Answer. — 5^  yards  is  one  rod;  and 
there  will  be  40  units  of  surface  measure 
to  one  unit  of  side  measure,  and  40  x  4 
»160  rods  the  length  of  one  side. 

Example  2. — What  will  be  the  side  of 
a  square  inclosure,  that  shall  cost  as 
much  fencing  at  Is.  Sd.  a  rod  as  seeding 
the  land  did  at  ISs.  4d.  per  acre? 

Answer. — Here  the  seeding  will  be 
one  penny  the  rod,  and  there  will  be  15 
units  of  surface  measure  to  one  unit  of 
side  measure,  .'.  15x4=60  rods,  the 
length  of  the  side  of  the  field. 

Example  3. — Let  a  number  of  sove- 
reigns be  placed  round  the  sides  of  f 
square,  in  such  a  way  that  there  shall  be 
one  sovereign  to  every  inch  of  perimeter] 
then  let  two  shillings  be  placed  upon 
every  square  inch  of  surface.  "What  will 
be  the  side  of  the  square  that  there  niav 
be  exactly  shillings  enough  to  giyc  fm 
change  for  all  the  sovereigns  ? 

Answer. — It  is  very  clear  that  here  is 
10  units  of  surface  to  ope  unit  of  side 
measure, .-.  10  x  4  "40  inches,  the  lengtli 
of  the  side. 

Now,  Mr.  Editor,  if  you  will  draw  the 
square  upon  your  library  table,  then 
'*  fork  out "  160  soyereigns  and  3,600 

•  sir  Samuel  B^atbam't  «« |)«tl«k««ta  ip  •  ^Mk 
Amaali  y«lvH^,  18U, 
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shilUqgi,  y<m  may  readily  prove  the 
truth  of  tfaJB  by  laying  down  the  cash  : 
it  would  be  the  best  demonstration  that 
was  ever  given  to  a  problem. 

It  will  now  appear  that  the  simple 
figure  4  ma)r  always  be  used  as  a  mufti- 
puer  in  all  similar  examples,  relating  to 
the  aquare ;  indeed,  ihe  magic  influenoci 
of  this  figure  render  all  such  exercises  so 
easT,  that  they  might  he  introdueed  into 
a  chapter  of  mental  arithmetic. 

All  similar  examples  relating  to  the 
trigouy  admit  of  an  equally  easy  solution 
if  we  use  the  number  6*9284  as  a  eon** 
stant  multiplier.  Take  a  well  known 
example  from  Hutteo. 

Example  4.— What  will  be  the  aide  of 
an  equilateral  triangle  whose  area  oost 
as  much  paving  at  id.  a  foot  as  pallisad- 
ing  the  three  sides  did  at  a  guinea  a 
yard? 

Answer. — Here  the  prices  are  84d.  % 
foot  and  8d.  a  foot,  and  we  obtain  lOi  of 
surface  measure  to  one  of  side  measure, 
.-.  10*5  X  6-9284 « 72*75  feet  nearly,  the 
length  of  the  side,  and  72'75>  x  0*433 » 
2291-68  the  area* 

I  am  no  disciple  of  Euclid,  capable  of 
developing  things  by  the  power  of  my 
own  natural  genius ;  it  is  Hutton's  own 
solution  of  the  last  example  (page  114) 
that  has  made  me  so  figure  wise  upon 
the  subject  —  HuttcrCt  Mensuration^ 
large  edition,  1802.  Is  there  a  later 
edition  ?  I.  L. 

'WolTertoo,  NoTember4, 1848. 

ON  COMOaNBRIC  SURD  VOUATIOKS.      BT 
PROFRSSOR  TOUlfG. 

In  Number  1314  of  this  Magazine  is 
an  interesting  and  original  paper  on  this 
subject  by  my  esteemed  friend,  Mr. 
Cockle,  in  which  a  doubt  is  expressed  as 
to  the  accuracy  of  the  solution  siven  to  a 
certain  surd  equation  in  my  elementary 
work  on  algebra.  The  only  objection  to 
Mr.  Cockle*8  amendment  seems  to  be,  as 
that  gentleman  has  noticed,  that  it  would 
imply  the  admissibility  of  the  equation 
-  0  »  +  0.  With  all  becoming  deference, 
this  condition  is,  I  think,  fatal  to  the 
proposed  alteration ;  for,  by  taking  the 
reetpraeal,  we  shonld  be  obliged  to  admit 
thia  other  condition :  —  oo  i«  +  0,  and, 
therefore,  by  transposing,  that  0—2  oo, 
which  ist  of  course,  erroneous.  More* 
over,  if  the  root  «^d  be  eonsidered  to 
betooff  to  eaoh  of  the  oongenerio  surd 
eqnattOBi  into  whieh  the  rational  q^ia- 


dratio  may  be  decomposed,  then»  as  this; 
quadratic  has  also  the  root  4;«>3^,  it 
would,  in  all,  have  three  roots,  viz.  5,  5, 
and  3^. 

Mr.  Cockle's  remarks  have  led  me  to 
think  that  the  following  theorems  might 
be  considered  as  not  superfluous  addi- 
tions, although,  comparatively,  very  tri- 
fling ones,  to  the  theory  of  oongenerio 
surd  equations,  which  Mr.  Cockle  has  so 
fully  and  ably  disoussed  in  the  |ikgea  of 
this  Journal:^ 

1.  If  one  of  the  two  quadratic  sur4 
congeners  have  two  roots,  the  other  will 
have  no  root. 

2.  If  one  have  but  a  single  root,  the 
other  will  have  but  a  single  root. 

3.  The  roots  furnished  by  a  pair  of 
oongeners  can  never  be  equal. 

The  first  two  of  these  follow  f^om  the 
fact,  that  the  rational  quadratic,  furnished 
by  the  product  ol  the  congeneric  pair, 
must  have  two  rools^^and  only  twa 

The  third  is  an  ^inference  from  the 
truth,  that  a  quadratic  which  has  equal 
roots  must  have  rational  factors. 

In  connection  with  thia  subject,  I  may 
add,  that  the  theory  of  congeneric  equa- 
tion! suggests  a  much  more  fitting  ap- 
propriation for  Uie  term  imaginary  roots 
than  its  usual  application  is.  Mr.  Cockle 
has  clearly  perceived  this,  and  has  pro- 
posed to  change  the  term  imaginary ^  as 
commonly  used,  for  the  term  unreal; 
and  to  employ  the  former  only  in  refer- 
ence to  those  rootless  equations  which 
the  present  theory  has  brought  under 
consideration.  The  change  aopears  to 
me  to  be  in  every  respect  wortny  of  ge- 
neral adoption.  The  things  hitherto 
called  imaginary  roots  may  often,  as  I 
have  elsewhere  shown,  be  replaced  by 
real  values — values  which,  althouffh  not, 
in  strictness,  approximations  to  Vb»  so- 
called  imaginary  roots,  are,  nevertheless, 
approximate  solutions  to  the  equation,  or 
radier,  accurate  solutions  to  an  approxi- 
mate equation  \  and,  therefore,  as  admis- 
sible, and,  on  the  same  ground,  as  ap- 
proximate values  in  all  mathematical 
inquiries.*  This  circumstance  alone 
would  seem  to  justify  the  abandonment 
of  the  designation  imA^si^ry  rooU^  if,  as 
is  customary,  it  be  understood  that  an 
equation,  having  such  roots  only,  ad- 
mits of  no  approximate  solution.  In 
the  changed  nomenclature,  only  rootless 

•  See  **  Theory  aod  Solution  of  Equationi," 
second  edHioB,  ipage  811. 
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S nations  would  be  raid— neing  an 
Irmative  form  of  expression — to  have 
imaginary  roots. 

I  cannot  but  think  that,  prcyiously  to 
the  discussions  of  Mr.  Homer  and  Mr. 
Cockle,  in  reference  to  congeneric  equa- 
tions, our  knowledge  of  the  constitution 
of  equations  could  scarcely  be  said  to 
have  been  complete.  Most  persons 
would  have  demurred  to  the  proposition 
which  affirmed  that  certain  rational  equa- 
tions, of  the  nth  degree,  might  be  decom- 
posed into  n  equations  of  the  first  degree 
in  more  ways  than  one : — that  two  sets 
of  n  factors  of  the  first  degree,  entirely 
difibrent,  might  exist,  which  neverthe- 
less would,  upon  being  severally  equated 
to  zero,  furnish  the  same  series  of  roots. 
Yet  the  statement  is  true,  if  we  regard 
that  equation  or  factor  to  be  of  the  first 
degree  which  has  only  one  root 

Before  terminating  this  brief  commu- 
nication, candour  compels  me  to  admit 
that  the  arguments  I  have  used  above 


against  the  admissibility  of  the  equation 
~0a  +  0,  in  the  case  before  us,  may 
possibly  be  met  by  serious  objeetioiu.  I 
give  them  here  as  thoie  which  I  believe 
prevailed  with  me  at  the  time  of  writing 
out  the  solution  referred  to;  but  I  reoora 
them  with  some  degree  of  misgiving, 
and  am  willing  to  believe  that  the  th^ 
rem  3,  above,  may  be  shown  to  be  un- 
tenable when,  as  in  the  present  example, 
the  value  of  st  is  such  as  to  cause  Uie 
irrational  part  of  the  congener  to  vaniriif 
as  well  as  the  rational  part  In  my  own 
mind,  therefore,  I  wish  it  to  be  under- 
stood that  the  point  mooted  remains  In* 
some  measure  in  abeyance.  It  is  proper, 
further,  to  add,  that  although,  as  noticed 
above,  the  first  discussion  of  this  class  <rf 
equations,  after  the  mere  passing  notsee 
of  Gamier,  was  by  Mr.  Homer,  jet  I 
believe  that  that  discussion  originated 
with  and  was  suggested '  by  Professor 
Davies. 
BelCuti  Norember  3,  1818. 
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Sir, — I  beg  leave  to  lay  before  vour 
readers  a  new  description  of  testing- box, 
which  may  be  used  advantageously  in 
eonnecUon  with  the  earthenware  tubes 
lately  patented  by  Mr.  Whishaw,  for  con- 
veying telegraphic  wires  under  ground, 
or  it  may  be  used  in  like  manner  with 


the  wires  oontafaned  in  gutta  percha  tubes, 
described  in  my  letter  published  in  No. 
1310  of  the  MechanM  Mmgazime. 
A,  B,  C,  D  is  a  trough  of  earthenware, 
of  any  convenient  sise,  and  d)ont  siz 
inches  deep,  having  a  flange  nwnd  the 
edge.    E£are  the  tabes  oontauunig  tbe 
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wires,  and  passing  through  a  hole  at 
each  end  of  the  trough.  FF  are  bridges 
rising  from  the  bottom  of  the  box,  having 
an  J  number  of  holes,  G,  for  the  recep- 
tion of  a  brass  screw,  K,  which  is  to  be 
fixed  in  cement ;  H  is  the  top  of  the 
serew.  The  wires,  00,  are  attached  to 
the  screws,  and  connected  with  wires  at 
the  odier  end  of  the  box  bj  the  brass 
bands,  I.  The  cover  of  the  box  is  also 
of  earthenware,  and  secured  with  cement 
or  otherwise. 

M  is  the  end  of  the  box,  having  a  hole, 
N,  through  which  the  tube,  containing 
<the  wires,  passes,  and  is  secured  and  ren- 
dered water-tight  by  cement. 

The  peculiar  advantage  of  this  con- 
struction is,  that  the  whole  of  the  mate- 
rial is  a  non-conductor,  except  that 
part  which  is  necessary  for  continuity, 
and  that  all  danger  of  earth  contacU  is 
removed. 

I  am,  Shr,  yours,  &c., 

J.  H.  Hamiibetok. 

Brixton,  October  10, 1848. 

MSBSRS.   ROMTESI    AND  BBOWN's  SCEBW 
UNION  JOINT  FOR  WATSB  PIFK8. 

[Reglttered  under  the  Act  for  the  Protection  of 
Articles  of  Utility.} 


The  present  coupling  joint  is  remark- 
able, beyond  any  that  we  have  before 
met  with,  for  combining  great  simplicity 
with  quioknesa  and  certainty  of  opera- 


tion. The  ends  of  the  supply  and  delivery 
pipes  are  connected  by  a  screw  couplingi 
as  usual;  but  there  is  inserted  in  thi 
end  of  the  supply  pipe  a  midfeather,  A, 
with  a  projecting  knob,  B,  as  shovirn  in 
the  prefixed  figures.  On  turning  the 
coupling  in  one  direction,  the  knoD,^B, 
presses  on  the  top  of  the  spindle  of  the 
valve  in  the  supply  pipe,  and  thereby 
opens  the  valve ;  and  on  turning  it  the 
reverse  way,  the  valve  is  as  instantly 
closed. 

A  correspondent,  who  has  had  one  of 
these  union  joints  in  use,  writes  to  us  in 
these  terms: — "It  answers  admirably. 
The  youngest  boy  in  the  works  can  now 
open  the  hose  in  the  dark,  and  have 
water  in  a  minute  or  two.  Nothing 
could  possibly  be  more  effective.  The 
weight  of  the  whole,  including  the  valve, 
is  only  7i  lbs.  for  a  two- inch  jet,  and  the 
expense  a  mere  trifle." 


BOILBB  BBGULATORS.— 'MB.  BADDBLBT'S 
AND  ME.  mot's  INTENTIONS. 


Sir^ — I  should  have  remained  ignorant 
of  Mr.Baddeley*s  invention  but  for  his 
communication  inserted  in  your  last 
Number  (1317).  As  it  is  probable  that 
many  of  your  readers,  like  myself,  may 
not  happen  to  possess  your  Magaxine  so 
far  back  as  tho  *21st  vol.,  I  send  you  a 
sketch  of  Mr.  Baddeley's  substitute  for 
a  feed  pump  inserted  in  that  volume, 
leaving  it  to  your  readers  to  decide 
which  has  the  best  ckim,  to  the  invention 
of  a  good,  practical,  and  efficient,  regulator 
for  the  supply  of  water  to  steam  boilers. 
a  a,  are  two  slides,  to  which  a  recipro- 
cating motion  is  given,  alternately  open- 
ing and  cutting  off  the  respective  com- 
munications with  the  boiler  and  supply; 
s  and  10  are  two  pipes  leading  to  the 
boiler,  one  above,  and  the  other  below, 
the  water  line ;  b  is  the  supply  pipe. 

I  remain.  Sir,  yours,  &o. 

T.  MoY. 

1,  Cliffoid'f-Inn,  Nov.  7, 1848. 
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SAFETY   GUH   LOCK. 


PRESnrRS  OF  THK  BABTR   AOAINST 
KBVBTKMSNT   WALLS. 

Sir, — ^In  Moseley'fl  "  Mechanical  PVin- 
eiples  of  Engineering  and  Architecture/' 
page  443,  article  321,  the  author,  speak- 
ing of  the  pressure  of  earth  against 
revetement  walls,  proYCs  very  satisfacto- 
rily that,  in  the  case  where  the  wall  is 
yertical,  and  the  surface  of  the  earth 
horizontal,  that  that  pressure  is  repre- 
sented hy  the  maximum  value  of  P  with 
respect  to  i  in  the  equation 

P«i  ;i.  *8.  tan  I.  cot  (<  +  ^). 
P  representing  the  pressure  of  the  earth, 
H  the  weight  of  a  cubic  foot  of  earth,  x 
the  distance  from  the  surface  of  the 
earth  to  the  foot  of  the  plane  of  inci- 
dence, t  the  angle  between  the  vertical 
and  the  plane  of  incidence,  and  <f>  the 
limiting  angle  of  resistance.    Now  my 
difliculty  is,  that  the  author  asserts  that 
rfP^i        ^BJn  2  (i><^)— sin  2  t 
di  cos^  i.  sin*  {i  +  0) 

the  reason  of  which  I  cannot  see ;  for 
surely  the  dilTerential  coefficient  of  cot. 
(t  +  ^)  cannot  be 

1 
sin«  (i  +  0)* 
as  0  is  a  constant ;  and,  to  make  the 
matter  worse,  in  the  next  article,  when 
proceeding  to  find  the  maximum  value 
of  P  in  the  equation 

cot  t  +  cot  /3 
he  says,  "Expanding  eot  (t  +  ^),  and 
differentiating  m  respect  to  tan  t,"  &c. 

Why  does  he  expand  cot  (t  +  0)  in  this 
ease,  and  not  in  the  last  P  and  why  in 
in  ibis  case  does  he  differentiate  with 
respect  to  tan  t,  and  in  the  last  with 
respect  to  i. 

Hoping  that  some  of  your  many  able 
mathematical  oorrespondents  will  be  so 
good  as  to  satisfy  these  doubts, 
I  am,  Sir,  yours,  &c., 

A  COKSTANT  RbaDBB« 

Noyemter6,  1848. 

— ♦— 

THE      REMARKABLa     ACCIDBNT     AT     THE 

BLASTING  FURNACB,  MBRTHTB  TYDVIL. 

Sir,— -The  incident  mentioned  by  '*  An 
Old  Subscriber* 'as  happening  at  Merthyr 
Tydvil  is  so  curious  that  I  must  trouble 
him  to  describe  the  circumstances  a  little 
more  precisely  and  minutely.  For 
instance.  Was  the  12.inch  stop  valve 
seated  in  an  air  pipe  leading  to  w/hm 


the  hot-air  stove  ?•  Or  was  it  placed  In 
a  cross-pipe,  intended  to  transmit  the 
cold  blast  to  the  furnace  in  ease  of  aeet- 
dent  to  the  stove  or  heating  apparatns  ? 
What  is  meant  by  the  "  waste  "  out  of 
which  the  «  flame"  escaped  P  Or,  is  It  a 
bve  -  flow  for  a  part  of  the  blast,  the 
blowing  engine  still  working  during  the 
stoppage  of  the  blast  flow,  whilst  the 
furnace  is  tapped,  dammed  and  timped  ? 
Was  it  at  the  furnace-fall  that  the  mate- 
rials were  belched  out?  Were  the 
nozzles  still  in  the  tuyeres,  and  close 
stopped?  And  was  the  crucible  of  the 
fbrnace  continuously  connected  without 
obstacle  with  the  entire  length  of  hot 
air  pipes?  Is  the  main  pipe  subser- 
vient to  the  purpose  of  leading  the  blast 
from  the  equalizing  chamber  to  the  ftir- 
naccs,  and  branching  off  at  right  angles 
to  be  afterwards  divided,  and  subdivided, 
into  12  or  15  inch  service  pipes  to  the 
hot-air  stoves  ?  How  long  had  the  hot- 
air  pipes  been  in  use  ?  What  is  the 
cemeut  they  are  jointed  with,  and  will 
it  stand  a  red  heat  without  decomposi- 
tion ?  Of  what  colour  wat  the  name 
that  escaped  at  the  waste  f  When 
the  blast  is  shut  off,  oan  so  much  as  a 
breath  of  air  pass  to  the  furnace  ?  Is 
the  stop-valve  alluded  to,  a  disc  with  a 
turned  nevel  edge,  fitted  accurately  into 
a  bevelled  seating? 

These  queries  being  accurately  an- 
swered, will  enable  a  correct  opinion 
to  be  given  on  so  mysterious  yet  im- 
portant an  accident.  Nothing  that  oc- 
curs about  an  iron  stack  is  too  trivial, 
and,  if  I  mistake  not,  the  germ  of  a 
most  important  secret  is  kemelled  in  this 
remarkable  phenomenon. 

Wm.  Radlbt, 

Chemical  Engineer. 

November  1, 1848. 


SAFBTT   GUN  LOCK. 

Sir, — Observing  recently  an  advertise- 
ment of  a  safety  gun-lock,  patented  by 
Mr,  K,  Baker t  St.  JameS' street,  Lon^ 
don,  I  am  induced  to  trouble  you  again 
with  a  subject,  concerning  which  I  sent 
you  a  letter  in  the  spring  of  1845,  hot 
which  was  not  inserted  in  the  Mechanics* 
Magazine*    The  invention  I  then  de- 

*  We  perfectly  reiQember  reeeiving  this  letter, 
but  our  reuon  for  not  iuserting  it  vaa  the  sttttt 
indistinctness  of  the  sketches  which  accoinpanied  It, 
ThoM  now  MDt  m  Intelliglbte  eaouslL-^EB.  M .  M. 
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seriW  resembled  so  eloeely,  both  in 
its  objeet  and  means,  tbat  I  have  just 
seen  published,  that  I  shall  consider,  if 
the  patent  is  of  recent  date,  (and  I  ne?er 
heard  of  anything  of  the  kind  before,) 
that  the  right  of  priority  of  invention  is 
mine.  However,  be  that  as  it  may,  I 
beg  leave  to  lay  before  yon  again  a  short 
description  of  my  apparatus,  as  it  ap- 
pears to  roe  to  be  very  much  simpler, 
and  perhaps  safer  in  action,  than  tbat 
described  by  the  patentee. 

It  may,  then,  be  briefly  described 
thus.  Its  object  is  to  prevent  the  acci-  ^ 
dental  explosion  of  fire-arms,  and  fowl- 
ing-pieces especially,  from  being  left  on 
fall  cock.  On  the  new  plan,  they  can 
be  left  in  this  state  without  the  least 
danger,  and  thus  the  tedious  operation 
of  cocking,  immediately  before  firing, 
will  be  dispensed  with.  For  this  pur- 
pose, a  sliding- bolt  is  contrived  so  as  to 
wek  the  trigger  or  triggers  (for  one  bolt 
is  sufficient,  whether  the  piece  be  single 
or  double-barreled).  This  bolt,  which 
is  inserted  behind  the  lock-plate,  may 
be  pressed  inwards  by  the  thumb, 
which  naturally  falls  in  that  position  in 
firing.  On  being  thus  pressea,  it  is,  as 
it  were,  thrown  out  of  gear  with  the 
triggers,  which  are  thus  free,  and  able 
to  be  pulled.  If,  however,  the  instant 
before  firing,  the  sportsman  may  have 
changed  his  mind,  or  the  game  escaped, 
he  will  not,  as  according  to  the  pre- 
sent system,  hurry  o£P  with  his  gun  on 
full-cock,  and  wound  himself  or  com- 
panion ;  for  this  bolt  is  so  contrived,  that 
the  instant  the  pressure  of  the  thumb  is 
removed,  it  is  forced  by  the  recoil  of  a 
spring  into  its  former  position,  and  the 
lock  is  as  safe  as  before,  although  it  still 
remains  on  fhll-coek.  Now,  by  the 
patent  plan  above  mentioned,  this  object 
IS  attained  by  locking,  not  the  triggers, 
but  the  tumbler  of  the  lock  itself,  for 
which  purpose,  a  plan,  much  more  com- 
plicated than  mine,  combining  several 
joints,  levers,  &c.,  is  devised,  all  which 
will  render  the  first  cost  great  in  com- 
parison, and  the  taking  to  pieces,  oiling, 
&e.,  more  difficult,  than  on  my  plan.  To 
illustrate  these  remarks,  I  send  you  the 
inclosed  sketches,  which  are  very  nearly 
the  same  I  sent  you  three  years  ago. 

Of  these  figures,  fig.  1  is  a  side  section 
of  a  gun-stock,  on  the  line  x  :r,  in  fig.  2, 
(the  sliding-bolt,  d^  however  not  being 
hi  seotloK).    Fig.  3  is  a  top  section  on 


Fig.  1. 


Fig.  3. 


the  line  22:,  of  fig.  1 ;  a  a  are  the  triggers, 
which  must  be  made  wider  than  on  the 
old  plan,  according  to  which  they  would 
not  extend  further  to  the  left  than  the 
dotted  line,  b,  A  square  notch  must 
be  cut  out  of  the  corner  of  d  at  c,  as 
will  be  seen  better  in  the  separate  view, 
fig.  W  This  notch  fits  exactly  the  un- 
der corner  of  the  sliding  bolt.  This 
bolt  is  flush  with  the  lock-plate,  and 
moves  up  backwards  and  forwards  in  Uie 
mortice,  d,  e;  fwB.  spiral  spring, which 
is  fixed  on  to  the  inner  end  of  a,  and 
presses  it  outwards ;  the  other  extremity 
of  this  spring  is  fixed  to  a  stud;  this  is 
secured  in  the  mortice  by  the  screw  ff, 
which  being  removed,  the  whole  appa- 
ratus can  be  withdrawn  to  repair  or  oil. 
It  will  be  seen,  that  if  the  under  comer 
of  the  bolt,  a,  were  rounded  off,  it 
would  no  longer  lock  the  triggers ;  this 
therefore  is  done  in  the  part  marked  A, 
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vbieh  is  brought  exactly  to  coincide 
with  the  tri^gerSfWheD  the  bolt  is  pressed 
inwards.  Fig.  3  is  a  perspective  view  of 
the  underside  of  the  sliaioff-bolt,  sup- 
posine;  it  to  be  taken  oat  of  uie  mortice ; 
A  is  the  part  where  the  comer  is  rounded 
off;  at  A  it  is  gradually  inclined  npwards 
for  a  purpose  stated  below.  Now,  on 
this  notch  h  being  brought  to  coincide 
with  the  triggers,  one  or  both  barrels 
may  be  discharged,  and,  on  pressure 
being  removed  from  the  bolt,  the  spring 
y  forces  it  back  into  the  position,  fig.  1, 
and  the  incline  surface,  h,  in  returning, 
gradually    presses    back    the    triggers, 


which  had  been  pulled  back  in  firing ; 
n  is  a  plate  fixed  on  to  the  outer  end  of 
a,  for  the  more  con^nient  pressing  of 
it — a  cavity,  o,  being  providea  for  its  in* 
ward  motion. 

This  is  my  safety  gun-lock.  The  coo- 
triTance  can,  it  is  obvious,  be  applied  to 
guns  on  the  ordinary  plan,  and  ttie  coat 
of  the  bolt,  spring,  larger  triggers,  &e.y 
would  be  but  a  trifle. 

Hoping  that  you  will  give  this  letter 
an  early  insertion  in  your  Talnable  Ma- 
gazine, I  remain,  Sir,  yours,  &c. 

October  3, 1848. 


BAREILD  AND   SONS'   HAND-PRINTINO   PRVSS. 

(Registered  under  the  Act  for  the  Protection  of  Articles  of  Utility.    Meura.  Hanild  and  Soiu,  of 
Great  DiataiT-lane,  and  Friday-atreet,  London,  Printers'  Roller  Makers.    Proprietors.) 


Fig.  1  is  a  side  elevation  of  this  very 
clever  press  as  it  appears  when  at  woris, 
and  fig.  2  represents  it  in  the  act  of  being 
employed  to  make  an  impression ;  fig.  3 
is  an  end  elevation,  and  fig.  4,  a  plan. 
A  A  IS  a  basement,  to  which  the  two 


side  frames,  B  B,  are  securely  fixed ;  C 
is  a  casting  of  metal  havinff  two  rectan- 
gular surfaces,  D  and  £,  placed  at  right 
angles  to  one  another.  The  lower  sur- 
face, D,  is  the  form  upon  whioh  the  typei^ 
wood  cut,  or  die,  D",  is  fastened;  the 
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upper  surface,  £,  serTes  as  an  inkinff' 
table;  the  casting,  C,  is  attached  to  the 
side  frames,  B  B,  by  a  pin  or  fulcrum, 
F,  upon  which  it  is  free  to  be  raised  up 
from  or  pressed  down  upon  the  bed  A, 
by  means  of  the  handle,  G ;  H  is  the 
inking-roUer ;  I,  the  distributing  roller ; 
these  rollers  have  their  bearings  in  the 
two  arms,  K  K,  which  are  jointed  to  the 
tops  of  the  frames,  B  B ;  L  L,  are  bands 
of  Tulcanixed  caoutchouc  which  keep 
the  inking-roller  always  either  in  con- 
tact with  the  inking  surface,  E,  or  the 
types,  D,  according  to  the  position  oc- 
cupied by  the  moveable  part  of  the  press. 
The  bill,  or  other  paper,  to  be 
printed,  is  laid  upon  the  basement,  A, 
which  is  eoyered  with  a  thin  sheet  of 
Tulcaniced  caoutchouc.  The  inking  of 
the  types,  or  die,  and  the  impression  is 
effected  by  pressing  down  the  handle,  G. 


TBI  "  KOTB ' 


TO  SIR  H.  OOUOLAS  8 
PBOTSST.*' 


Sir,— An  <<  Old  Engineer,*'  pue  446 
(on/e)  is  partially  right  in  his  reference 
to  Mutton**  Tracttf  vol.  !.,  where  the 
impulse  of  a  particle  of  fluid  upon  an 
inelined  surface  is  shown  to  be  as  the 
sine  squared  of  inclination ;  but  if  he 
will  only  proceed  a  step  further,  and 
Integrate  the  expression  for  the  sum  of 
the  partial  resistances,  he  will  not  fail  to 
find  that  the  whole  resistance  to  the 
plane  in  the  direction  of  its  axis  (which, 
in  the  case  of  a  breakwater,  is  horizontal) 
will  come  out  as  the  sine  cubed  of  incli- 
nation. 

It  occurs  to  me,  that  this  oversight  is 
the  sole  cause  of  difference  in  the  views 
of  your  oorrespondenta,  as  to  whether  the 
impulse  in  direction  of  motion  should  be 
estimated  by  the  square  or  the  cube  of 
the  sine  of  inclination.  Take,  for  ex- 
ample, the  expression  R— n,  ^,  sin*  ^,  in 
which  n  is  the  number  of  particles  which 
act  horizontally  upon  the  plane,  g  the 
resistance  of  one  particle  estimated  pa- 
rallel to  the  axis,  and  ^  the  angle  of 
inclination.  Now,  without  diverting  the 
attention  by  cavilUng  as  to  whether  n  is 
a  symbol  or  a  factor  (perhaps  it  is  both), 
let  me  ask — should  I  be  warranted  in  con- 
cluding from  this  equation  that  R  is  as 
the  sine*  ^,  while  it  is  clearly  competent 
for  me  to  expand  n  in  terms  of  ^  ?  True, 
you  may  consider  n  constant ;  but  whe- 
ther it  is  constant  or  variable,  the  equa- 


tion n»AB.  sin  ^  is  rigorously  true 
(AB  being  the  length  of  the  plane),  and 
expresses  the  actual  integration -of  the 
wholS  particles  which  strike  the  plane. 
Now,  tois  being  a  true  value  of  n  in 
every  possible  case,  what  grounds  can 
exist  for  objecting  to  substitute  it  for  n 
in  the  above  equation ;  in  which  case 
there  will  result  R  -  AB.  q.  sin^  <t>  for  the 
whole  resistance  in  the  direction  of  the 
axis. 

How  these  resulta,  plain  as  the  alpha- 
bet, can  be  questioned  in  the  face  or  the 
authorities  cited,  and  the  very  opposite 
maintained  with  such  pertinacity,  I  can- 
not imagine.  I  can  assure  your  corre- 
spondent that,  for  my  own  part,  I  am  not 
unwiUing  to  see  the  truth  in  this  matter, 
and  believe  it  to  be  palpably  plain ;  but 
I  certainly  confess  my  inabUity  to  see 
my  way  through  what  appears  to  me  a 
fruitless  attempt  at  mystification. 

C:k>uld  the  *'  Old  Engineer"  be  pre- 
vailed upon  to  enter  on  Moseley's  5th 
chapter  (Hydrodynamics)  and  read  on 
to  p.  189,  he  would  find  the  case  in  a 
"nut  shell;"  or  would  he  be  so  good  as 
to  explain  what  ReoBMoy's  Hutton  means 
in  p.  590.  I  respectfully  challenge  the 
"  Old  Engineer"  to  produce  any  one  line 
in  these  distinguished  authors  against  the 
principles  contended  for  by  me ;  but  there 
IS  very  little  fear  that  in  the  present  case 
those  authors  will  be  further  consulted 
by  your  correspondent!  and  it  is  a  matter 
not  unworthy  the  exercise  of  his  judg- 
ment, whether  he  is  likely  to  add  to  his 
reputation  as  a  man  of  science  by  pro- 
longing the  discussion  of  this  subject. 

It  appears  to  me  that  the  note  to 
art  ii.  of  the  **  Protest  '*  inadvertently 
asserte  that  the  law  of  resistance  deve- 
loped in  terms  of  the  sine  of  inclination, 
which  is  shown  by  mathematicians  to  ob- 
tain in  the  case  of  an  element  of  the 
fluid,  is  that  which  obtains  for  the  whole 
resistance  upon  the  plane ;  but  the  inte- 
gration of  tnoae  elemente  will  show  that 
the  whole  resistance,  as  compared  with 
the  sine  of  inclination,  varies  as  the  cube 
of  the  latter.  How  far  this  lapeus  in 
the  note  affects  the  subsequent  reasoning 
in  the  "Protest"  it  will  be  for  those 
whom  it  interesta  to  determine. 

I  am,  Sir,  yours,  &c., 

Ratio. 
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The  Committee  on  Science  and  the  Arts,  oonetl- 
tuted  by  the  FriinkHn  Institute  of  the  State  of 
Pennsylvania  for  the  promotion  of  the  Mechanic 
Arts,  by  whom  vras  appointed  a  sub-committee 
to  examine  into  the  cause  of  the  explosion  of  a 
stationary  engine  in  Maiden-street,  Philadelphia, 
on  the  2nd  of  May,  1848. 

Report,  That  the  boiler  consisted  of  two 
ooncentric  cylinder!,  placed  with  their  axis 
vertical.  The  outer  one  was  10  feet  long, 
and  4  feet  in  diameter  ;  the  inner  one  was 
8  feet  long,  and  3  feet  7i  inches  in  diameter. 
They  were  made  of  i-ineh  boiler  iron,  and 
were  oonneoted  together  at  their  lower 
edges.  About  2  feet  below  the  top  of  the 
outer  cylinder,  the  inner  one  was  dosed  by 
a  stout  circular  head  of  boiler  iron,  i  inch 
in  thickness,  which  was  connected  with  the 
head  of  the  outer  cylinder  by  four  double 
wrought«iron  stay-bolts.  Through  this 
lower  head  passed  78  wrought-iron  tubes, 
about  6 1  feet  long,  of  which  48  had  an  in- 
ternal diameter  of  2  inches  each,  and  30  of 
li  inches,  arranged  In  concentric  circles, 
around  a  large  central  tube  of  the  same 
length,  7i  inches  in  internal  diameter.  They 
were  all  closed  at  their  lower  ends.  These 
tubes  were  firmly  secured  into  the  head  of 
the  inner  eyiinder  at  thdr  upper  ends,  and 
were  suspended  from  it  in  the  furnace.  The 
furnace  consisted  of  the  space  inside  of  the 
inner  cylinder,  the  lower  edge  of  the  fire- 
door  being  on  the  lerel  of  the  junction  of  the 
two  cylinders,  and  the  flue  or  smoke* pipe 
entering  just  below  the  lower  head  or  tube- 
•heet.  It  will  be  seen  that  the  water  or 
steam  space  consisted  of  the  upper  part, 
about  two  feet  in  length,  of  the  outer  cylin- 
der, the  space  between  the  two  cylinders, 
and  the  inside  of  the  tubes.  There  were  no 
stays  connecting  the  two  cylinders,  except 
those  which  hsTC  been  already  mentioned  as 
passing  between  the  two  heads.  The  fnr- 
naee  was  interior,  and  the  whole  of  the 
surfiioe  exposed  to  the  ajtion  of  heat,  with 
the  exception  of  the  areas  of  the  bottoms  of 
the  tubes,  and  the  tube  sheet,  which  was  far 
removed  frosa  the  fire,  was  arranged  yerti- 
cally.  The  feed-water  was  introduced  into 
tho  space  between  the  two  cylinders,  about 
3  inches  above  their  lower  junction,  and 
upon  the  right  side  of  the  fire-door.  There 
were  three  gauge-cocks  in  the  upper  part  of 
the  boiler,  the  lower  one  of  which  was  dis- 
used, having  beeome  obstructed  ;  the  second 
was  8  inches  above  the  tabe  sheet,  and  the 
third  7  inches  above  that.  This  boiler  was 
usually  connected  with  another  horizontal 
boiler,  13  feet  by  3i,  consisting  of  two  con- 
centric cylinders,  with  10  crossing  water 
tubes,  7  inches  in  internal  diameter.  The 
water  spaces  of  the  two  boilers  were  oon- 


neoted below,  and  a  pipe  passed  from  the 
upper  part  of  the  horizontal,  into  the  ateam 
space  of  the  vertical  boiler.  This  boiler 
was,  however,  not  in  use  at  the  time  of  tho 
accident.      "^ 

The  boiler  wia  thrown  nearly  verticallj 
upwards,  passmg  through  the  upper  stories 
of  the  building,  upon  the  ground  floor  of 
whieh  It  was  placed,  and  after  having  risen, 
according  to  tiie  evidence  of  eye-wiUieascs, 
to  a  very  great  height  in  the  air,  feU  tn  tiie 
street  at  a  distance  of  about  70  fert  firooa  Its 
point  of  departure. 

Upon  examining  the  boiler,  the  committee 
found  that  the  inner  cylinder  had  given  way 
near  the  bottom.  The  riveta  betweeR  the 
lowest  and  second  sheets  ha4  been  aboni  off, 
and  the  line  of  separation  wis  continusd  or 
one  side  by  the  tearing  of  the  iron,  so  as  to 
pass  about  halfway  around  the  boiler,  and 
at  each  end  of  the  flraetnre  Acre  was  a  short 
tear  in  a  vertical  direction.  The  inner  cy- 
linder had  been  forced  In  upon  the  tabes, 
which  were  displaced  and  crowded  together, 
and  was  folded  as  shown  in  the  aooomptny- 
ing  diagram,  which  represents  the  appear* 
ance  of  a  cross  section  made  just  abova  the 
top  of  the  fire-door.  The  centre  of  thla 
line  of  fracture  was  diametrioally  oppodta 
to  the  feed  pipe.  This  yielding  of  the  iuwr 
cylinder  was  less  towards  tha  tabe  shoot, 
above  which  the  boiler  was  appamtly  totally 
uninjured.  It  was  sufficiently  evident  than 
that  the  boiler  had  yielded  to  a  strong  prsa* 
sure  exerted  between  the  two  cvUnderSy 
which  had  forced  the  inner  one,  which  pre* 
seated  the  least  resistance,  inwards,  sheaiinf 
the  rivets  by  the  lateral  motion  of  the  boiler 
plates,  and  completing  the  opening  fbr  the 
escape  of  steam,  by  tearing  the  iron  itself. 
The  committee  had  two  pieces  of  the  iron 
cut  along  the  edges  of  the  fracture,  one  in 
the  direction  of  the  rolling  of  the  iron,  the 
other  at  right  angles  to  this  diroolion.  These 
pieces  being  reduced  by  filmg  to  a  proper 
cross  section,  were  placed  In  tha  brsaUng 
maehine  of  the  Institato,  for  tha  pnrpoaa  of 
testing  their  tensile  strength,  Tha  pieoa 
cut  in  the  direction  of  the  grain  of  tha  iron 
broke  in  the  part  where  it  was  grasped  by 
the  wedges,  with  s  strain  of  58,080  lbs.  per 
square  inch.  As  the  wedges  had  marked 
the  surface  very  deeply,  this  experiment  can 
only  suffice  to  give  the  lower  limit  of  Its 
tensile  strength,  and  the  committee  regret 
that  they  could  not  procure  another  piece  of 
the  iron  for  the  purpose  of  re peathig  the  ex- 
periment. The  piece  cut  across  the  grain 
broke  with  a  strain  of  60,480  lbs.  per  square 
faioh.    Tha  Iron  tharelhro  had  a  atrangth  te 
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>ttlst  tMiring  very  coneiderablx  above  the 
aTerage  of  boiler  iron.  It  however  pre- 
iOBted  a  very  crjitalUne  fracture,  and  fre- 
quently  broke  short  with  the  blow  of  the 
•ledge,  which  may  have  been  the  effect  of 
overheatiDg. 

The  oommtttee  noticed  no  conclusive 
marks  of  overheating  upon  the  iron,  but 
there  was  a  triaognlar  space  extending  from 
the  bottom  of  the  boiler  diametrically  oppo- 
site the  point  of  introdnetion  of  the  feed- 
water,  to  the  insertion  of  the  smoke  flae 
above,  in  which  the  whole  of  the  deposit 
whieh  thinly  coated  the  rest  of  the  boiler 
was  burned  off,  and  the  surface  was  clear. 

The  circumstances  connected  with  the 
explosion,  as  stated  by  Mr.  Miles,  the  pro- 
prietor, were  these : — The  engine  was  under 
the  ehtfge  of  a  lad  who  had  always  shown 
himself  to  be  careful  and  attentive.  He  was 
in  the  habit  of  iilUng  the  boiler  with  cold 
water  until  it  began  to  run  from  the  seoond 
gauge  ooek.  The  power  of  the  engine  was 
mted  out  to  workmen  in  the  building,  and 
WIS  principally  used  for  turning  grindstones* 
The  safety  valve  waa  usually  loaded  to  a 
pressure  of  98  lbs.  per  square  inch  (and  the 
measurements  which  the  committee  were 
enabled  to  make,  were  confirmatory  of  this 
part  of  Mr.*  Miles'  statement.)  The  aod- 
dent  happened  about  half  an  hour  before  the 
usual  hour  for  the  assembling  of  the  work- 
men in  the  morning.  Mr.  Miles  was  In  the 
house ;  as  the  steam  was  got  np  earlier  than 
was  neceisary,  he  directed  the  lad  to  open 
the  ftre-door,  and  shut  off  the  draught, 
which  was  done,  and  in  about  three  minutes 
the  boiler  exploded.  It  seems,  therefore, 
that  the  explosion  took  place  upon  the 
reduetion  of  the  temperature  of  the  boiler. 
The  force  must  have  been  tremendotis,  but 
the  destruction  of  the  building  by  fire,  and 
the  usual  vagueness  and  inconsistencies  of 
•ye-  witnesses  to  such  an  event,  prevent  any 
•ven  approximate  calculation  of  it. 

That  the  explosion  of  the  boiler  was  not 
eaused  by  a  gradually  accumulatiog  pressure 
arising  from  the  continual  formation  of 
steam  under  a  fastened  safety  valve>  the 
eironmstancea  of  the  case  show.  The  aeci- 
dent  having  ooeurred  before  the  time  for 
commencing  work,  every  even  plausible  mo- 
tive for  such  conduct  is  removed,  and  it 
oould  scarcely  have  taken  place  aceidentally 
under  the  heavy  pressure  neoessary  to  pro- 
duoe  the  effecU  exhibited.  Besides,  the 
oeonrrenoe  of  the  explosion  upon  the  reduc- 
tion of  the  heat  of  the  furnace,  appears  to 
the  committee  perfectly  conclusive  against 
this  supposition. 

That  the  boiler  did  not  explode  from 
oerelesaoesa  in  supplying  it  with  a  proper 
qiantUy  of  wttor,  la  rmdered  probable  by 


the  testimony  that  the  gauge  cooks  had  been 
shortly  before  tried,  and  that  a  large  quan- 
tity of  water  waa  actually  dischar^  Irom 
the  boiler  at  the  time  of  the  explosion.  The 
character  of  the  boy  who  had  charge  of  the 
boiler,  forearefulness,  joined  with  the  fact  that 
he  was  under  the  immediate  inspection  of  his 
employer,  and  the  total  absence  of  any  con- 
ceivable motive  for  wilful  negligence  in  thia 
regard,  should  suffice  to  reject  this  supposi- 
tion, if  it  be  possible  fairly  to  aoeount  for 
the  explosion  otherwise,  and  the  committee 
believe  that  a  mere  glance  into  the  arrange- 
ment of  the  boiler  will  suffice  to  show  the 
possibility  of  such  an  explanation. 

In  fact,  it  appears  to  the  committee  hardly 
possible  to  devise  a  boiler  of  a  more  danger- 
ous construction.  Narrow  water  apaces, 
most  of  them  tubular,  closed  below,  and 
presenting  the  least  advantages  for  the  for- 
mation of  currents,  by  means  of  which  water 
might  be  continually  supplied;  the  inner 
cylinder  presenting  a  surftice  of  90  square 
feet  without  a  single  stay,  and  exposed  to  a 
crushing  pressure,  so  that  every  change  of 
figure  diminishes  the  resistance  to  the  force 
of  the  stesm.  The  experienoe  with  loeo- 
motive  engines  shows  that  it  is  nearly  im- 
possible to  keep  water  in  the  narrow  water 
spacea  which  surround  their  fire-boxes,  and 
these  spacea  are  therefore  carefully  stayed, 
while  we  have  here  an  immense  surface  ex- 
posed to  the  same  source  of  danger,  without 
any  aupport  from  the  inner  sheU.  The 
steam  space  of  the  boiler,  allowing  for  this 
purpose  the  space  above  the  upper  gauge- 
oock,  was  much  too  small  for  a  stationary 
boiler,  and  the  water  space,  including  the 
interval  between  the  two  cylinders,  the 
tubes,  and  the  space  above  the  tube- sheet  aa 
far  as  the  upper  gauge  cock,  was  singularly 
small  when  compared  with  the  external  di- 
mensions  and  amount  of  material  of  the 
boiler.  In  fact,  the  whole  cubic  content  of 
the  water  room  was  but  82,535  cubic  inches 
(about  48  cubic  feet,  or  357  gallons).  Nor 
is  the  arrangement  adviaable  in  an  economi- 
cal point  of  view,  the  surface  exposed  to  the 
action  of  the  fire,  and  the  heated  air  being 
almost  entirely  vertical,  would  present  itself 
in  a  disadvantageous  position,  and  the  large 
clear  spaces  above  the  fuel,  would  permit 
much  of  the  heated  air  to  asoend  freely  and 
escape  without  communicating  ita  heat  to 
the  water  at  all.  The  boiler  therefore  could 
not  have  been  an  economical  one,  and  was 
most  undoubtedly  in  the  highest  degree 
unsafe. 

The  committee  believe  that  the  following 
is  the  most  probable  explanation  of  the  ca- 
tastrophe : — The  first  effect  of  the  heat  would 
be  to  expel  the  water  ttom  the  water  space 
between  the  two  oylindera  and  from  the 
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The  Committee  on  Science  and  the  Arts,  consti- 
tuted by  the  Franklin  Institute  of  the  8Ute  of 
Pennsylvania  for  the  promotion  of  the  Mechanic 
Arts,  by  whom  was  appointed  a  sub-coramitteo 
to  examine  into  the  cause  of  the  explosion  of  a 
stationary  engine  in  Maiden-street,  Philadelphia, 
on  the  2nd  of  May,  1848. 

Report,  That  the  boiler  coniisted  of  two 
concentric  cylinden ,  placed  with  their  axis 
vertical.  The  outer  one  wat  10  feet  long, 
and  4  feet  in  diameter  ;  the  inner  one  was 
8  feet  long,  and  3  feet  7i  inches  in  diameter. 
They  were  made  of  i-inob  boiler  iron,  and 
were  connected  together  at  their  lower 
edges.  About  2  feet  below  the  top  of  the 
outer  cylinder,  the  inner  one  was  closed  by 
a  stout  circular  head  of  boiler  iron,  i  inch 
in  thickness,  which  was  connected  with  the 
head  of  the  outer  cylinder  by  four  double 
wrought-iron  stay.bolts.  Through  this 
lower  head  passed  78  wrought-iron  tubes, 
about  6|  feet  lonff,  of  which  48  had  an  in- 
ternal diameter  of  2  inches  each,  and  30  of 
li  inches,  arranged  in  concentric  circles, 
around  a  large  central  tube  of  the  same 
length,  7i  inches  in  internal  diameter.  They 
were  all  closed  at  their  lower  ends.  These 
tubes  were  firmly  secured  into  the  head  of 
the  inner  cylinder  at  their  upper  ends,  and 
were  tospended  from  it  in  the  f  amaee.  The 
furnace  consisted  of  the  space  inside  of  the 
inner  oyUnder,  the  lower  edge  of  the  fire- 
door  being  on  the  level  of  the  junction  of  the 
two  cylinders,  and  the  flue  or  smoice-pipe 
entering  just  below  the  lower  head  or  tube- 
sheet.  It  will  be  seen  that  the  water  or 
steam  space  consisted  of  the  upper  part, 
about  two  feet  in  length,  of  the  outer  cylin- 
der, the  space  between  the  two  cylinders, 
and  the  inside  of  the  tubes.  There  were  no 
stays  connecting  the  two  cylinders,  except 
those  which  have  been  already  mentioned  as 
passing  between  the  two  heads.  The  fur- 
nace was  interior,  and  the  whole  of  the 
surftice  exposed  to  the  action  of  heat,  with 
the  exception  of  the  areas  of  the  bottoms  of 
the  tubes,  and  the  tube  sheet,  which  was  tar 
removed  froos  the  fire,  was  arranged  verti- 
cally.  The  feed«water  was  introduced  into 
the  space  between  the  two  cylinders,  about 
3  inches  above  their  lower  junction,  and 
upon  the  right  side  of  the  fire-door.  There 
were  three  gauge-cocks  in  the  upper  part  of 
the  boiler,  the  lower  one  of  which  was  dis- 
used, baring  become  obstructed  ;  the  second 
was  8  inches  above  the  tube  sheet,  and  the 
third  7  inches  above  that.  This  boiler  was 
usually  connected  with  another  horizontal 
boiler,  13  feet  by  3i,  consisting  of  two  con- 
centric cylinders,  with  10  crossing  water 
tubes,  7  inches  in  internal  diameter.  The 
water  spaces  of  the  two  boilers  were  con- 


nected below,  and  a  pipe  passed  from  the 
upper  part  of  the  horizontal,  into  the  steam 
space  of  the  vertical  boiler.  This  boiler 
was,  however,  not  in  use  at  the  time  of  the 
accident.      *" 

The  boiler  was  thrown  nearly  vertically 
upwards,  passing  through  the  upper  atorlea 
of  the  building,  upon  the  ground  floor  of 
which  ft  was  placed,  and  after  having  risen, 
according  to  the  evidence  of  eye-witnesses, 
to  a  very  great  height  la  the  air,  fell  in  the 
street  at  a  distance  of  about  70  iibet  from  Ha 
point  of  departure. 

Upon  examining  the  bo9er,  the  coxsmittee 
found  that  the  inner  cylinder  had  given  way 
near  the  bottom.  The  rivets  between  tfete 
lowest  and  second  sheets  ha^  been  abom  off, 
and  the  line  of  separation  was  continutd  oa 
one  side  by  the  tearing  of  the  iron,  so  as  to 
pass  about  halfway  around  the  boiler,  and 
at  each  end  of  the  firaetnre  there  was  a  short 
tear  in  a  vertical  direction.  "Hie  inner  cy- 
linder had  been  forced  In  upon  tihe  tuboi, 
which  were  displaced  and  crowded  together, 
and  was  folded  as  shown  in  the  accompany- 
ing diagram,  which  represents  tiie  appear- 
ance  of  a  cross  section  made  just  above  the 
top  of  the  fire-door.  The  centre  of  thia 
line  of  fracture  wu  diametrioaUy  oppodta 
to  the  feed  pipe.  This  yielding  of  theisBer 
cylinder  was  less  towards  the  tube  shoet, 
above  which  the  boiler  was  appaimitly  totally 
uninjured.  It  was  sufficientty  evident  then 
that  the  boiler  had  yielded  to  a  strong  prea« 
sure  exerted  between  the  two  cvUnders, 
which  had  forced  the  inner  one,  which  pre- 
sented the  least  resistance.  Inwards,  shearing 
the  rivets  by  the  lateral  motion  of  the  boiler 
plates,  and  completing  the  opening  fbr  the 
escape  of  steam,  by  tearing  the  Iron  itself. 
The  committee  had  two  pieces  of  (he  iroo 
cut  along  the  edges  of  the  fracture,  one  in 
the  direction  of  the  rolling  of  the  Iron,  tlie 
other  at  right  angles  to  this  direetioB.  Theaa 
pieces  being  reduced  by  filing  to  a  piop«r 
cross  section,  were  placed  in  the  breatiqg 
machine  of  the  Instituts,  for  the  pnrpoee  of 
testing  their  tensile  strength*  The  plooe 
cut  in  the  direction  of  the  grain  of  tim  Iran 
broke  in  the  part  where  it  was  grasped  by 
the  wedges,  with  a  strain  of  58,080  lbs.  per 
square  inch.  As  the  wedges  had  marked 
the  surface  very  deeply,  this  experiment  can 
only  suffice  to  give  the  lower  limit  of  its 
tensile  strength,  and  the  committee  regret 
that  they  could  not  procure  another  piece  of 
the  iron  for  the  purpose  of  repeating  the  ex- 
periment. The  piece  cut  across  the  grafn 
broke  with  a  strain  of  60,480  lbs.  per  ■qoare 
ineh.    The  iron  therelbre  had  a  strength  to 
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>nbt  tMi?ing  very  eoniiderably  above  the 
ayerege  of  boiler  iron.  It  howeTor  pre- 
■OBted  a  Tcry  cryitalUne  fractare,  and  fre- 
qnoBtlj  broke  short  with  the  blow  of  the 
sledge,  which  may  hare  been  the  effect  of 
OTorheatiDg. 

The  oommittee  noticed  no  conclusive 
marks  of  overheating  opon  the  iron,  bat 
there  was  a  triaognlar  space  eitending  from 
the  bottom  of  the  boiler  diametrically  oppo- 
site the  point  of  introdvction  of  the  feed- 
water,  to  the  insertion  of  the  smoke  flae 
above,  in  which  the  whole  of  the  deposit 
whieh  thinly  coated  the  rest  of  the  boiler 
was  burned  off,  and  the  sarface  was  clear. 

The  circnmstances  connected  with  the 
explosion,  as  stated  by  Mr.  Miles,  the  pro- 
prietor, were  these : — The  engine  was  under 
tlie  eharge  of  a  lad  who  had  always  shown 
himself  to  be  careful  and  attentive.  He  was 
in  the  habit  of  filling  the  boiler  with  cold 
water  until  it  began  to  run  from  the  seoond 
guge  eoek.  The  power  of  the  engine  was 
mtod  out  to  workmen  in  the  bnilding,  and 
was  principally  used  for  turning  grindstones* 
The  safety  valve  was  usually  loaded  to  a 
pleasure  of  98  lbs.  per  square  inch  (and  the 
measurements  which  the  committee  were 
enabled  to  make,  were  confirmatory  of  this 
part  of  Mr.*  Miles'  statement.)  The  acci- 
dent happened  abont  half  an  hour  before  the 
usual  hour  for  the  assembling  of  the  work- 
men in  the  morning.  Mr.  Miles  was  In  the 
house ;  as  the  ateam  was  got  up  earlier  than 
was  neoeasary,  he  diieoted  the  lad  to  open 
tte  fire<.door,  and  shut  off  the  draught, 
which  was  done,  and  in  about  three  minutes 
the  boiler  exploded.  It  seems,  therefore, 
that  the  explosion  took  place  upon  the 
reduction  of  the  temperature  of  the  boiler. 
The  force  must  have  been  tremendo\is,  but 
the  destruction  of  the  building  by  fire,  end 
the  usual  vagueness  and  inconsistencies  of 
eye- witnesses  to  such  an  event,  prevent  any 
even  approximate  calculation  of  it. 

That  the  explosion  of  the  boiler  was  not 
MUsed  by  a  gradually  aiocumulating  pressure 
arWng  from  the  continual  formation  of 
steam  under  a  fastened  safety  valve,  the 
ciroumstances  of  the  case  show.  The  aeci- 
dent  having  ooeurred  before  the  time  for 
commencing  work,  every  even  plausible  mo- 
tive for  such  conduct  is  removed,  and  it 
could  scarcely  have  taken  place  accidentally 
under  the  heavy  pressure  necessary  to  pro- 
duce the  effects  exhibited.  Besides,  the 
occurrence  of  the  explosion  upon  the  reduc- 
tion of  the  heat  of  the  furnace,  appears  to 
the  committee  perfectly  conclusive  against 
this  supposition. 

Tliat  the  boiler  did  not  explode  from 
OweleaaBess  in  supplying  it  with  a  proper 
quuiti^  of  water,  ia  rsndered  probable  by 


the  testimony  that  the  gauge  cocks  had  been 
shortly  before  tried,  and  that  a  large  quan- 
tity of  water  was  actually  discharged  ftvm 
the  boiler  at  the  time  of  the  explosion.  The 
character  of  the  boy  who  had  charge  of  the 
boiler,  for  carefulness,  joined  with  the  fact  thst 
he  was  under  the  immediate  inspection  of  his 
employer,  and  the  total  absence  of  any  con- 
ceivable motive  for  wilful  negligence  in  this 
regard,  should  suffice  to  reject  this  supposi- 
tion, if  it  be  possible  fairly  to  aoeount  for 
the  explosion  otherwise,  and  the  committee 
believe  that  a  mere  glance  into  the  arrange- 
ment of  the  boiler  will  suffice  to  show  the 
possibility  of  such  an  explsnation. 

In  fact,  it  appears  to  the  committee  hardly 
possible  to  devise  a  boiler  of  a  more  danger- 
ous construction.  Narrow  water  spaces, 
most  of  them  tubular,  closed  below,  and 
presenting  the  least  advantages  for  the  for- 
mation of  currents,  by  means  of  which  water 
might  be  eontinually  supplied;  the  inner 
cylinder  presenting  a  surfoce  of  90  square 
feet  without  a  single  stay,  and  exposed  to  a 
crushing  pressure,  so  that  every  change  of 
figure  diminishes  the  resistance  to  the  force 
of  the  stesm.  The  experience  with  loeo- 
motive  engines  shows  that  it  is  nearly  im- 
possible to  keep  water  in  the  narrow  water 
spacea  which  surround  their  fire-boxes,  and 
these  spaces  are  therefore  carefully  stayed, 
while  we  have  here  an  immense  surfkce  ex- 
posed to  the  same  source  of  danger,  without 
any  support  from  the  inner  shell.  The 
iteam  apace  of  the  boiler,  allowing  for  this 
purpose  the  space  above  the  upper  gauge- 
cock,  was  much  too  small  for  a  stationary 
boiler,  and  the  water  space,  including  the 
interval  between  the  two  cylinders,  the 
tubes,  and  the  space  above  the  tube,  sheet  aa 
far  as  the  upper  gauge  cook,  was  singularly 
small  when  eompared  with  the  external  di- 
mensions and  amount  of  material  of  the 
boiler.  In  fact,  the  whole  cubic  content  of 
the  water  room  was  but  82,535  cubic  inches 
(about  48  cubic  feet,  or  357  gallons).  Nor 
is  the  arrangement  advisable  in  an  economi- 
cal point  of  view,  the  surface  expoeed  to  the 
action  of  the  fire,  and  the  heated  air  being 
almost  entirely  vertical,  would  present  itself 
in  a  disadvantageous  position,  and  the  large 
clear  spaces  above  the  fuel,  would  permit 
much  of  the  heated  air  to  ascend  freely  and 
escape  without  communicating  its  heat  to 
the  water  at  all.  The  boiler  therefore  could 
not  have  been  an  economical  one,  and  was 
most  undoubtedly  in  the  highest  degree 
unsafe. 

The  committee  believe  that  the  following 
is  the  most  probable  explanation  of  the  ca- 
tastrophe : — The  first  effect  of  the  heat  would 
be  to  expel  the  water  ftom  the  water  space 
between  the  two  oylindara  and  finom  the 
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tabes  (except  the  centre  one.J    This  would 
be  easilj  and  efficiently  accomplished  in  con- 
sequence of  their  small  diameter,  and  closed 
bottoms,  with  the  exception  of  that  part  of 
the  water  space  where  the  feed  was  intro- 
duced, where  there  would  of  course  be  kept 
up  a  continual  current  of  water.    The  water 
then  being  expelled  from  these  spaces,  they 
would  soon  become  very  hot,  and  since,  in 
this  condition,  the  only  effective  communi- 
cation between  the  heat  of  the  fuel  and  the 
water  above,  would  be  by  means  of  that  in 
the  central  tube,  it  would  require  a  con- 
siderable time  to  heat  the  whole  water  up 
to  the  proper  temperature  for  generating 
steam  of  90  lbs.  pressure,  and  during  this 
time  the  walls  of  the  empty  spaces  would 
become  very  hot.    When  the  fire  door  of 
the  furnace  was  opened,  and  the  draught 
shut  off,  the  diminution  of  the  heat  would 
soon  permit  the  water  to  be  forced  back  by 
the  pressure  of  the  steam  above  it  into  the 
spaces  before  filled  with  steam  only,  and 
this  water  coming  in  contact  with  the  highly 
heated  sur&ces»  would  generate  suddeiSy  a 
steam  of  great  pressure,  which  could  not  be 
relieved  by  the  safety  vabre,  and  since  the 
action  woidd  continue,  the  boiler  must  give 
way,  which  it  would  do,  by  yielding  in  the 
weakest  direction,  that  is,  by  the  crushing 
inwards  of  the  inner  cylinder,  the  bending 
of  which  would  diminish  the  redstanee  to 
the  pressure,  and  thus  the  rivets  would  give 
way  and  the  iron  tear ;  the  water  then  bdng 
suddenly  brought    into    contact  with  the 
ignited  fuel,  a  second  pressure  would  be 
suddenly  developed,  which  finding  its  point 
of  resistance  on  the  lower  side  of  the  tube 
sheet,  would  propel  the  boiler  vertically 
upwards.     That  the  intense  pressure  was 
caused  by  the  return  of  the  water  upon  a 
surface  of  suddenly  heated  meUl,  is  evident 
from  the  fact  of  the  explosion  having  taken 
place  upon  the  reduction  of  the  temperature 
of  the  furnace ;  and  that  the  tubes  and  lower 
water  spaces  were  habitually  destitute  of 
water,  is  evident  among  other  things  from 
the  statement  made  by  Mr.  Miles  to  the 
committee,  that  when  the  boiler  was  filled 
with  cold  water  as  high  as  the  second  gauge 
cock,  the  expansion  upon  heating  would 
carry  it  up  to  the  upper  cock  before  the 
steam  began  to  blow  off,  at  95  lbs.,  and  how 
much  higher  he  did  not  know.    But  sup- 
posing  the  boUer  fiUed  to  the  second  gauge 
cock  with  water  at  32^,  and  then  to  be 
heated  to  346°,  which  corresponds  to  a 
pressure  of  105  lbs.  per  square  inch,  and 
admitting  the  commonly  received  coefficient 
A  for  the  expansion  of  water  for  180°,  the 
level  of  the  water  would  still  fall  more  than 
2i  inches  short  of  the  upper  gauge  cock. 
This  apparent  exp«isioii  muit,  therelbie, 


evidently  have  been  due  to  the  removal  of 
the  water  from  the  lower  part  of  the  boiler. 

The  committee  believe,  therefore,  that 
there  is  no  evidence  in  this  case  of  any  neg* 
lect  in  the  management  of  the  boiler  by  Mr. 
Miles,  still  less  of  any  fault  on  the  part  of 
the  maker,  either  in  the  materials,  or  the 
workmanship.  But  that  the  acddent  is  due 
entirely  to  the  very  faulty  plan  upon  which 
the  boiler  was  constructed — a  plan  which  is 
not  only  very  ill-judged  in  regard  to  eco- 
nomy, but  which  is,  moreover,  so  dangerovs 
as  to  render  such  a  boiler  utterly  inadniis- 
sible  in  practice,  and  presentable  as  a  nui- 
sance in  the  neighbourhood  where  it  may  be 
placed. 

Since  this  report  was  written,  more  spe- 
cimens of  iron  from  the  boiler  have  been 
sent  to  the  committee  and  tested  by  them. 

The  iron  was  crystalised  in  structare, 
with  fibrous  laminas,  and  was  evidently  very 
brittle  (cold  short.) 

Only  two  pieces  were  in  such  a  conditioa 
as  to  allow  of  an  experiment  upon  thdr 
strength.  The  first  of  these,  cut  with  the 
grain  of  the  iron,  broke  with  a  strain  of 
63,840  lbs.  per  square  Inch ;  the  other  pieee 
cut  across  tiie  grain,  broke  in  the  wedges 
with  48,720  lbs.  per  square  inch. 

It  will  be  seen,  therefore,  that  although 
brittle  and  improper  to  withstand  a  blow, 
the  iron  was  much  above  the  ordinary  aver^ 
age  of  strength  to  resist  a  steady  pressure. 
By  order  of  the  Committee, 

William  Hamiltow, 
Philadelphia,  June  8,  1848.  Aehuay. 

Franklim  Journal, 
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Fslicits  Raison  Sbllioos,  of  Paris, 
Widow.  For  certain  improwmemis  im 
propelling t  and  in  the  maekinery  employed 
therein,  (Communicated  by  her  late  hn»^ 
band,  Alexander  Francoie  SelHgw.)  PstenC 
dated  May  4,  1848  ;  specification  enrolled 
November  4,  1848. 

The  late  M.  Selligue  was  an  engineer  of 
considerable  eminence  in  France.  The  in- 
vention which  his  widow  hss  now  patentedt 
in  compliance  (we  have  heard}  with  a  desire 
expressed  by  her  husband,  conaista  in  ob- 
taining an  available  mechanical  power  from 
the  inflammation  of  hydrogen  gas,  mixed 
with  the  necessary  quantity  of  atmospheric 
air,  to  render  it  explosive,  and  in  the  n 
or  machinery  suitable  for  applying  the  i 
to  propelling  or  to  motive  purposes 
rally. 

It  is  proposed  to  employ  hydrogen  gas, 
alone  or  in  combination  with  other  gases,  to 
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render  it  cheaper ;  bat  any  other  ezploeiye 
gag  may  be  sabititnted,  and  uaed  in  pre- 
oieely  the  same  manner  aa  hydrogen  gaii 
although,  generally,  at  a  greater  expense. 

The  machinery  employed  consists  of  two 
eylindrical  chambers,  composed  of  any  mal- 
leable metal,  and  placed  in  the  stern  of  the 
Teasel,  partially  aboTe  the  line  of  floatation, 
in  whidi  the  gas  is  caused  to  explode,  and 
which  are  narrowed  towards  their  upper 
ends,  and  dosed  by  cocks  or  taps.  The 
diamberi  are  bent  almost  at  right  angles,  so 
that  the  top  portions  shall  be  nearly  vertical 
and  the  lower  portions  horixontal  to  the 
keel  of  the  ressel.  The  ends  of  the  hori- 
lontd  portions  passing  through  the  sides  of 
the  Tcssel,  are  open  to  the  water,  and  are 
fitted  with  laige  circular  collars,  which  lap 
over  the  sheadiing  of  the  hull,  to  which  they 
■re  made  fast  by  bolts  and  screws,  so  as  to 
render  the  space  between  the  wood-work 
and  the  chambera  perfectly  water-tight,  and 
also  to  keep  the  latter  firmly  in  their  proper 
podtions.  They  are  further  strengthened 
by  the  employment  of  suitable  stays  in  the 
Interior  of  the  vessd.  The  openings  to  the 
water  should  be  placed  as  far  down  beneath 
the  line  of  floatation  as  posuble,  in  order 
that  the  water  which  flows  into  them,  after 
the  gas  has  exploded,  may  do  so  at  a  speed 
greater  than  that  of  the  Tessel  itself  through 
the  water,  and  so  prevent  anydiroinutioD  of 
the  effect  resulting  from  the  expldsion,  that 
la  to  say,  of  the  speed  of  the  Teasel. 

In  addition  to  the  cock  in  the  top  of  the 
contracted  portion  of  each  chamber,  by 
which  atmospheric  air  is  admitted,  there 
are  two  others  on  dther  ude ;  by  the  first 
of  these  the  hydrogen  gaa  is  pumped  in 
from  a  gaaometer,  and  by  the  seeond  the 
hydrogen  is  caused,  after  ita  intermixture 
with  atmospheric  air,  to  ignite. 

The  mode  of  igniting  the  gaa  is  as  fol* 
lows  :-^The  barrel  of  the  exploding  cock  is 
pierced  with  three  holes,  and  its  plug  is 
fitted  with  a  lever,  by  which  it  is  opened  or 
shut.  To  the  lever  is  fixed  an  arm,  which 
carries  at  the  other  end  a  small  cup,  which, 
at  each  doting  of  the  tap,  dips  into  a  reser- 
voir, contdning  alcohol  or  other  easily 
Inflammable  liquid,  and  takes  up  a  portion 
tliareof.  At  the  opening  of  the  tap  the  cup 
is  brought  baek  into  ita  origind  podtion, 
and  empties  itself  through  a  fnnnd  on  to  a 
wpongtt  the  flame  of  which  la  thus  main- 
tained. The  sponge  is  composed  of  a  net- 
work of  platina  wire,  filled  with  amianthus, 
and  is  fixed  to  the  interior  sides  of  the  hole 
of  the  barrel  of  the  tap,  in  such  manner  as 
not  to  prevent  the  free  access  of  a  current 
of  air  to  the  flame.  Or,  in  place  of  the 
sponse,  there  may  be  employed  a  gaa  homer 


or  jet,  placed  in  the  interior  of  the  plug,  and 
supplied  from  a  gasometer,  or  small  dcoho- 
lic  lamp,  the  wick  of  which  terminates  in 
the  centre  of  the  hole  of  the  plug.  Another 
gas  burner  or  lamp,  kept  constantly  lighted, 
is  placed  underneath  the  centre  of  the  hole 
of  the  tap,  the  object  of  which  is  to  relight, 
after  each  successive  explosion,  the  interior 
gas  jet,  or  the  dcohol  in  the  sponge,  or  the 
wick  of  tiie  dcoholic  lamp.  Or,  again,  in- 
atead  of  any  of  the  preceding  methods,  the 
gaa  of  the  interior  jet  may  be  ignited  by 
means  of  a  voltaic  pile  or  other  electric 
machine ;  and  a  dide-vdve  may  be  substi- 
tuted for  the  oock.  The  taps  by  which  the 
atmospheric  air  and  hydrogen  gaa  are  ad- 
mitted, communicate  with  pumps,  which 
differ  in  no  respect  firom  the  ordinary  force 
or  lifting  pumps,  and  should,  of  course,  be 
dosed  at  the  moment  of  explosion.  The 
inflow  and  outflow  of  the  gases  is  regulated 
by  slides,  to  which  two  motions  are  com- 
municated— one  to  and  fro,  in  a  horizontal 
right  line,  and  the  other  verticd,  which  is 
effected  by  shifting,  at  the  end  of  the  hori- 
xontd  movement,  the  gear  of  the  guide 
pinion.  A  small  steam  engine  may  be  em- 
ployed to  work  the  pumps,  and  to  give 
motion  to  the  different  parts  of  the  appara- 
tus. 

From  what  has  been  stated,  it  will  be  seen 
that  the  operations  to  be  performed  are, 
Pirstly,  to  exhaust  the  gases  in  the  chambera 
after  the  explodona  have  taken  place; 
aecondly,  to  inject  atmospheric  air  and  hy- 
drogen gas ;  tUrdly,  to  turn  the  tap  so  as 
to  dmt  off  communication  with  the  lamp 
or  gas  burner,  and  by  the  same  movement, 
to  bring  the  small  gas  jet  in  the  interior  of 
the  plug  into  contact  with  the  explosive 
mixture  in  the  chamber  ;  fourthly,  to  open 
the  exploding  tap  as  the  explosions  take 
place,  and  so  on  for  each  successive  opera- 
tion. The  explosions  are  to  be  effected  in 
each  chamber  dtemately ;  and  it  is  sup- 
posed that  Jiey  will  take  place  as  regularly 
as  the  asoent  or  descent  of  the  piston  of  a 
steam-engine.  When  they  are  oppodte  to 
each  other,  and  the  slide  travels  to  and  fro, 
one  of  these  pumps  exhausts  one  chamber 
while  the  other  iigects  the  other.  The 
number  of  the  chambers,  thdr  diameter, 
length,  form,  and  place  in  the  vessel,  may 
be  varied  aecocdiog  to  drcnmstances,  and  in 
aome  casea  it  is  propoaed  to  place  two  addi- 
tiond  ones  in  the  bows  to  drive  the  vessel 
aatern. 

The  hydrogen  gas  may  be  obtained  by  the 
cold  procesa  of  evolving  it  from  iron  or 
zinc  steeped  in  a  suitable  acid  diluted  with 
water,  or  by  the  hot  process,  aamely»  from 
the  oecompodtion  of  water  by  i 


474   SPECIFICATIONS  ENHOLLBD  BBTW^BN  TUS  4tU  AND  UtU  OF  NOV^BU^ 


coal.  The  last  method  ia  oonsidered  to  be 
the  most  ecoQoroic«l. 

A  moditicatioQ  of  thia  arrangement  con- 
sists iti  interposing  a  piston  between  the 
gas  and  water  in  the  chamber}  which  is  com- 
posed of  a  number  of  metal  plates  so  hinged 
together  as  to  assume  a  horizontal  position 
and  afford  free  ingress  to  the  water  after 
the  gas  has  exploded,  and  Yertical  when  the 
pressure  on  both  sides  has  become  equalised 
by  the  effect  of  their  own  gravity.  The 
piston  is  brought  to  its  original  position 
from  the  extremity  of  the  chamber  after 
each  explosion  by  means  of  a  weighted 
chain  attached  to  its  inside  surface. 

The  mode  of  applying  the  motive  power 
thus  obtained  to  hydraulic  purposes  conaista 
in  the  employment  of  a  metid  chamber,  some* 
what  like  an  inverted  syphon  in  shape,  which 
is  closed  at  one  end,  and  furnished  with  the 
same  apparatus  for  injecting  the  atmospheric 
air  and  hydrogen,  and  then  igniting  the  mix« 
ture  as  before  described.  It  is  placed  in  a 
water  tank,  and  has  a  valve  in  the  bend 
through  which  the  water  entera  from  the  tank 
after  each  explosion.  The  explosion  has  the 
effect  of  driving  the  water  down  one  leg  and 
up  through  the  other,  in  which  are  a  series 
of  valves,  to  a  very  considerable  weight; 
or  it  may  be  shot  up  into  a  reservoir, 
whence  it  may  be  allowed  to  fall  in  a  stream 
upon  the  float  boards  of  a  seriea  of  water- 
wheels. 

In  order  to  prevent  the  too  rapid  con- 
densation in  the  chambers,  the  temperature 
(resulting  from  the  explosion  of  the  gas) 
is  kept  up  for  a  longer  period  of  time  than 
would  otherwise  be  possible  by  superposing 
a  layer  of  some  substance,  the  speoifU:  gra- 
vity of  which  is  less  than  that  of  water, 
and  its  boiling  point  higher. 

The  patentee  claims  **  the  propelling,  or 
moving  bodies,  or  machines,  by  the  power 
resulting  from  the  explosion  of  a  due  ad- 
mixture of  hydrogen  gas,  or  other  inflam- 
mable gat  with  atmospheric  air,  such  pewer 
being  generated,  regulated,  and  applied  in 
the  manner  and  by  the  means  before  ex- 
emplified and  described." 

Hkm»y  William  Schwartz,  Great 
St.  HKtKNS,  London,  Mkrchamt.  Ftr 
Impro9fment9  H  8ttamMn§in9i.  {Beimg  m 
CammtmUaiiim.)  Patent  dated  May  4, 18481 
speoification  enrolled  November  4»  1848, 

In  this  engine  there  are  two  eylindem 
superposed  one  upon  the  other.  The  top 
one,  which  is  the  smallest,  communieatea 
with  the  under  one  by  ordinary  means.  The 
steam  ia  admitted  above  and  below  the  piston 
of  the  smaller  cylinder,  which  is  conse- 
quently driven  downwards,  and  the  eom* 
monioatioa  between  the  two  eylinden  being 


in  the  meantime  opened,  the  steam  benenMi 
ia  consequently  driven  into  the  larger  cylin.- 
der,and  its  piston  thereby  forced  down,  aii4 
the  air  ben^th  expelled.  The  oommnnicatiom 
between  the  two  cyliodera  is  then  abut  cff, 
and  the  steam  above  the  piston  of  the  lower 
one  condensed  or  allowed  to  escape,  that  !«• 
a  vacuum  is  created  and  the  atmospherie  air 
admitted  beneath  its  under  surface,  the  1UI9 
balanced  pressure  whereof  forces  the  piaion 
upwards.  This  piston  is  without  a  X94a 
hat  oommunicatea  its  upward  motiw^  h]r 
pressing  tgainat  the  ends  of  the  two  oqr* 
necting  roids  which  are  fumiahed  with 
springs  to  regulate  the  motion.* 

The  patentee  claims  **  ateam-engines  o«a- 
structed  on  the  principle  hardn  deacribedi 
wherein  the  motive  power  obtained  from 
steam  and  air  ia  made  to  ael  upon  Whms 
pistons,  or  pistons  not  imfuediatelj  ^a<* 
neoted  with  connecting-rods." 

Albxandbr  South  wood  SrocKBa, 
YoRK'PLAOs,  City-road.  C$r$mlm  nsi- 
provementi  in  iim§  •  ieachmn  and  l«ree» 
shtno-cardi,  or  hoiders  for  MUeAee,  jMsa, 
pvu,  netdiH,  smd  other  ariielet,  and  in  ik$ 
modo  of  momi/aeitainff  ih$  i«fls«.  Patent 
dated  May  4,  1848;  speoifioation  eRroUed 
November  4,  1848. 

The  improvementa  in  time-teachera  (for 
instructing  children  to  read  the  time  off  the 
dials  of  time  markers)  oonsists  in  itampinf 
or  punching  them  out  of  thin  sheeta  of 
suitable  metal,  with  the  necessary  fignrc« 
thereon,  and  riveting  loosely  in  the  eaotrta, 
hands  of  steel  which  by  their  elastioity  may 
retain  their  position. 

The  improvementa  in  boxee  ooneiat  u% 
punching  lids  and  bodise  a^parately  out  of 
metal  aheets,  with  groovea  on  their  edgea  to 
correspond  one  with  another.  Or  witk 
tongues  to  form  the  hinges.  Or  ottt  of  oro 
piece  of  sheet  metal,  with  the  pieoe  «onneec- 
ing  the  lid  to  the  body  to  serve  as  hinges 

The  improvementa  in  ahow-carda  consist 
in  stamping  or  pnnobing  them  out  of  sheeta 
of  metal  with  projections  or  indoRtatioRS. 
into  which  fit  the  joints  or  indoRtatioai 
of  the  articles  to  be  exhibited,  and  tlwcebj 
held  without  tacking  or  further  finlsRings> 

The  patentee  c&aims  "  the  improveaseRtt 
in  tina-teachera  and  show-cards*  the  saodsa 
of  maRnfttcturtng  them  and  the  eosahinRfeioR 
of  boxee"  before  desoribod. 

Lrwio  Dunrar  Gordon,  or  Arsv** 
don-strbbt,  WasTMiMaTRR,  Oirix.  ]£«• 


*  We  presume  that  the  |rftton  of  the  top 
nedi 


is  immediately  oonneeted  wHh  the  <  _ , 

by  the  de&cent  Trhereof  they  are  brought  into  cw 
tact  with  the  top  surface  of  the  piston  of  tlie  under 
cylinder  In  a  fit  position  for  having  its  upwud 
motien  commanicaled  la  them. 
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piNBVB.  Fbr  <m  tatprovemfls/  or  improvt' 
ment9  in  railway 9,  Patent  (for  EDgland,) 
May  9i  1848 ;  epecificatioo  enrolled  No* 
vember  9,  1848. 

We  gave  the  details  of  this  invention  two 
weeks  ago  from  the  specifioation  of  Mr. 
Gordon's  Scotch  patent  (see  a»/e  p.  420), 
and  need  now  only  add  the  claims  with  which 
his  English  specification  conclndes. 

"  Wpat  I  claim  as  my  invention  i9» 

'<  FitHi  Forming  the  ends  of  rtils  in  such 
d  nton^  that  the  end  of  one  shall  rest 
npon  the  end  of  enother  in  the  manaer  de* 
SOdbedt 

'*  Sitond,  The  manner  of  adapting  thin 
plttes  of  iron  to  form  sleepers  for  snpport- 
ing  rails,  as  described,  combined  with  the 
node  of  fattening  the  chairs  to  malleable 
iron  sleepers,  also  described. 

"  Third,  The  mode  of  supporting  the 
ends  of  the  rails  by  means  of  a  girder,  ai 
described. 

**  Fourth f  The  arrangement  for  fastening 
the  rails  in  the  chairs  above  described. 

"  And,  fifth,  the  mode  of  preparing  the 
heys  for  railways  in  the  manner  described," 

WxLUAM  M'HABnr,  Salford,  Mana- 
GBB,  and  JoavpH  Lbwis,  Salford,  Ma- 
CBiNB  Makbr.  For  ctrtain  improvement9 
in  machinery  or  apparatw  applicable  to  the 
preparation  and  spinning  qf  cotton,  wool, 
eilk,  flax,  and  other  fibroue  aubstaneet. 
Patent  dated  May  9,  1848;  specification 
enrolled  November  9,  1848. 

This  invention  has  for  its  object,  1st.  The 
more  economical  workiqg  of  slabbing,  rovr 
Ingi  itck,  i|nd  throstle  frames  by  making  the 
spindles  thereof  (which  are  supported  in  top 
beafingSt  i^nd  driven  by  warves  or  pinione 
helow  the  copping-rail,  in  the  usoal  way,} 
in  two  parts,  to  facilitate  the  doffing  of  the 
bobbin  ;  and,  2nd.  To  obviate  the  necessity 
of  having  new  spindles  when  the  bearings 
thereof  become  worn,  by  placing  hoops  of 
9teel  or  other  suitable  metal  thereon,  to 
form  such  bearings,  and  which  can,  conse- 
quently, be  replaced  by  fresh  ones  when 
worn. 

Qaim.  —  ''  Wo  claim  ttie  construction 
of  spindles  before  described,  whereby  we 
4re  enabled  to  doff  the  bobbin  from  the 
ap|i|dles  without  removing  the  splndlee 
IVom  their  bearings  or  disoonneoting  the 
iny'WS  9Mr,  4nd  particuUriy  the  mak- 
ing of  the  spindles  in  two  portion*, 
und  attaching  ^em  together  in  such  parte 
and  iq  such  manner  by  socket-joints,  or 
othei  suitable  means,  as  that  the  bobbin 
fnay  traverse  freely  over  the  joint ;  and  « 
IQBd^ctloa  of  1^  portion  of  the  diAmeter  of  the 
spindles  near  |he  top,  whereby  they  may  hp 
luted  Bp  ^rq^h  t^  top  bearing,  9m  {in- 


clined et  a  sniBoient  angle  to  allow  of  the 
bobbin  being  doffed  between  the  disconnect- 
ed parts ;  and  also  placing  hoops  of  steel, 
or  other  suitable  material,  on  the  spindles, 
to  form  the  bearings  thereof." 
Richard  Laming,  C light  la  Garonn^, 
Frai;cb.  For  an  improvement  or  improve' 
mente  in  the  manufacture  qf  oxalic  add. 
Patent  dated  May  9,  1848. 

No  Specification  enrolled. 

Edward  Haioh,  Wakbfibld,  Plumb- 

XR,  AND   MaNAGBR   0¥    TBB    WaKBVIBLD 

Watbrworrs  Company.  For  an  invent 
tion  for  measurinff  water  or  any  other 
fluid.  Patent  dated  May  9,  1848 ;  specl? 
fication  enrolled  November  9,  1848. 

This  invention  for  measuring  water  or 
other  liquids,  consists  of  a  wheel  or  dmi9> 
divided  vertically  by  a  partition,  which  con- 
tains on  each  side  three  measuring  cham- 
bers. Above  the  drum  is  a  **  preparatory 
cistern''  into  which  the  liquid  flows  from 
two  feed-pipes,  and  which  is  divided  into 
four  parts.  The  water  flows  from  this  ds* 
tern  in  two  streams  into  one  of  the  mea- 
suring chambers  on  either  side  of  the  parti- 
tion alternately ;  so  that  while  one  chamber 
is  filling,  the  liquid  flows  through  the  ma- 
chine ;  but  the  gauge  cocks  and  other  parts  of 
the  machine  being  so  nicely  adjusted,  and  ita 
being  made  to  register  twice  as  much  as  is 
actu^y  measured,  no  error,  it  is  stated,  can 
occur.  This  drum  is  mounted  on  a  horizon- 
tal spindle,  and  carries  at  one  end  a  toothed 
wheel  which  gears  into  a  toothed  piolon, 
and  communicates  its  revolving  motion  to 
an  ordinary  indicating  apparatua  as  nsaal. 
On  the  periphery  of  the  vertical  partition 
are  six  projecting  pins  (equal  to  the  number 
of  measuring  chambers)  which  catch  againrt 
and  rest  upon  the  extremity  of  a  tumbling 
lever,  which  is  weighted  at  the  other  end 
by  a  ball,  so  that  when  the  weight  of  the 
water  in  the  measuring  chamber  exceeds 
that  of  the  regulator,  it  gives  way,  allows 
the  pin  to  fall,  the  chamber  to  torn,  and  the 
water  consequently  to  flow  out. 

The  patentee  claims—'*  An  apparatus  or 
machine  consisting  of  a  preparatory  eistern 
in  connection  with  a  drum  or  wheel  oontain- 
ing  two  sets  of  measuring  chambers,  mto 
whi<4i  the  water  flows  alternately  from 
openings  in  the '  preparatory  cistern,'  and 
made  to  revoWe  by  the  liquid ;  and  also  the 
employvsent  of  the  tumbling  lefer,  or  regu^* 
lator,  aa  before  described." 

locruttaUon  in  Steam  fotkr^— M.  Cava,  t^i 
eminent  French  engineer,  announced  that  he  has 
ascertained  that  a  number  of  imaU  oak  Ulockf 
thrown  into  etaam  hoUen  ha*  the  efleet  of  com- 
pletely preveatiag  incrustaaons,  and  thai  il  it 
sumciant  ta  renew  thfl^  aW»Ut  ones  a  llfftnight. 
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RBCBNT  AlCBRICAN   PATBNTt. 
(Selected  tnm  the  Franklin  J<ntmal.) 

Improvbmbnt  in  Brakes  fob  Rail- 
way Cars.    John  R.  Grout. 

Claim. — '*  I  claim,  in  the  first  place,  the 
manner  in  which  the  momentum  of  the  cars 
operates  the  bralce  of  the  tender  by  means  of 
the  fixture  upon  the  first  car  and  the  rocking 
shaft,  jointed  slide-rod,  and  springs  in  the 
tender,  the  same  being  combined  and  ope- 
nted  substantiallf  as  described. 

**  Secondly,  The  particular  manner  in 
which  the  slide  and  lever  in  the  car  are 
arranged  and  operated  as  described ;  includ- 
ing in  the  said  claim  the  manner  in  which 
the  resistance  of  the  tender  operates  the 
brake  of  the  car,  or  cars  in  trun,  by  means 
of  the  rod  in  the  tender ;  and  the  slide  lever, 
rods,  springs,  and  rocking- shaft  in  the  car, 
the  whole  being  combined  and  operating 
snbstantiaUy'as  before  described. 

"Thirdly,  I  claim  the  manner  in  which  I 
combine  and  arrange  the  respective  parts  of 
the  regulator ;  that  is  to  say,  I  claim  in  com- 
bination the  forked  lever  attached  to  the 
rocking  shaft,  the  sliding  tube  which  plays 
upon  tibe  shaft,  to  which  the  lower  ends  of 
the  arms  of  the  regulator  are  attached ;  the 
wheel  to  which  the  upper  eods  of  the  said 
arms  are  attached,  which  wheel,  by  its  fric- 
tion upon  a  friction  plate  or  wheel,  commu- 
nicates the  action  of  the  arms  of  the  regu- 
lator to  the  machinery  beneath ;  by  which 
arrangement,  when  the  momentum  of  the 
train  is  suddenly  diminished,  the  arms  with 
their  weights  and  the  tube,  may  continue 
their  motion,  thereby  preventing  the  ruptur- 
ing of  the  apparatus,  which  would  result 
from  the  atuchlng  of  the  arms  of  the 
regulator  to  the  shaft,  as  has  heretofore 
been  done. 

"  The  mechanical  arrangements  all  being 
the  same,  substantially  as  hereinbefore  de- 
scribed, or  varying  therefrom  only  in  form, 
which,  it  will  be  evident  to  every  one  con- 
versant with  mechanics,  may  be  done  with- 
out an  invention  or  the  introduction  of  any 
new  principle.'* 

Improvembnt  in  Watbr  Whbblb. 
Uriah  A.  Boyden, 

The  patentee  says, — "The  nature  of  my 
invention  consists  hi  causing  the  stream  or 
streams  of  water  from  a  water-wheel,  to 
diverge  gradually,  or  in  cavsing  the  water 
which  is  qeeted  from  a  water-wheel,  to  be 
diffused  gradually,  whereby  the  momentum 
which  the  water  has  on  leaving  the  water- 
wheel,  is  expended  in  diminishing  the  pres- 
sure of  the  water  or  air  on  the  parts  of  the 
wheel  which  the  water  last  leaves,  which  is 
effected  by  applying  a  diverging  or  flaring 
passage,  or  pusages,  the  water  necessarily 
passes   throvgh   aftar  teavlng   the  wheel, 


which  causes  the  stream,  or  streams  of  water 
to  expand,  or  spread  gradually,  or  to  be 
gradually  diffused;  and  hence  I  call  this 
adjunct  to  the  wheel,  which  I  have  invented, 
a  dijvser.** 

Claim. — **  I  claim  the  diffuser  as  described 
and  as  adapted  and  applied  to  all  tur- 
bines, reacting,  and  all  other  water-wheels 
to  which  the  same  is  applicable,  viz.,  those 
which  receive  the  water  between  their  peri- 
pheries and  axis,  and  discfaaige  the  water  at 
their  outer  or  circumferential  parts,  whetlier 
these  parts  be  cylindrical,  conical,  convex, 
concave,  or  of  whatever  other  form.  I  do 
not  confine  my  claim  to  the  precise  foius 
of  my  diffuser  described  above,  but  I  extend 
it  to  all  forms  which  are  essentially  the 
same,  in  which  the  parts  are  so  shaped  as  to 
form  a  gradually  diverging,  or  spreading 
passage,  or  passsges,  or  in  which  the  pas- 
sage, or  passages  spread,  diverged,  or  en- 
larged from  the  wheel,  by  degrees,  or  by 
small  steps,  or  offsets,  so  as  to  cause  the 
stream,  or  streams  of  water  on  or  after 
leaving  the  wheel,  to  expand,  spread,  or  be 
diffusdl  gradually,  or  by  small  steps,  er 
degrees,  so  as  to  expand  a  considerable  por- 
tion of  the  momentum  which  the  water  has 
on  leaving  the  wheel,  in  diminishing  the 
pressure  of  the  water,  or  atmosphere,  on 
the  circumference  of  the  wheel,  or  parts  of 
the  wheel,  from  which  the  water  is  ejected." 

Improvbmbnts  in  Rail  Road  Whbbls. 
Perry  G.  Gardiner. 

The  patentee  says,—"  The  nature  of  my 
invention  consists  in  forming  wheels  of  two 
corrugated,  crimped,  or  convoluted  discs  of 
metal,  having  exterior  convexities,  united  to 
a  rim,  or  tire,  by  means  of  screw  bolts 
drawing  inwards  their  centres,  and  expand- 
ing the  peripheries  of  the  discs  into  grooves 
in  the  inner  side  of  the  rim." 

Claim. — "What  I  claim  as  new,  is  the 
forming  a  wheel  of  two  corrugated,  crimped, 
or  convoluted  discs  of  metal  with  outward 
convexities,  combined  with  a  rim,  or  tire,  by 
means  of  screw  bolts,  drawing  inwards  their 
centres,  and  expanding  their  pheripheiies 
into  grooves  in  the  rim. 

Improvbubnt  in  Stphonb.  Anktl 
Aldrieh,  Dovykw. 

Clahn,'^*'  What  I  daim  is  the  comUnfaig 
of  the  syphon  with  a  closed  receiver.  In  such 
manner  as  that  said  receiver  shall  constttvte 
an  enlargement  of  the  syphon  at  the  hei^ 
to  which  the  tower  is  to  be  raised;  the 
lower  and  shorter  legs  of  the  syphon  being 
so  proportioned  to  each  other,  as  that  the 
litter  shall  be  capable  of  receiving  within  it 
a  column  of  air  from  the  closed  receiver 
equal  in  volume  to  that  which  haa  been 
drawn  therefrom,  for  the  purpose  and  in  the 
manner  described;  whilst  iiid  longer  kg 
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fhall  still  contain  a  colnmn  of  water  more 
than  tnfficient  to  coanterbalance  the  length 
of  the  colnmn  in  the  shorter  leg ;  nnder 
which  arrangement  said  colnmn  of  air  is 
discharged,  and  the  closed  receiver  refilled 
preparatory  to  another  intermission  of  the 
syphon  for  the  discharge  of  water  therefrom  ; 
and  in  combination  therewith,  the  causing 
of  the  water  which  escapes  from  the  closed 
receifers,  operating  by  its  gratity,  to  open 
and  dose  the  respectiTC  Talfes  at  the  re- 
qnisite  periods  for  continuing  the  action  of 
tiie  apparatns ;  the  whole  arrangement  and 
combbution  being  the  same  in  substance 
with  that  herein  set  forth." 

Improvbmemt  in  Rail  Road  Wbbbls. 
Anion  Aiwood. 

CMm. — "  I  daim  connecting  the  rim  of 
the  wheel  cast  in  one  piece  with  a  solid 
hub,  by  the  combination  of  a  ring  made  of 
radial  wayes,  in  combination  with  the  dished 
flanchy  or  flanches  of  the  hub,  which  form  a 
rim  concentric  with  the  rim  of  the  wheel, 
substantially  as  described ;  whereby  the  se< 
Teral  parts  can  yield  to  the  unequal  con- 
traction in  all  directions  without  serious 
strain  of  the  metal  as  described." 

Improtkmbmt  in  hot  air  Fubnacbs. 
Datfid  Culver. 

The  patentee  says,^"  The  object  of  my 
inTcntion  is  to  obtain  a  large  radiating  sur- 
face, with  the  view  to  get  the  greatest  amount 
of  heat  with  a  given  amount  of  fuel,  and  so 
to  arrange  the  parts  that  the  inside  may 
be  kept  clear  of  soot  and  ashes  during  the 
operation  of  the  furnace  ;  and  the  nature  of 
my  invention  consists  in  making  the  drum, 
placed  immediately  over  the  fire,  in  the  form 
of  an  hour-glass,  surrounded  with  a  series 
of  pipes,  the  lower  ends  of  which  open  into 
a  chamber,  formed  by  an  inverted  hollow 
fustrum  of  cone  that  forms  the  connection 
between  the  fire  pot  and  the  drum»  and  their 
upper  ends  opening  into  a  dome  that  ex- 
tends over  them  and  the  drum.  And  my 
invention  consists,  also,  in  a  disc  valve,  or 
swinging  partition  in  the  smallest  part  of 
the  drum,  the  valve  being  properly  balanced 
and  hong  on  journals,  and  provided  with  a 
weight  attached  vertically  to  its  underside, 
to  act  like  a  pendulum,  or  provided  with 
any  other  means  by  which  to  keep  it  closed, 
except  when  vibrated,  to  discharge  the  soot 
and  ashes  which  may  accumulate  on  its  up- 
per surface.  By  this  arrangement  of  parts, 
the  products  of  combustion  in  rising  from 
the  fire  pot  impinge  on  the  curved  surface  of 
the  drum,  (which,  as  stated  above,  is  formed 
like  an  honr  glass,  to  present  a  large  sur- 
face,) and  against  the  valve,  (which  is  kept 
closed  by  the  pendulous  weight,)  and  finding 
no  escape  they  are  deflected,  and  pass  up 
the  vertical  pipes  Into  the  upper  part  of  the 


drum,  and  dome,  which  they  heat,  depositing 
the  soot  and  ashes  on  to  the  valve,  or  swing- 
ing partition,  and  then  pass  through  a  hori- 
sontal  pipe  into  one  division  of  a  flat  ra- 
diator down  to  the  base  thereof,  and  thenoe 
up  the  other  division,  and  out  into  the  exit 
pipe,  the  arrangement  of  this  flat  radiator, 
in  combination  with  the  circular  radiator, 
constituting  the  third  part  of  my  invention. 
And  the  laat  part  of  my  invention  oonsisti 
in  uniting  the  horisontal  and  escape  pipe 
with  the  top  of  the  flat  radiator,  by  means 
of  a  globe  or  sphere,  in  combination  with 
a  roond  disc  valve,  by  means  of  which 
spherical  enlargement  and  disc  valve,  the 
aperture  for  the  passage  of  the  products 
of  combustion  is  always  of  the  full  capacity 
of  the  pipe." 

Ciaim. — I  claim  making  the  drum  which 
is  placed  over  the  fire-pot  in  the  form  of  an 
hour  glass,  to  present  a  large  amount  of  sur- 
face to  the  action  of  the  flame,  and  for  ra- 
diation, as  described,  when  this  is  combined 
with  the  vertical  pipes  surrounding  the  drum 
as  described. 

''I  claim -the  employment  of  the  disc 
vahe,  or  swinging  partition  within  a  verti- 
cal drum,  placed  over  the  fire  for  the  dis- 
charge of  soot  and  ashes  from  the  compart- 
ment above  the  swinging  partition,  as  de- 
scribed. 

"  And  finally,  I  claim  the  globe*  formed 
enlargement  at  the  junction  of  the  pipes, 
and  the  flat  radiator,  in  combination  with 
the  circular  disc,  vslve,  or  damper,  by  means 
of  which  enlargement,  in  combination,  the 
apertures  for  the  passage  of  smoke,  ficc,  are 
retained  of  their  full  capacity." 

Imp&ovbicbkt  in  Spark  Extinguish- 
ers. Samuel  Gibeon,  "  The  operation  of 
the  machine  is  as  follows:  When  the  en- 
gine is  set  in  motion,  the  steam,  by  acting 
on  the  fans  at  the  bottom  of  the  inner  pipe, 
gives  a  rapid  revolving  motion  to  the  shaft 
carrying  the  inner  pipe,  and  then  passing 
with  the  smoke,  &c.,  into  the  spiral  flue 
formed  by  the  inner  pipe,  and  spiral  planes, 
keeps  up  and  increases  that  motion  issuing 
out  of  the  top  of  the  inner  pipe,  from  whence 
the  smoke  and  cinders  are  thrown  with 
violence  against  the  inside  of  the  outer  pipe, 
or  its  cap,  and  then  falling  down  on  the 
partition  plate,  are  discharged  by  the  ob- 
lique pipe  downwards  upon  the  road.  When 
the  apparatus  is  not  in  operation,  the  smoke 
is  discharged  by  a  pipe  of  the  ordinary  con- 
struction, made  to  open  and  close  with  a 
valve  at  the  bottom  of  it,  placed  behind  the 
triple  pipe,  or  spark-catcher ;  the  valve  is 
managed  by  a  crank  and  rod,  passing  to  the 
hand  of  the  engineer." 

Claim* — **  What  I  claim  as  my  invention, 
is  the  combination  of  the  triple  pipe,  and 
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tbtf  refolnng  icrtw,  and  in  oonbinatioo 
tkartwitii,  Um  oblique  partition  plate,  and 
discharge  pipe." 

iMPaOYKMBNT  IN   CaB   WbBBLI.      A9ti 

The  patentee  aayi, — **  The  design  of  mj 
improTement  is  to  gite  a  greater  degree  of 
dastldty,  than  has  heretofore  been  given,  to 
tibo  wheele  need  on  raHroadB,  and  to  prOTido 
Bsore  perfiBctly  for  their  ready  expansion 
and  centraetion  in  Tirtue  of  such  elastlelty } 
and  that  whether  said  wheels  an  made  en* 
tirely  of  east  iron,  or  of  a  combination  of 
ehsl  and  wronght  iron,  or  other  metaly  my 
improved  wheds  are  of  the  kind  in,  which 
the  qMce  between  Uie  rim,  and  the  hnb,  or 
nave,  consists  of  a  disc,  or  discs,  instead  of 
the  spokes  that  have  been  most  geoerally 
employed.  These  discs  I  make  corrugated 
in  sncfa  manner  as  that  a  vertical  section 
cutting  them  through  their  centres,  and  also 
a  like  division  of  them  into  circles  at  any 
point  between  their  rims  and  naves,  would 
present  waved,  curved,  or  sinuous  lines, 
which  may  be  either  of  continuous  curves, 
or  of  straight  lines  and  angles, — said  wheels 
being  corrugated  in  one  or  mora  forms,  or 
in  any  form  in  which  both  the  transverse 
and  circular  sections  above  named  would 
produce  such  sinuous,  or  wAved  lines.  1 
am  aware  that  car  wheels  have  been  made 
with  discs  that  were  concavo-convex,  both 
double  and  single,  and  that  they  have  also 
been  made  with  discs,  the  trans  verse  section 
of  which,  from  tlie  rim  to  the  hub,  would 
present  a  waved  line,  consisting  of  two  or 
more  curves ;  but  neither  of  these  forms 
fuliil  the  condition  of  allowing  a  free  expan- 
sion and  contraction  in  all  directions,  result- 
ing from  the  elasticity  consequent  on  the 
manner  of  corrugating  them." 

Ctetm.-— **  I  claim  the  corrugating  of  the 
discs  of  railroad  wheels  in  such  manner  as 
that  they  are  tendered  elastic  and  flexible, 
ind  are  susceptible  of  expansion  and  con- 
traction,  by  the  yielding  of  the  corrugated 
parts,  both  in  diameter  and  circumference 
simultaneously." 

iMPROrKMBNT  IN  CasT  IrON  WuBBLS. 

A»a  Whitney, 

"The  design  of  this  improvement  is  to 
give  a  greater  degree  of  strength,  with  a 
less  amont  of  material,  than  has  heretofore 
been  giren  to  the  wheels  used  on  railroads. 
Which  is  accomplished  by  making  the  disc, 
or  that  part  of  the  wheel  between  the  rim, 
or  hub,  or  nave,  corrugated  in  radii  from 
the  centre,  so  that  a  vertical  section  around 
the  centre,  at  any  point  between  the  nm 
and  hub,  will  show  a  waving,  or  wrinkled 
line,  which  may  be  either  in  continuous 
curves,  or  in  straight  lines  and  angles,  while 
a  vertical  seotion  across  the  wheel  through 


its  centre,  would  present  ft  itndght  line  6tl 
th«  disc." 

Chim. — **  1  dalm  tiie  manner  set  forth  of 
corrugating  the  discs  of  railroad  wheels,  by 
which  they  can  be  made  stronger  and  moro 
durable  with  a  less  amount  of  material,  thaa 
any  other  form  of  disc,  or  spoke  wheels,  ai 
heretofore  made." 

IlCPKOTBUENT      IN      StBAM  -  EnGINX 

Valves.    JofHet  A,  Stevens. 

"  The  object  of  this  invention  is  to  ooa- 
struct  a  less  enensive  and  mofe  perfed 
apparatus,  for  closing  the  steun  Yams  at 
diffiBrent  portions  of  the  stroVe  of  the 
piston,  and  thereby  cutting  oft  the  steim 
f^rom  the  boiler,  and  allowing  it  to  tet 
expansively  in  the  cylinder.  This  I  metH 
to  accompush  by  what  1  call  a  drop  dide; 
this  drop  sUde  elevates  the  valve  to  its  re- 
quired height  with  the  Original  lifting  tod, 
by  means  of  its  shoulder;  and  then  the 
shoulder  being  withdrawn  by  an  Attachment 
to  some  suitable  portion  of  the  machinery, 
allows  the  valve  to  drop  with  any  degree  of 
velocity  that  may  be  fotmd  necessary  on  the 
curve  of  the  drop  slide." 

Claim. — **  I  claim  the  method  herein  de- 
scribed, of  connecting  the  lifter  of  the  valve 
with,  and  disconnecting  it  from  the  liftef  of 
the  lifting  rod,  by  means  of  the  drop  slide, 
in  combination  with  the  lifting  rod  and  lifter 
attached  to  the  valve,  the  drop  slide  being 
operated  during  the  lifting  of  the  valve. 
substantially  as  described  ;  and  I  also  claim 
the  method  of  arresting  the  downward 
motion  of  the  valve,  by  the  inclined  or 
curved  face  of  the  slide  that  holds  and 
liberates  the  valve,  whether  it  be  the  side 
herein  ascribed,  or  any  thing  analogous, 
or  equivalent  thereto,  as  described." 
— ♦ — 

WBBKLT  LIST   OF  NKW  ENGLISH  PATENTS. 

George  Henry  Bachhoffner,  of  the  Royal  Poly- 
technic  Institatlon,  London,  Doctor  of  Philosophy, 
Professor  of  Natural  Philosophy,  for  Improred 
means  of  transmitting,  commanicatiBg,  or  con- 
vey iug  intelligence.    November  4 ;  six  montha. 

Joseph  Cooper,  of  Walworth,  tailor,  for  Improve- 
ments in  ftistenings  for  wearing-apparel.  Noyem- 
ber4;  sixmootha. 

Charles  lies,  of  Birmingham,  machiuiat,  for  im- 
provements in  tlie  manufacture  of  certain  descrip- 
tions of  dress- fastenings,  and  in  the  making  up  of 
dress-fhstenings  and  other  articles  for  sale.  Novem- 
ber 4 ;  six  months. 

Henry  Kempton.  of  Pentonville,  Middleae]^ 
gentleman,  for  improvements  in  reflectors  and 
apparatus  for  artificial  light.  November  7;  six 
months. 

Moses  Poole,  of  London,  gentleman,  for  improve- 
ments in  machinery  for  making  nails.  (Being  a 
communication.)  November  7 ;  six  months. 

James  Napier,  of  Swansea,  operativ*  chemist, 
for  improvements  in  the  manufacture  of  copp«r, 
and  other  metals  and  alloys  of  metala.  Novem- 
ber 9;  six  months. 

Riehard  Coad,  of  Kesnfngton,  8un«y,  ebeniat, 
for  improvemeots  in  the  conatroctlon  of  Uaat  aid 
other  furnaces  and  fire-places.  November  9 ;  six 
months. 
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Proprietors' NamM.  AddrMset.  Subjects  «f  Designs. 

WilliBm  Reld  51,  Colidutt-street|i«.-.^«.^...  Sans-pli   shirt,   without   ga- 

Spilabury,  Butler,  and 

Co Birmingham CooWng,  raMting,  and  baking 

apparatm. 

William  Bamsay..**.....  HuU  ^ ^.  Elaatle  swtt  for  a  saddle. 

Thomas  Edwards  .......  Charing  Cross Military    Adding     dnsaing- 

glass. 

1851     ThifBiM  Bd wards  u...*.  Ohartsg  Cross  .M „.^.,^Cuap    and   eaUh    thsTing- 

glass. 

1653  David  HarTcy Admiralty  and  Somerset  Hpuse,  Bifety  dlaeoftneeilng  pLite  for 

locomotive    or   any  other 
railway  earriage. 

1654  John  Inderwlck Princes  street B^i^lan     treble     cylinder- 

WillUm  Tanner  .........  Islington  ^ D&Tpiate  for  time-keep€r8. 

Willis  and  Co St.  James's-strcet ^  Australian  mantle. 

Christopher  HIU  .........  New  Swindon,  Wiltshire  ...... m.  Covering  for  wagons. 

Robert  Allason    .........  Sunderland  Sifting-shoyel. 

Humphries  and  Thirst,  Chelsea Flap-valve  for  sewers. 

Thomas  John  Bingent..  York-street,  St.  James's  Spring  clothee'-peg. 

John  Storrie Clapham-road Storrie's  knife-board. 

HearyMoise Holborn > File   or   holder  for  newspa- 
pers. 

John  Roberts Eastcheap Flower  supporter. 

George  Caster  Haseler,  Birmingham Brooch-fisstening. 


Wedgwood^s  latent  XmproTed  Manifold  Writer. 

tmS  INVENTION  will  produce  a  LETTER  and  its  COPY  at  ONE  OPERATION;  or.  If  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink.  and  with  a  Pen  that  requires  no  repairs ; 
II  is  Simple  in  its  OpeAtlon,  is  Cheap  and  Portable  in  its  Construction,  and  is  capable  of  effecting  an 
immense  saving  of  time  and  expense.  To  Merchants,  Bankers,  Members  of  Parliament,  and  Solicitors, 
and  Indeed  to  all  persons  who  have  occasion  to  write  much,  and  who  desire  to  retain  Copies  of  thetr 
Letters,  or  to  send  Duplicates  abroad*  this  Invention  will  prove  invaluable. 
Also  Wedgwood's  Ilegistered  CLIP  DESKS  for  Holding  Down  the  Copy  Leaf  whilst  Writing. 

MANUFACTORY:  4,  RATHBONE  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 

GUTTA  PBRCHA  COMPAMV  S  WORKS 

WHARF  ROAD,  CITY  ROAD. 

London,  Ut  Aprils  1848. 

THE  OUTTA  PERCH  A  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
for  the  Patxkt  GuTtA  PcncsA  Dniviirii  Bands  Justifies  the  utmost  confidence  that  they  are  tally 
approved. 

Their  durability  and  •trength-^permanent  contractility  and  uniformity  of  substance — their  non-suseep- 
tibillty  of  injury  fnm  contact  with  Oils,  Greaae,  Acids,  Alkalies,  or  Water— and  the  facility  with  which  the 
■ingle  Joint  required  can  be  made  in  Bands  of  any  Icngth^render*  them  supeiior  for  almost  all  working 
purposes,  and  decidedly  economical. 

GoLosHKs,  TuBiiroofall  sizes,  Bouoiss,  CATHKTSBS,6TnTRxscopC8,  and  other  Surgical  Instramenta; 
Moirisxwot  ron  PxcmiB  Feaiiks  and  other  decorative  purposes;  Whips,  TnoMas;  Txmkxs,  Golv,  and 
CnicKXT  Balls,  be,  in  groat  variety. 

Patent  Gntta  Percha  Shoe  Solei. 

The  applleahility  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisftetorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
m»  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  imiiervtous  to  wet 
until  quite  worn  through. 

Boot  and  Shoe  Soles  for  Summer  Wear. 

The  fact  of  the  total  impervlousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  theproverbial  uncertainty  of  our  climate,  svkk  in  Summer,  so  often 
Infiieta  upon  the  incautious,  and  this  efleet  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  ^e$am*  time,  the  remarkable  non-eondueting  propertiee  of  Gutta  Percha  afford  a  moat  valuable  pro- 
iecUon  to  those  toho  are  subjected  to  9%fferin$or  inconvenience  bf  walking  upon  heated jtavemente. 

The  question  of  the  durability  of  Gutia  Pereha  Soles,  as  compared  with  Leather,  has  long  since  been 
decided  in  Ihvonr  of  the  former;  and  no  Instance  of  faltare  bas  yot  eome  to  tlio  know- 
l«dc«  of  the  Oonpany  wltich  may  not  be  ascribed  to  a  neffleet  of  tbelr  yrlntod 
IHrectlons. 
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To  IttTentors  and  PatM&teea. 

MESSRS.  ROBERTSON  &  CO., 

VATXIIT  •OlICITOKS, 

(Of  wUch  Arm  Mr.  J.  G.  ROBERTSON,  the 
J^noR  of  the  Mbckavics'  Maoasivs  ftoxn  ita 
eommeiieement  in  1828,  it  principal  partner,) 
undertake 

The  proenratton  of  Patonts 
For  England,  Scotland,   Ireland,  and  aU  Foreign 
Countries,  and  the  transaction  generally  of  all  bnai- 
neaa  relating  to  PAnnTS. 

Spoelfloatlona  Drawn  or  Borlaod. 

DIBCLAIMiaS,  AND  MXMOaANDUMB   OF 
ALTSaATION    PBBPAaXD    AI^D    BKBOLLSO. 

Oaroats  Bntored  and  Oppoaitiona 

Condnctoda 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searchei  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTiee  on  Casea  aniimittedj  dte.  Ate. 

MassBs.  ROBERTSON  &  CO.  . 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.),  and  regularly 

continued  down  to  the  present  time. 

To  Engineers  and  Boile]>- 
Makem« 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM-BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes ;  — all 
sorU  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  CAiubridge-street,  Birmingham, 
and  Smethwiek,  Staffordshire,  manufacture  Bolters 
and  Gas  Tubes,  under  an  exclusive  License  ftom 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  la  the  Boilers 
of  Marine  and  Locomotive  Steam  Engines  In 
England  and  on  the  Continent ;  — are  btronger. 
Lighter,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwiek,  Stofibrdshire. 

LONDON     WAREHOUSE— No.    C8,    UPPER 

THAMES-STREET. 

On  November  11,  will  be  published.  The 

CHEMICAL  TIMES,  and  Jooriial  of  Pharmacy, 
Manufhctures,  Agriculture,  and  the  Industrial 
Arts.  This  Journal  is  intended  to  fill  a  recognised 
void  in  the  literature  of  Britain,  and  to  be  a  literary 
organ  to  all  that  numerous  class  who  are  connected 
with  chemical  science,  either  directly  or  remotely. 
To  the  Manufacturer,  the  Miner,  the  Physician, 
the  Pharmacologist— to  the  Agriculturist,  the  Me- 
tallurgist, or  the  abstract  Closet  Chemist— Its  pagea 
will  be  alike  adapted.  In  order  to  obtain  a  literary 
supply  of  undoubted  excellence,  the  Editor  has 
been  fortunate  in  securing  the  co-operation  of  gen- 
tlemen whose  names  are  the  fullest  guarantee  of 
the  character  of  the  Journal.  The  subject  of  Che- 
mical Patents,  which  will  be  ftilly  criticised  In  the 
Chbmicai.  Times,  is  in  itself  a  matter  of  sufficient 
importance  to  enhance  the  general  utility  of  the 
Journal.  In  order  that  this  review  of  chemical 
patenu  may  be  efficiently  conducted,  the  Editor 
has  secured  the  co*operation  of  the  Uurgest  patent- 
agent  in  Britain. 

All  communicattons  to  be  addressed  to  the  Edi- 
tor, 820,  Strand. 


NOTICES  TO  C0RBBSP0NJ>EKT8. 
A  stamped  edllion  •/  ike  MeOtanM  Mmgamime, 
to  pobp  pti,  prieeid,,  it  pmUuked  everf  Fridmf, 
at  4  o*eloekf  p,at.,  preeUHp,  amd  eonimiu§  ikt 
Claims  of  all  tk§  Sptc^^tcati^nt  BmroUed,  JTcv 
Paitmis  ttaUd,  and  ArtleUt  of  UtUUp  rtgUiand 
during  each  week,  up  to  the  time  of  going  to  prou. 
SubserlptionM  to  b§  paid  In  advance.  Per  omsvai 
1 7«.  id.,  ka^-geoflg  Be.  8d.,  tuarterig  4s.  id.  Poet- 
q0lce  Orden  to  be  madepagable  at  ike  Strand  OJtoe, 
to  Joeepk  Clinton  Roberteon,  of  IM,  Fltei-etraH, 
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DAVlis'S  PATENT  ROTART  ■NGINI,  BTBAM-PROOF  METALLIC  PACWH6,  ETC. 
(ContiBved  ftompH^^M) 


To  give  the  necesMury  inlerpowtions 
«nd  pMMes  to  the  stDgle  sliddng^p 
employed  in  the  single-acting  en^ne, 
which  fofmed  the  subject  of  Mr.  Davies  a 
former   patent,  he  made  ose    of   two 
cams  of  a  peculiar  curve,  which  as  they 
revolted  came  into  contact  with  fixed 
curve  pieces,  or  tappets,  within  the  cam- 
box>  and  so  produced  the  requisite  to- 
and-fro  movement  of  the  stops;  but  it 
was   found  in  practice  that  there  was 
an  objectionable  degree  of   concussion 
attending  the  action  of  the  cams  on  the 
fixed  toppets.    He  now  propoaes,  there- 
fore, to  substitute  for  the  fixed  tappets 
firiction  rollers,  and  to  give  such  a  cnrve 
to  the  cams  liiat  they  shall  act  od  and 
)asa  over  the  friction  rollers  ^Hth  as 
Jttle  concussion  as  may  be.  In  a  double- 
acting  engine,  such  as  described  in  our 
preceding  Numbers,  the  cams  and  fric- 
tion rollers  must  necessarily  come  twice 
in  contact  in  the  course  of  each  revolu- 
tion ;  but  it  is  required  that  one  of  the 
cams  should  be  larger  than  the  other. 
In  the  figures,  C«,  repfesents  the  lavger 
cam,  and  C*  thesmaller.    YY,  are  the 
boxes  containing  the  cams.    The  curve 
to  be  given  to  Siese  cams  is  separsldy 
represented    on    an    enlarged  ssele   in 
figs.  15  and  IS",  and  the  mode  of  sCrik- 


B 


in  the 


figs 

ing  U  out  i» 

fig.  la 

Thceugh  Hie  oealre  O*,  draw  the.  Ifaw, 
P*0*Q^  Set  or  «■  tlM  liae^  PHI*QS 
the  two  distances,  O*^,  and  0*e».  IiSt 
the  distance,  0*e*,  be  to  the  radlnsef  the 
revolving  piston,  D,  (see  fig.  4)  as'til»lengtii 
of  tbs lever,  W,  is  to  be  the  km^id.  ihm 
lever,  G^  (same  figsie).  Aad»  siirilaily, 
let  0*M  be  to  OM  aa  the HsMUliir  ef  the 
revolneg  piston,  D,  i^to  the  ieterior  dk^ 
meter  of  the  fixed  eyIiMdsr*  B«  ThsBfirest 
the  osatre,  O*,  witlfc  tks  mliM^O**^,  4e» 
scribe  the  circU,  l¥,  P,  K»,  la*,  ai^  with 
the  radbis,  0*c*,  deserike  ftssa  tfc»  sasie 
centre  the  cirele  F^S^e*.  The  ekeiss 
thus  drawn  wfll  fens  the  ftMidatioas  of 
the  oeeu.  To  detsraune  the  thnw  of  the 
earns,  I  next  proceed  as  foUows,  hngjniiiiif 
with  the  throw  of  the  smaller  cam.  Through 
O*  I  draw  the  horizontal  Ime,  B*0*C*,  and 
from  the  point,  £*,  where  this  line  inter- 
sects the  larger  circle,  I  set  ofi*  E*,  D*,  of 
a  length  proper  for  the  Eedfan  of  the  fric- 
tion roller,  ^,  which  length  must  be  such 


thct-the  cam  shall  in  revolvisg.  taam 
of  the  boss  of  the  friction  roller.      And 
ftom  D»,  as  a  centre,  and  with  a  radius, 
D*£*,  I  strike  the  periphery  of  the  roller, 
g'.    ftom  D*  towards  E*,  I  set  off  !>»«» 
equal  to  ^c*.    I  then  describe  a  semidrde, 
D*,  12,  and  e*,  on  the  line,  <*D*,  divide  this 
semicircle  into  any  number  of  eqnal  parts, 
1,  2,3,  &c.    And  from  these  po'mts  I  let 
fall  perpendiculars  catting  e*D*  hi  /»,  ^, 
A*,  fitc.    From  the  centre,  O*,  with  radii 
0»,  e»,  0»,y*,  O*,  ^,  &c.,  I  describe  the 
arcs,  «*,  «*,/*,  y*,  ^♦,  *»,  Bee.    Then  epos 
the  hirge  drcle,  F^H'c*,  I  set  oif  an  are, 
E^*,  subtending  one  half  of  the  angle, 
G*0*N*,  through  which  the  axle  will  hare 
tamed  daring  the  time  the  stop  remains 
entifsiy  within  the  chamber,  G*.     On  tbe 
same  drde  I  also  set  off  the  arc,  G*H*, 
snbtendmg  an  angle,  6*0*H*,  which  repre- 
sents the  time  the  axle  takes  in  toraing 
tiirongh  an  angle  which  will  be  equal  to  the 
time  which  the  stop  takes  to  cross  ^the 
annular  space  after  it  has  entered  into  the 
cylinder.     I  divide  G*H*  into  the  same 
number  of  eqoal  parts  which  the  aemidtde, 
D^,  1 , 2,  e*,  &c.,  has  previously  been  divided 
into,  and  from  the  centre,  0^   draw  the 
radial  Unes,  0»,  p*,  O*,  ^*,   O*,  r*,   &c 
Then  from  the  points,  p^,  q^,  r»,  &o.,  where 
the  radial  lines  intersect  the  carves  D*,  p^, 
Pbf  q^t  Bic.t  and  with  a  radios  equal  to  the 
radios,  D^  E^,  describe  the  ares  1,  2, 5,  &c. 
Vie  contoor  line  traced  by  these  arcs  will 
give  the  emmr  required.    I  proceed  dm!- 
Isdr  te  isfe  the  fstom  cunre,  B»NAM».  The 
yisstisii  of  the.  cam  on  the  oppodte  ex- 
trasdty  of  ttr  diameter   is  obtained  the 
ssme  way.    The  throw  for  the  larger  cam 
is  obtained  as  follows:   From  E«  on  the 
Hne  of.  B^O^O,  I  set  off  E'D«  equal  to 
DbRb,  and  with  a  radios,  E«D*,  draw  the 
drcle,  B«E«.    From  D«  towards  B*,  I  set 
off  D'tF  equal  to  Vbeb.    Upon  D^e'  I  de- 
eeribe  the  arc,  D«,  1',  2',  &c.,  tF,  divide  it 
into  any  number  of  equal  parte,  and  let  fdl 
aerpendicular  to  the  line,  D'e',  intersecting 
D«e«  in  f>,  ^,  A«,  &o.    From  06,  with  a 
mdios,  O*,  e*,  Oft,  «*,  O*,/',  «tc  I  deecribe 
tfcearss»  e<,  jf,/',  jr*,  tas.    Aesa  E%  I  set 
eff  aeasfK  aHS*,  emid  t»  the  eegle  sub- 
tondbd  by  the  are  BW»  hhI  Gm<  equtl 
to  the  ai^,  6*H*.     I  neift  dMde  G*H* 
into  the  same  number  of  equd  parte  which 
the  semidrde  is   divided  Into,  and  draw 
the  radid  lines,  0»,/»S  O*,  f*.  Oft,  f,  &c. 
Then  from  the  points  of  intersection,  p',  f, 
and  r«,  &e.  t  with  a  radius,  IKE*,  I  describe 
arcs  r,  2',  3<»  &c.,  which   wUl  give  the 
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cwf»  re^piired.  The  rttnrn  OuEift,  and  the 
cvT«  for  the  opposite  tfarow»  are  obtaioeil 
in  predcely  the  laviowar*  While  revolrit^ 
the  eenf  preii  altenutelj  oe  the  friotion 
rollers,  if  if',  that  is,  the  imeU  cam,  O, 
presses  upon  the  roller^  g\  aod  the  largfuc 
caUB.  C*.  UBon  the  roller.  0''.  twice  in  each. 


B,  C*,  upon  the  rollflr,  g"t  twice  in  each 
lefolntion*    This  gives  a  to«>and*fro  onofef. 


ment  to  the  canubMes^  Y  Y,  whiqh  isisaou 
mnnicated  by  the  arm.  V,  to  the  lerer, 
B',  keyed  to  the  way-shalt,  I.  The  imy- 
sfaaft,  I,  giTct  motion  to  the  le?er,  G',  whiph 
notion  is  commnnieated  by  the  link,  D%  to 
the  cross-head  of  the  rod,  P,  which  is 
dfreetly  connected  with  the  sHding-stop,  P*« 
The  sliding-stop  \tt  the  box,  G,  oppo- 
16. 


flile4»iktC  jttfi^l66oi4bMl',  i^^eriBed^* 
nsifilar  vrtDg^efoent  6f  levefs,  notioii 
beitif^  coommnieated  to  liheiq  by  fbe 
lever,  E',  through  the  connectfDg-ro(l, 
F'.    (Th^  course  of  motion  is  best  seen 

Mr.  Safies  pjwpeeds  nrtt  t#  4ow  tb^ 


nedHl^atieiiB  nceesaary  to  be  made  in 
llie  preceding  arn^geneiits  when  1^ 
eogiQC  is  a  smgte  actiipg  oue,  but  thete 
we  p^s  oyeiTi  as  we  do  npt  imagine  that, 
lifter  the  ajliwatages  whjich  have  been 
shown  to  attend  the  double  action  piston, 
there  18  mupb  fMobablli^  of  any  one 
y2 
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preferring  a  single-acting   engine  even 
for  small  norse  powers. 

We  shall  also  pass  over,  for  the  present, 
a  very  excellent  arrangement  for  giving 
a  quick  motion  to  the  expansion  valves, 
and  proceed  to  the  part  of  the  specifica- 
tion in  which  Mr.  Davies  shows  now  his 
double-acting  rotary  engine  may  be  ap- 
plied to  locomotive  purposes.  ^ 

Fig.  15. 


Fig.  15«. 


crank,  M'NS  and  also  to  the  crank,  K'R'. 
The  connecting-rods  are  equal  to  each  other, 
and  to  the  radhis,  K'M'.  Therefore,  drawiag 
the  line,  K'M",  a  parallelogram,  M'  N-.  K' 
R',  is  formed.  And  the  like  will  be  the 
case  in  whatever  position  of  the  gabs  the 
centre  of  the  axle,  M',  may  be  placed.  For 
suppose  the  wheel  encounters  an  Impedimait 
on  the  rail  which  causes  the  axle,  M',  to 
rise  in  the  gab  till  it  assumes  the  poaitian 
indicated  by  the  dotted  circle ;  then,  aa  the 
axle  slides  in  the  periphery  of  a  circle  whose 
centre  is  K'',  the  parallelism  of  the  aedon  is 
maintained,  and  no  undue  strain  or  irregular 
action  can  possibly  affect  the  connecting  rods. 
The  curve  given  to  the  gab  in  this 
engine  is  particularly  deserving  of  atten- 
tion, because  it  may  evidently  be  adopted 
as  well  in  reciprocating  as  in  rotary 
engines,  and  with  great  advantage  in 
both. 

Mr.  Davies  describes  another  adapta- 
tion of  his  double-acting  engine  to  loco- 
motive purposes,  in  which  tne  power  is 
transmitted  to  the  wheels  through  the 
medium  of  wheel- gearing. 

The  mode  of  working  the  expansion 
valves,  to  which  we  have  before  adverted, 
we  shall  give  along  with  some  remaining 
explanatory  details  in  our  next. 


Fig.  21  is  an  elevation  of  a  locomotive 
carriage,  with  rotary  engine  attached.  A' 
is  the  boiler ;  D',  the  fire-box ;  E',  framing ; 
F',  engine,  which  is  supported  by  checks,  Q^, 
depending  from  the  muning  ;  K',  main 
shaft  of  engine ;  L',  crank  of  engine ;  M' 
and  M',  coupled  driving-wheel  axles ;  N' 
and  N'',  cranks  of  the  coupled  driving- 
wheels;  and  O'  and  O  connecting-rods 
working  from  the  crank-pin,  R',  of  the 
engine  to  the  cranks  fixed  to  the  driving- 
axle  ;  S''S'  are  the  gabs,  within  which  the 
axles,  M''M',  of  the  driving- wheels,  rest ;  but 
these  gabs  are  not  made  parallel  and  per- 
pendicular, as  usual,  but  of  the  curved  form 
shown  in  fig.  22,  in  order  to  prevent,  under 
all  circumstances,  any  undue  strain  upon 
the  rods,  O'  and  0«.  The  curve  given  to 
them  is  composed  of  small  segments  of  cir- 
cles struck  from  the  centre,  K',  as  repre- 
sented in  the  diagram,  figure  22.  K'  is  the 
main  axle  of  the  engine ;  M'M',  the  axles 
of  the  wheels.  From  the  centre,  K',  with 
the  radius,  K^'  and  K^',  I  describe  the 
arcs,  a^f  b^,  c^,  d*,  m^,  y*,  m'.  A',  which 
represent  the  interior  surfiices  of  the  gabs, 
S%  S'.    The  crank,  M'N^  is  equal  to  the 
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One  of  the  first  operations  in  fin 
metallic  work  after  it  comes  from  the  cast- 
ing, or  from  the  hammer,  is  to  free  it  from 
tiie  coat  of  oxide  which  adheres  to  it :  this  is 
done  generally  by  keeping  it  for  some  time 
in  water,  strongly  acidulated  with  sulphuric 
or  muriatic  acid.  But  an  inconvenienoe  in 
this  process  arises  from  the  het  that  the 
metal  is  liable  to  be  attacked  on  ita  lines 
and  angles,  and  wherever  it  presents  a  point 
or  edge.  Hence  arises  a  double  loss,  both 
of  the  scid  employed  and  of  the  metal. 

MM.  Thomas  and  Dellisse  state  that  they 
have  succeeded  in  avoiding  these  incon- 
veniences, by  combining  with  the  aeid  of 
the  bath  certain  organic  matters  whidi  have 
the  property  of  preventing,  or  at  least  of 
omsiderably  diminishing,  the  influence  on 
the  metal  of  the  acids.  According  to  them, 
glycerine,  artificial  tannin,  naphthaline,  and 
creosote,  attain  this  end.  In  the  bathe  thai 
composed,  the  scale  of  oxide  detaches  itself 
without  dissolring,  and  without  the  metal 
being  attacked,  so  that  the  pieces  may  remain 
in  the  bath,  as  long  as  may  be  desired  without 
alteration. 

These  facts  announced  by  MM.  llioaiai 
and  Dellisse  aae  corroborated  by  the  experi- 
ments of  M.  Flachat,  chief  engineer  of  the 
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VenaiUes  and  St.  Germain  Railroad.  M. 
Mertian,  proprietor  and.  director  of  the 
forges  of  Montataire,  and  M.  S.  Falatiea, 
fbrgo>  master  at  Bains,  testily  that  they  have 
tried  this  process  upon  sheet  iron,  and  have 
adopted  it  to  the  exclusion  of  all  others. 
The  economy  of  this  process,  compared 
with  the  former  ones,  is  about  two-thirds  of 
the  acid  employed,  and  50  per  cent,  of  the 
loss  of  metal  in  cleaning.— -Bv//.  8oc,  Bne. 
IntUu.  Nat.,  Januay,  1848,  p.  51. 


THK    RIFOAMS   AT   CAMBRIDGB. 

*'  With  curloai  reverence  we  keep  up,  and  trans- 
mit ftom  generation  to  generation,  the  snperttitlon 
of  what  we  call  the  education  of  a  gentleman."— 

TBACKSnAT. 

His  Royal  Highness,  the  Chancellor 
of  the  University  of  Cambridge,  must 
Iiaye  read  with  some  degree  of  cooBotous 
embarrassment  the  compliments  paid  to 
bim  by  the  Times  for  his  supposed  pre- 
dominant share  in  the  late  reform  in  tliis 
establishment. 

That  Prince  Albert's  approbation  of 
the  proposed  "  Graces**  was  obtained,  as 
a  mere  matter  of  form^  may  or  may  not 
have  been  true;  just  as  in  former  times, 
the  certificate  of  a  candidate  for  admis- 
sion into  the  Royal  Society  must  have 
travelled  to  Kensington  Palace  before  it 
was  <*8uspendedin  the  meeting- room.*' 
But  beyond  this,  there  is  reason  to  be- 
lieve that  the  Prince  had  not  the  slightest 
part  in  the  matter.  The  fact  is,  that  the 
changes  embodied  in  these  Graces  were 
in  contemplation  long  before  H.R.H. 
was  elected  Chancellor;  and  the  object  of 
their  promotion  was  very  different  from 
that  which  the  Times  assumes.  The 
real  object  was  to  fitrther  "  bjf  a  side' 
vfind"  the  antipathy  of  Mr.  Uildyard 
and  hie  close,  to  the  private- tutor  system. 
That  the  professorial  system  had  long 
been  effete  everyboay  anows:  but  the 
bishops,  by  requiring  that  a  certifi' 
cate  would  be  produced  by  everv  candi- 
date for  holy  orders,  from  the  Divinity- 
Professor,  that  the  said  candidate  had 
submitted  himself  to  a'*  voluntary  em* 
amtnation'*  in  theology,  produced  a 
formal  resuscitation  of  the  importance 
of  the  lectures  on  divinity. 

The  success  of  the  bishops  in  *'  en- 
forcing the  voluntary  examination,'*  led 
the  Ca^ut  to  the  belief,  that  means  might 
be  devised  for  filling  the  other  profes- 
sorial lecture- rooms  with  auditors,  and 
the  professorial  pockets  with  fees.    The 
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simple  institution  of  professorships  was 
a  device,  and  a  happy  one,  of  by-gone 
days,  to  meet  the  wants  of  the  state  of 
mental  society  as  it  (As»  existed.  Teachers 
of  abilitv  were  then  few,  and  good  books 
Arom  wnich  to  pnrsue  a  study  in  the 
closet  still  more  rare.  The  teachers  were 
then  obliged  to  take  large  classes ;  and 
instead  of  giving  those  special  instruc- 
tions which  one  or  two  students  might 
require,  they  were  obliged  to  generause 
their  instructions  so  as  to  include  only  ge- 
neral principles,  and,  of  consequence,  to 
pass  over  all  special  difficulties  which  indi- 
vidual minds  miffht  encounter.  To  speak 
in  reference  to  toe  present  practice,  they 
were  obliged  to  merge  the  lesson  in  the 
lecture,  and  the  tutor  in  the  professor. 
It  should  be  remembered,  however,  that 
in  the  period  when  professorships  were 
instituted  (for  the  sciences  especially)  in 
our  Universities,  the  several  faculties  in- 
cluded but  a  verv  limited  range  of  spe- 
cial topics.  Mathematics  was  composed 
of  geometry  only,  and  this  almost  wholly 
confined  to  the  Elements  of  Euclid  with 
a  few  obvious  and  perhaps  practical 
deductions  —  the  ''  cabalistic  art  "  of 
algebra  being  deemed  more  nearly  akin 
to  the  service  of  the  **  gentleman  in  the 
black  domino,"  than  to  the  service  of 
Him  to  whom  that  dominant  party  in  the 
church,  which  regulated  the  Universities, 
owed  its  allegiance.  The  highest  aim  of 
the  worthy  Archdeacon  to  whom  the 
Plumian  Professorship  owes  its  endow- 
ment^ was  to  imitate  Gresham  College, 
and  its  favourite  scion,  the  Royal  Society 
of  those  days,  in  makinff  and  exhibit- 
ing experiments  and  cultivating  what 
was  then  called  "  natural  knowledge." 
Even  coming  down  to  recent  tiroes,  the 
Jacksonian  Professorship  was  instituted 
for  only  a  very  limited  purpose ;  and  in- 
stituted, too,  in  a  place  where  it  was  about 
as  likely  to  be  useful  as  if  it  had  been 
located  in  Caffreland— filled  though  the 
office  now  is  by  one  of  the  most  able  and 
original  men  of  whom  England  can 
boast.  Transfer  this  chair  to  Leeds, 
Manchester,  or  Birmingham,  and  Pro- 
fessor Willis  would  obtain  a  crowded,  and 
interested,  and  inquiring  auditory ;  but 
at  Cambridge  it  is  a  boon  thrown  away — 
it  is  not  wanted  there,  for  the  knowledge 
to  be  gained  from  it  "  will  not  tell  in  the 
Senate-house."  The  same,  or  nearly  the 
same,  too,  may  be  said  of  all  the  profes- 
sorships in  the  Universities ;  thejare  not 
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sdApted  to  tbe  time,  tlie  ph^,  at)d  the 
stadents.  In  trvtli,  the  most  reeetit  of  a)l 
tbe  Cambridge  insthutions,  its  Obserra- 
toi7,  is  the  only  one  which  hss  not  fallen 
into  desoettide;  and  It  tiotild  almost 
seem,  is  though  by  a  pervenity  for 
trhich  it  is  difflenlt  to  aeeotmt,  that  this 
too  is  doomed  In  ita  tam  to  M\ow  its  aea- 
detnic  antecedents.  Of  this,  however, 
we  may  hate  more  to  say  hereafter. 

The  littded  clusea  in  earlieir  days,  with 
the  exception  of  a  few  rich  citizens,  were 
the  montod  classes :— the  only  ones  who 
eonld  aiibrd  to  send  dieir  sons  to  the  tJni- 
Yersities.  Even  of  these  •'yonngstcrs,*' 
bat  few  were  sent,  except  the  second  or 
third  son  who  wis  to  inherit  the  "family 
Htfng."  Till  less  than  two  centuries  ago, 
the  Unitersities  were  mainly  roads  into 
the  Church;  and  these  corporationB 
then  existed  almost  exclusively  for  ec- 
clesiastical purposes.  They  have  gradu- 
idly  become  in  practice  mttfe  expanded, 
though  dieir  constitution  is  still  essentially 
ecclesiastical  m  its  fom.  They  Ibrm 
Dow  the  great  highways  to  the  bar  and 
the  senate ;  and  byways  too  (somewhat 
obscure,  no  doubt,  but  very  select)  to  the 
practice  of  physic.  These  thines  htve 
given  a  new  social  importance  to  uie  Uni- 
versities—so much  so,  that  it  has,  by  de- 
grees, led  to  the  popular  opinion  that  a  man 
of  university  education  is  your  only  "  true 
gentleman-scholar."  The  forms  of  uui- 
▼ersity  existence  are  hence  eeclesiasdeal, 
whilst  its  effective  instructions  are  more 
than  half  of  a  civil  character. 

The  only  utility  of  the  Professor's 
labours  can  arise  from  his  guiding  and 
directing  the  studies  of  the  great  number 
of  men  who  repair  to  the  Universities. 
It  is  his  proper  uusiness  to  lead  the  coi- 
leffe- tutors  into  the  best  modes  of  teach- 
ing the  most  important  subjects ;  and  in 
this  employment,  the  professorships 
would  be  of  great  value,  if  propeily 
worked  for  the  purpose.  Insteaa  of  this, 
however,  each  college  tutor  takes  that 
duty  upon  himself  (in  his  own  college, 
if  a  small  one,  or  his  own  *'  side,**  if 
either  of  the  large  colleges;)  and  the 
consequence  is,  that  the  instrucdon  being 
given  by  way  of  lecture,  and,  conse- 
quently, in  mathematics  at  least,  the 
student  being  unable  to  follow  the  lec- 
turer's brief  and  often  confused  enuncia- 
tion of  his  truths  and  proofs,  is  obliged 
to  have  recourse  to  private  assistance. 
Hence  has  arisen  the  large  and  influen- 


tial bodv  of  private  tutors— that  body  by 
whom  tile  effective  education  of  tlie  tJoi- 
versity  is  really  earned  on,  and  witboot 
whose  aid,  the  entire  univernty  aystem 
must  sink  into  greater  contempt,  tbao  we 
wottU  volunleer  to  describe. 

That  the  private-tater  ^alain  Iws  bean 
UMioh  abased  is  AolorhMn  oBOiigh ;  tet 
iteamiotbeiaidof  thesemen  (manrof 
them  the  ablest  «nd  nMst  aoeoBapiiJhed 
resident  members  of  the  University,  not- 
withstanding their  having  committed  the 
unpardonable  sin  of  matrimony,  and 
disqualified  themselves  thereby  for  being 
oollege  tutors,)  that  they  reedve,  like 
the  professors,  ^lelr  fees  ror  spoisiMlsfistf 
services.  That  they  have  '^coadied'* 
many  a  man  through  flor  fbe  common 
degree,  whom  It  woSd  have  been  for  tbe 
Interests  of  society  and  of  learning,  as  wdl 
as  the  real  credit  of  the  University,  to 
have  ** plucked,"  is  only  too  well  kn^rn ; 
and  that  many  a  man  has  been  phieed 
high  in  the  honour-list,  by  means  of  the 
*'  cricks  of  analysis  "  (ts  we  heard  a  hi^ 
wrangler  express  it  a  day  or  two  tto) 
with  which  a  dexterous  private  tutor  nas 
prepared  his  pupil,  is  equally  eertida. 
But  were  this  system  of  private  tuiHon 
suppressed,  Cambridge  would  in  llnree 
years  possess  a  mere  decimal  unit  of  its 
present  academic  population ;  in  Ihet, 
the  college  tutors  wotnd  be  changed  into 
private  tutors,  and  even  then  not  be 
overworked. 

Every  master  of  arts  (and  the  badie- 
lor,  we  believe,  partlv,  but  of  this  ^re 
are  not  certain,)  is,  in  virtue  of  his  degree, 
a  professor  of  the  faculty  in  whien  be 
has  graduated.  The  Caput  cannot  de- 
prive him  of  this  privilege;  but  enenlti- 
mate  effect  of  the  late  Graces  moat  be, 
to  extinguish  this  pririlese  of  the  msiters 
of  arts  to  teiich  within  tne  limits  of  llie 
University.  Who  can  tell  how  much 
this  consideration  may  have  worked  widi 
the  ''placets*'  on  the  recent  oendonf 
Who,  indeed,  can  doubt  that  it  did  exer- 
cise a  large — ^if  not  casting — influence  on 
the  minds  of  the  voters  ?  These  Qtaees 
are  not  the  only  indication,  or  the  only 
result  of  the  hostility  of  the  monks  to  dw 
benedicts.  It  would  have  been  more 
manly  on  the  part  of  the  Caput  to  have 
brought  in  some  Grace  or  Graoea  ftr 
regulating,  or,  what  would  have  been 
better,  uniting  in  a  friendly  bond,  all  die 
resident  members  of  the  University,  so  is 
to  preclude  the  abuses  and  retun  die 
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vakitbie  soMceB  of  the  private  tdton. 
AH  who  wish  wellto  the  Unrrenity,  can- 
net  fail  tOTegret  tbew  tin  toouB  wiiidiugB 
of  Kttle  policy,  and  to  whh  that  tiw  real 
oljeets  of  thaie  Oraees  hadi>een  publicly 
deckred,  as  privately  they  are  not  de- 
nied. 

That  their  effect  wfll  he  beneficial 
diere  are  many  who  dtmbt,  and  many 
who  are  faopenil.  It  is  remarkable,  at 
any  rate,  that  ncnre  tlian  a.rooiety  of  the 
resident  masters  of  arts  (it  is  ealookted 
at  two-thirds)  non-placeted  these  Graces ; 
and  that  tlieir  being  eirried  was  owing 
to  uie  non-resident  members  of  the  se- 
nate :-^men  who  had  been  ont  in  the 
world,  and  had  learned  in  another  school 
tfian  Untof  dbna  imirar,  what  the  present 
state  of  soeiety  imperatively  demanded 
in  tiie  wwy  of  education.  The  movement 
is  lociced  upon  bv  tiie  uiAlJe  aaii  popuhar 
one  and  as  a  Hberm  tmt,  Uiider'thia 
aspeet,  the  Tme9  may  be  -right,  **  that 
it  Jias  taken  thejpnhlic  by  surprise.** 

Taking  these  Graces,  however,  in  tiieir 
best  aspect,  and  entirely  omitting  the 

rition  of  their  iwttntion^  they  are  Iflre 
Graces  of  "May,  1646  (see  tmte,  toI. 
xliv.,  p.  411,)  only  so  many  ttep*  to- 
wards university  reform.  Tkey  are 
andogous  to  our  national  Befbrm  Bill — 
not  so  much  of  yaloe  for  thefar  absolute 
("  finality")  perfection  as  for  what  they 
may,  and  perhaps  will,  entrain.  If,  on 
the  other  hand,  they  be  not  followed  np 
by  general  enactments  of  the  academic 
parliament,  or  guarded  i>y  by-laws  of  the 
academic  executive,  Aey  may  be  made 
engines  of  gross  wrong  to  individuals. 
The  question  has  now  become  a  national 
one,  and  the  •working  of  the  law  will 
become  an  object  of  national  interest; 
and  any  vagaries  in  which  the  Caput 
may  indulge  itself  will  become  subjects  of 
public  comment  in  a  shape  to  secure 
at  least  some  amount  of  justice  to  indi- 
-vidnals.  We,  however,  anticipate,  on  the 
whole,  some  good  from  these  Graces, 
though  our  anticipations  be  not  unmin- 
gled  with  much  of  anxiety.  For  good 
or  for  evi),  the  change  is  a  great  one, 
and  pregnant  with  consequences  which, 
perhaps,  few  of  us  can  foresee. 

Cambridge  has  extended  her  system 
of  recognised  and  rewardable  acade- 
mic studies  :  what  will  Oxford  do  ? 
The  latter  has  been  hitherto  considered 
the  University  of  the  patrician,  the  land- 
lord, and  the  golden  pofvena.    In  the 
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present  inrtance,  Cambridge  nobly  takes 
the  lead :  let  Oxford  follow,  and  not  t>nly 
recover  her  plaoe,  but  as  nobly  retain  it. 
If  the  patrician  race  are  prepared  Ibr 
maintaining  the  foremost  ground^  **now'« 
the  time  or  never.''  Our  monkish  and 
our  corporate  institutions  must  give  way 
to  the  enlightened  masses,  or  be  swamp- 
ed in  the  new  times  and  circumstances 
liiat  are  developmg  themselves  around 
us.  lYfaen  the  ""pious  king''  under 
whose  "  benign  reign  "  we  ourselves  were 
bom,  decreed  that  every  •child  in  his  do- 
minions should  learn  to  read  his  Biblst 
he  gave  an  impetus  to  social  improve- 
ment which  he  little  anticipated.  Op- 
posed by  the  clergy  and  opposed  by  tne 
aristoctacy,  his  majesty,  with  charao- 
teristic  pertinacity,  insisted  that  so  it 
should  be;  and  though  the  success  of 
the  royal  scheme  has  not  been  as  com- 
plete as  could  be  desired,  yet  the  differ- 
ence between  the  present  state  of  English 
society  and  the  English  society  of  our 
boyhood,  is  more  like  the  fantasies  of  a 
dream  than  ^e  realities  of  actual  life. 
The  boy  who  had  learnt  to  read  his  Bible 
(the  most  difficult  book  in  our  language.) 
would,  of  course,  be  able  to  read  sll 
others;  and  he  would  seek  for  such 
knowledge  of  a  secular  and  scientific 
kind,  ss  should  raise  him  above  the 
ignoble  station  to  which  he  was  bom. 
We  now  see  the  children  of  men  who» 
when  we  were  young,  could  hardly  de- 
signate a  single  letter  by  its  name,  not 
only  amongst  the  "readers,**  but  amongst 
the  "  philosophers'*  and  the  "literati"  of 
our  land.  Let  the  man  of  sixty  (aye,  even 
of  fifty)  summers  look  back,  ana  coneider 
what  half  a  century  has  wrought  Let 
him,  too,  who  has  known  no  other  mode 
of  existence  than  that  which  the  academic 
life  of  those  days  implies,  compare  the 
men  of  his  young  memory  with  men  of 
the  present  day,  and  he  will  discover  a 
portentous  change.  These  are  not  the 
times  for  trifling  with  great  principles; 
for  the  onward  progress  of  the  human 
mind,  when  once  set  in  motion,  is  not 
to  be  arrested  by  dull  platitudes,  by 
inertia,  or  by  opposition.  The  too- 
sm  is  sounded— let  the  "privileged" 
beware!  Their  only  privilege  now  iS| 
to  take  the  lead  in  great  and  good 
deeds— rn  the  cuUivatiop  of  letters,  and 
the  promotion  of  science — in  the  exer- 
cise of  philanthropy,  and  the  diffusion 
of  holy  truth.     But   have    they   the 
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energy  to  do  this?  Their  last  oppor- 
tunity is  staked ;  and  even  this  is  deeply 
mortgaged  fi>r  their  past  shortconoi- 
ings. 

Three-fourths  of  the  active  men  of  the 
University  of  Cambridge  spring  from  the 
class  that  the  vapid  conceit  of  Oxford 
calls  "  low  ;*'  and  this  in  no  small  degree 
accounts  for  the  recent  changes.  The 
Cambridge  men  are  of  the  people,  and 
(though  a  few  may  forget  their  origin  in 
theur  days  of  exaltation)  they  are  much 
more  frequently  with  the  people,  than 
aute  men  of  Oxford  hitherto  have  been. 
Changes,  therefore,  adapted  to  the  wants 
of  the  people  were  more  likely  to  emanate 
from  Cambridge.  Ours  is  called  (truly 
or  not  we  will  not  inquire,)  "  a  popular 
Government" ;  and  (Cambridge  has  the 
honour  of  introducing  into  the  **  people's 
University"  (as  we  trust  Cambridge  will 
deserve  to  be  called,)  the  means  of  in- 
struction in  all  those  subjects  and  duties 
that  are  essential  to  the  well-being  of  a 
free  and  enlightened  people. 

It  cannot  l^  questioned  for  a  moment, 
however  diversified  be  the  hypotheses 
framed  to  account  for  it,  that  we  num- 
ber of  minds  capable  of  investigating 
the  phenomena  of  natural  history  and  of 
social  life,  is  much  greater  than  the  num- 
ber competent  to  deal  with  the  purely 
contemplative  classes  of  research — whe- 
ther mathematical,  metaphysical  or  li- 
terary. The  orthodox  studies  of  Cam- 
bridge are  only  fitted  for  few  minds; 
and  indeed  for  very  few,  if  the  philoso- 
phy of  mathematics  as  well  as  its  mere 
mechanism,  be  proposed  as  the  subjects 
of  study.  Many  a  man,  who  has  not 
cared  a  single  straw  for  mathematics,  in 
the  shape  of  attachment  to  the  science 
itself,  has  yet  worked  like  a  mule-in- 
a-mill,  to  get  up  a  certain  portion  of 
"book-work"  for  the  Senate-house 
Examinations.  This  almost  intolerable 
labour  has  been  gone  through — simply 
with  a  view  to  obtaining  a  place  on  the 
tripos  that  should  be  valuable  to  him  in 
after-life;  and  this  once  obtained,  the 
successful  candidate  for  honours,  never 
to  the  end  of  his  life  opens  a  mathema- 
tical book,  except  he  become  a  college 
or  private  tutor,  a  schoolmaster,  or  an 
actuary.  Half  the  reading  men  are 
killed,  or  have  the  seeds  of  death  im- 
planted in  their  constitutions,  during  their 
undergraduate  career— and  for  what? 
The  doubtful  honour  of  a  certain  status 


on  the  B.A.  list  of  the  year!  Moal 
certainly  there  is  no  essential  implicatioa 
of  high  general  abiUty  in  a  man's  stand- 
ing high  on  the  honour  list  of  mathe- 
matics ;  and  we  have  all  met  with  such 
men  who  have  sunk  into  the  most  mind- 
less drones  alive — theur  physical  and 
intellectual  energies  alike  destroved  bj 
the  "  forcing  system"  which  has  been  ia 
the  course  of  development  during  tlie 
whole  of  the  present  century. 

Till  very  recently  the  great  majority 
of  the  men  contented  themselves  witn 
obtainbg  the  common  degree.  The 
road,  it  must  be  confessed,  was  easy 
enouffh,  and  the  gate  sufficiently  wide, 
for  all  to  enter  who  "crammed  up"  durinc 
the  last  term.  Even  at  present,  with 
the  aid  of  the  Graces  of  1846,  the  ex- 
aminers are  forbidden  to  propose  any 
thinff  in  geometry  that  impues  more  ct 
EucUd  than  the  first  six  propositions  of 
the  Sixth  Book!  in  common  algebra 
which  implies  equations  1 1  and  in  phj- 
sical  science  that  could  not  be  answered 
by  any  girl  of  sixteen  in  a  well-conducted 
ladies'  school ! !  1  The  classical,  theolo- 
gical and  moral  acquirements  are  (of 
course,  in  Cambridge)  on  a  still  lower 
scale.  In  fact,  as  Dean  Jackson  said  of 
Christchurch-men :— a  muority  of  them 
bring  away  less  learning  urom  the  Uni- 
versity than  they  took  there. 

There  was  the  eternal  apology  for  these 
men,  that  they  had  "  no  genius  for  ma- 
thematics," and  that  nothing  else  was 
read  in  the  University — especially,  that 
nothing  else  would  "  tell  in  the  examina- 
tion for  degrees."  The  actual  demands 
upon  the  men  are  those  which  would 
better  befit  a  class  of  boys  eight  or  nine 
years  the  juniors  of  these  men ;  and  are 
certainly  not  of  too  high  a  character,  to 
enable  a  gentleman  to  make  a  decent 
appearance  in  intellectual  society.  The 
mind  of  that  man,  indeed,  whose  whole 
stock  of  learning  Is  comprised  in  this, 
must  learn  even  this  very  imperfectly, 
and  possess  an  intellect  altogether  on- 
disciplined.  Degrees  at  best  are  but 
inviaious  distinctions — won,  where  won 
with  honours,  by  a  single  effort  rather 
than  by  sustained  exertion — and,  when 
obtained,  fail  to  give  any  other  satiafiic- 
tion  than  that  arising  mm  their  vain 
parade  and  their  commercial  worth. 

The  great  point  gained  by  the  new 
laws  is  this  :•— that  men  who  have  "no 
genius  for  mathematics, "  will  now  have  an 
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opportunity  of  distinguishing  themselves 
in  any  one  of  the  sciences  included 
nnder  the  general  terms  of  Graces  B  and 
C.  There  will  no  longer  be  any  room 
for  the  old  plea  of  the  unsuitableness  of 
the  studies  to  the  general  character  of  the 
men  who  repair  to  Gunbridge  for  a 
degree: — ^it  always  being  assumed  that 
every  man  who  enters  the  University, 
has  the  least  "genius**  (or  even  talent) 
for  any  science  or  literature  whatever. 
This  will  hereafter  form  a  criterion  of 
the  ability  displayed  during  University 
residence ;  ana  lower  the  importance 
of  the  common  degree  to  its  proper 
value  in  public  esttmation.  There  will 
only  be  required  two  things  more  to 
render  this  perfect.  First,  the  pubUca- 
tion  of  the  marke  given  for  a  complete 
answer  to  each  question,  with  the  marks 
gained  by  each  man ;  and,  secondly,  a 
distinction  in  the  initials  which  are 
allowed  to  be  used  by  those  who  have 
gained  honours  from  those  allowed  to  the 
candidates  who  have  not. 

One  thiuff  is  certain,  that  a  much 
smaller  numoer  of  men  will  '*  go  in " 
for  mathematical  honours  than  has 
recently  been  the  case.  In  fact,  there 
has  lately  grown  up  a  practice  of  en- 
tering for  mathematical  honours, — the 
men  trusting  either  to  get  amongst  the 
"junior  ops,"  or  get  their  **  degrees 
allowed;"  in  order  to  avoid  the  classical 
and  moral  examinations  for  the  common 
degree!  This  will  of  coune  cease  in 
the  mathematical  tripos :  but  will  it  not 
be  liable  to  take  deeper  root  on  the 
**  natural  history"  and  "  moral  science" 
triposes?  Without  great  vigilance  on 
the  nart  of  the  exammen  this  will  cer- 
tainly take  place;  and  we  know  that 
aome  of  the  men  whose  experience  in 
Ae  working  of  the  nniveraity  system 
entitles  their  opinions  to  great  weight, 
do  not  consider  that  the  machinery  pro- 
vided by  the  Graces  is  capable  of  work- 
ing out  the  new  system  without  the 
introduction  of  abuses  so  great,  as  to 
neutralise  the  benefits  which  these  enact- 
ments might  be  expected  to  confer.  It 
rests  now  with  die  heads,  the  fellow- 
tntors--aye,  and  the  private  tutora  too— 
to  devise  such  means  as  shall  form  a 
eomplete  barrier  to  the  "  speculation 
in  desrees  '*  becoming  otherwise  than 
honestly  successful  according  to  the 
generally-understood  "  intent  and  mean- 
ing" of  the  Graces  of  October  31,  1848. 


NBW  IfBTHOD   OF  BXTBACTING  PDRB  GOLD 
VaOM   ALLOTS  AND  VHOM   ORBS. 

The  following  method  of  obtainiDg  pure 
metallic  gold  in  the  form  of  a  spongy  mass 
has  been  practised  by  me  for  several  years, 
and  no  aeoovnt  of  tiie  process  has,  to  my 
knowledge,  heratofore  been  published.  It  is 
very  nsefnl  to  the  chemist  and  to  the  mann- 
fectnrer,  and  is  more  economical  than  ady 
other  method  that  I  am  acqoainted  with. 

After  separating  the  gold  from  silver  by 
means  of  a  mixture  of  nitric  and  hydro- 
ehlorio  adds,  as  is  usually  done,  the  solution 
containing  gold  and  copper  is  to  be  evapo- 
rated to  small  bulk,  and  the  excess  of  nitric 
acid  is  thas  driven  oif. 

A  little  oxalic  acid  is  added,  and  then  a 
solution  of  carbonate  of  potash,  sufficient  to 
take  up  nearly  all  the  gold  in  the  state  of 
anrite  of  potash,  is  gradually  added.  A  largis 
quantity  of  crystaliixed  oxalic  acid  is  now 
added,  so  as  to  be  in  great  excess,  and  the 
whole  is  to  be  quickly  boiled*  All  the  gold 
is  immediately  precipitated  in  the  form  of 
a  beautiful  yellow  sponge,  which  is  abso* 
lately  pure  metallic  gold.  All  the  copper  is 
taken  up  by  the  excess  of  oxalic  acid,  and 
may  be  washed  out. 

Boil  the  sponge  in  pure  water  so  long  as 
any  trace  of  acidity  remains,  and  the  gold 
is  then  to  be  removed  from  the  capsule  and 
dried  on  filtering  paper.  It  may  be  formed 
into  rolls,  bars,  .or  thin  sheets,  by  pressing 
it  moderately  in  paper.  I  have  made  seve- 
ral useful  applications  of  the  gold  sponge 
thus  prepared,  and  had  a  tooth  plugged  with 
it  in  October,  1846,  to  Wl^ch  purpose  it  is 
well  adapted. 

By  moderate  pressure  the  spongy  gold 
becomes  a  solid  mats,  and  burnishes  quite 
brilUantiy. 

The  jeweller  or  goldsmith  will  find  spongy 
gold  to  be  quite  convenient  when  he  re- 
quires it  for  a  S3lder,  and  it  is  a  convenient 
form  of  the  metal  for  making  an  amalgam 
for  fine  gilding.  I  have  used  it  for  some 
years  in  soldering  platina,  and  prefer  it  to 
the  filings  or  gold  foil  for  that  purpose.  His 
method  of  separating  fine  gold  from  coarse 
is  very  simple,  and  dieaper  than  the  usual 
process.  I^  is  applicable  m  the  separation  of 
gold  firom  ores  that  may  be  treated  by  acids, 
and  is  vastiy  preferable  to  the  method  com- 
monly used  by  chemists  and  assayers. 

When  making  oxide  of  gold  for  dentists' 
use  the  chemist  wiU  find  that  oxalic  add 
added  to  bis  potassio  solution  will  at  once 
recover  all  the  gold  that  is  diisolved  in  an 
excess  of  the  alkaline  solution.  Many  other 
applications  of  this  very  simple  method  will 
occur  to  chemists  and  artisans. — C.  T,  Jack- 
son,  BUHmoH's  Journal,  September,  1848. 
T  3 
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Chaklbs  Havcock,  of ^oiapt«B«;gentiAMftn.  For 
"  certain  improved  preparations  and  coinponndB  of 
gntta  percbH,  and  cestakt*  iinpioye8MiiU>  in-  the 
numufacture  of  arlides  and  fabrics- compoted.  of 
gutta  percha  alone  and  in  combination  witb  other 
snbstanoes."  Patrnt  dntedMar  11,  184$;  fifeoiflca* 
tioa  enrolled  Nov.  1 1,  ]  84S. 

1.  Id  making  wmterproolBboet'iiAd  gin 
loake«-ol  gvtU  pKehav  I  begin  with  caatin^ 
the  gutta  pcrduu.iM  iMmlda  indo  piaeoa  or 
blockiy  of  a  form  sniubia  for  ths-purpoae. 
Kg.  1  and  fig.  2  are  plana  of  two  of  theia 
movlds,  with  the  top  parts  nmanreA%  and 
ftg.  1«  and  fig.  2*,  trantverae  scetiona-of  tbo 
Bame  "reipecti^lf  ,  with  the  top  parts  ob« 
By  the  former  (figs.  1  and  l")  the  gntta 
peroha  is  cast  in  perfieotly  flat  pieeea,  bat 
thidrer  in  the  oentro  part,  a,  of  whidi  the 
aolo  is  to  consist^  tim  at  the  sides  and  ends« 
66,  or  parts  of  which  the  npper  is  to  be 
formed.  By  the  latter  (figs.  2  and  2«)  tiie 
piece  is  onr^  at  the  sides  and  ends,  and -so 
brought  partially  into  the  form  which  it  ia 
intended  it  should  ultimately  assume.  A* 
and  B  are  in  each  case  the  bottom  and  top 
parta  of  the  mould,  and  C  the  gutta  percha. 
The  size  and'  curvature  of  these  moulds 
admit  obviously  of  any  needful  Tariation,  so 
that  there  may  be  blanks  produced  (for  ex- 
ample) suitable  for  the  shoes  and  goloshea 
of  persona  of  all  ages,  for  left  feet  and  right 
feet,  ^.  &c.  1  next  take  a  last  of  the  foraa 
desired  to  be  giren  to  the  shoe  or  golosb, 
and)  draw  upon,  or  otherwise  fit  closely  to  it, 
some  elaattc  or  flexible  material,  wfaidi  may 
serre  as  a  lining  for  the  gntta  parofaa,  snoh 
as  cotton  or  woollen  doth,  or  knitted- silk  or 
worsted,  or  cotton.  I  then  coat  the  ovtside 
of  this  intended  lining  with  a  solatioii  of 
gutta  perofaa  or  oaeutohoae,  and  leave  it  to 
dry.  I  next  select  a  gutta  percha  bhaik,  of 
the  form  bast  adapted  in  its  general  outline 
to  the  said  last,  and,  by  heating  it  in  any 
eonvenient  wi^,  bring  it  to  such  a  fdastte 
state  that  it  may  be  readily  moulded  by 
hand.  I  warm  atoo  the  last,  with  its  elaalic  or 
flexible  covering,  but  not  to  8«eh  a  degiw 
as  to  deoompose  the  gutta  pereha  or  oaeut* 
diOtto  aakition  spread  over  it ;  and  tliese 
preparattona  having  been  uMde,  1  phuse  the 
last  upon  the  bianfc,  adjnst  by  hapd  the  one 
to  the  other,  and  presa  the  gutta  pereha  o£ 
which  the  btamfc  consiste  into  as  elose  eons- 
binatioa  as  may  be  with  the  dastio  or  flaa« 
iMe  covering  of  the  kst.  Theahoe  or  golosh 
then  takes  the  determinate  form  represented 
in  fig.  3.  But  as,  in  the  course  of  the  pf»-. 
ceding  maoipniations,  some  inequalities  of 
surface  may  haf«  been  unavoidably  pro« 
dnced,  or  the  limits  between  the  sole  and 

•  IPor  the  fonner  patents,  see  Biteh.  Mag.^  Noa. 
1180,  H8I,  lia2,  11S8,  11B6,  1300,  \2SSLy  1233,  l2»fi, 
1286,  1291,  120ft. 


ttie  upper  notliave  been  sufficiently  .defined, 
I'once  more- b«'ing-tlte  whole  into  a  warm  or 
pkskic  state,  by  -dlppteg  the  shoe  or  galosk 
(with  tbe^list^  still  inside  of  it)  mio  bo* 
waler»  orbytespoaisgit  t&ateam  ot.hot  air, 
and  thenrraweath  it j»refuUy<Alover.  Whan 
it  biBCQBses<:ooU  vaMi6hftrd«.I;rim)a.re!Pelvtiig 
slil*  or-  otfisr  swtaU^  instromeq* .  over  tba 
oenteur  lines,  after  wfaieh  the  last  iswiUi- 
drawn,  which,  laavesi  the  shoe  or  gQlosh 
oomplste..  Sometimss  I  u6a  hollow  lysis* 
made  olDpetaUgJlasst  or  eaxthenwar^*  anA 
heated  by  steam«.hot  air,  or  hot  water. 

When  made  in  the  manner  just  described, 
the  article,  though  water-tight,  it  of  a  dnU 
appearance ;  but  it  may  have  a  high  polish 
given  to  it,  or  to  any  part  of  itv  by  applying 
glass  or  porcelain  moulds  to  it  after  it  has 
undergone  thepipeess  list  hersinbeibremcBi- 
tioned^  and  white  H  is  yet  in  a  wema  and 
impreesible  state« ;  eadi  of'  these  BMMdd» 
beiag  a/oe  stmc/e  in  iwerse  of  some  per- 
tton  only  of  the  iMt  0»s,  for  exiunple,  the 
sole  or  upper,)  and:  not  reeaofed  .after  \mm^ 
so  applied  till  the  materials  benaath  have 
become  quite  cold. 

Shoes  wkd  goloshes  made  of  gotta  pcrdu^ 
on  foundations  of  elastic  or  flexible  mate- 
rials,, in  the  manner  before  described,  pos- 
sess this  great  advantage  over  others,  that 
the  foundationatakeupand  disperse  the  per- 
spifation  of  the  foot,  and  prevent  it  from 
condt using,  to  the  injury  of  the  heslA  and 
comfort  of  the  wearer^ 

Bzoeption  has  been  taken  to  gutta  perehe 
shoefr  and  goloshes  on  acoount  of  thek  waet 
of<  or  defideney  in  springiness,  I  reeiedy 
due  (when  deaired)  by  maUng  the^li^t  eefe 
of  whjfih  the  sole  and  uppsir  is  fonned,  eC 
two  shetfts  or  pieces  of  ^atta  perohe*  vAt 
iaterposmg  between  them,  while  they  u^ 
yet  in  a  warn  or  plastic  state*  a  thia  plite 
of  steel,  slightly  bent  in  the  direotion  frouL 
heel  to  tip»  and  press  the  whole  dosely  to- 
gether, so  that  the  metaUic  sprio|;  may 
become  permanently  fixed,  embodied  in,  and 
combined  wiUi  the  other  materials. 

2.  In  employing  gutta  percha  aa  a  sub- 
stitute (in  whole  or  in  part)  for  the  wood 
and  other  materials  of  which  the  backs  and 
stDcka  of  brushes  are  ordBnarily  formed,  I 
proeeed  aoeordieg  to  tiie  iinpraf«d  asetfaeds 
following. 

Supposing  the  bmsh  is  to  hsoae  a  flat 
baeky  I  take  two»  three>  or  more  pieeea  of 
sheet  gntta  pereha*  or  of  .a  eempeiwd  of  getta 
psedui  and  eaoutehooc  (the  number  eC 
pieees  dependii^  on  their  Ihickneas,  and  on 
the  thtckuva  also  to  be  givaa  to  the  hack,> 
which  have  been  cut  or  staaoped  on^  or  cast 
into  a  proper  form  for  the  back,  and  super- 
impose them  exactly  one  upon  the  other.    I 
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ilmi  K^M  Mils  in  tiiM^  tlnt»«gh  lAieh  I 
draw  the  pawk^  or  **1iii«tt^'*  as  tlief  are 
toDhniaally  MfOMi,  of  httn  or  brfttiea  in 
the  iMiid'ii«y,  feoviBg  tham  abo,  as  «B«d^, 
bfjr  BseaM  c^  wires.     I  mat  git»  the  top 

Kg.  1. 


BUircee  of  tno  osek  two  or  three  coats  of 
gutta  percha  soiutioiiy  resTiiig  each  coat  to 
uTy  Ij^Rire  another  is  put' on.  Atidfinauyf 
I  laj  o»  a  solid  piece  or  shd>  of  gntta  percha 
-of  a'  siritabio  tMcknesSi  and  brkiif  the  saney 
Fig.  2. 


Fig. 


Fig.  2" 


Fig.  3 


as  also  the  rest  ef  the  back  to  swh  a  tsm- 
peratwe,  tb«t  bj  pressing  them  fegether  a 
perfoet  adhesion    may  be    effMCad.     The 


piece  last  added,  may  be  either  plain  or 
figured,  nd  the  figuring  may  be  either  done 
before  the  piece  is  pnt  on  or  afterwards.  Or, 
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instead  of  making  the  iriiole  of  the  \mk  of 
gotta  percha  as  hai  been  first  described,  it 
may  be  made  partlj  of  gntta  pereha,  and 
partly  of  other  substances,  as  for  example, 
some  of  the  pieces  through  which  the  hain 
or  bristles  are  drawn  may  be  of  wood  or 
bone,  or  leather,' or 'felt,  or  canras,  and  the 
others  of  gutta  percha  ;  or  the  outer  top 
piece  may  be  of  relTct,  or  silk,  or  wollen 
cloth,  bat  in  such  a  case  as  the  last,  the 
fabric  muit  be  coated  on  the  underside  with 
a  solation  of  gntta  percha,  or  caontohono, 
and  well  warmed  before  it  is  applied. 

In  making  ronnd  stocks  for  brashes  I 
proceed  as  follows.  I  take  a  solid  stick 
of  KUtta  percha,  which  has  tt  the  root 
end  grooTes  cat  or  cast  on  it  all  ronnd, 
I  insert  the  parcels  or  knots  of  hairs,  or 
bristles  in  these  groores,  and  then  pour  over 
them  a  warm  solation  of  gntta  percha.  When 
this  solution  has  cooled,  I  wrap  a  piece  of 
sheet  gntta  percha  once  ronnd  the  grooYed 
part  which  encloses  the  hairs  or  brisUes,  and 
then,  open  that  a  second  piece,  also  of  one 
thickness,  cansing  each  piece  to  adhere  to 
the  stock  by  warmth  and  pressure,  as  in 
similar  Instances  before  explained,  and 
taking  care  so  to  adjust  the  pieces  that  they 
shall  break  joint  with  one  another,  and  come 
each  close  together  at  the  edges.  And 
finally,  I  bind  the  whole  tc^ther  by  means 
of  gutta  percha  thread,  or  cord,  or  of  twine, 
satomted  with  gutta  percha,  or  wire  coated 
with  gutta  percha.  The  body  of  the  stock 
may  be  made  of  wood,  or  metal  grooTcd  as 
aforrsaid,  for  the  reception  of  the  hairs  or 
bristles,  but  I  prefer  making  the  whole  of 
gutta  percha. 

Another  mode  of  making  ronnd  brushes 
consists  in  drawing  the  knots  of  hair  or 
bristles  through  small  tubes  of  gutta  percha 
and  tying  a  number  of  these  tubes  together 
in  a  circular  form  by  means  of  gutta  percha 
thread  or  cord,  or  twine,  saturated  with 
gutta  percha.  Any  interstioes  that  remain 
between  the  tubes,  or  between  the  tubes  and 
the  binding  thread  or  cord,  are  filled  np  by 
pouring  in  a  thick  solution  of  gntta  percha 
at  the  top  end.  Or  the  bundle  of  tubes 
may  be  at  first  tied  Tery  loosely  only,  then 
brought  by  heat  into  a  warm  or  plastic  state, 
and  afterwards  compressed  into  one  compact 
circular  body  by  rolling  or  by  clamping 
them  in  a  die  of  suitable  dimensions  (first 
withdrawing  the  thread  used  in  the  tying). 
The  handle  may  be  either  of  solid  gutta 
percha,  or  any  other  suitable  material,  and 
attached  in  any  convenient  way. 

A  round  brush  may  be  made  in  the  way 
last  described  of  a  single  knot  of  hair  or 
bristles ;  but  the  tube  Uk  this  case  is  made 
to  bulge  out  a  little  at  the  sides,  and  of 
smaller  diameter  at  bottom  than  at  top. 


The  top,  or  root  end  of  the  knot  is  oovend 
over  with  gutta  pereha  solution. 

The  m<^e  bdbre  described  of  drawing 
the  kno  s  throogh  tubes  of  gntfea  percha 
may  be  also  af^lied  to  tiie  making  of  flat 
brushes  The  tubes  oontafaiing  the  knots  are 
•  arranged  in  one  or  more  str^gfat  Unes,  then 
seeured  between  two  dsmptng  boarda,  dipped 
into  hot  water  and  pressed  together  till  tfaej 
are  formed  into  one  compact  solid  mass. 

3.  I  paint  and  print  articles  and  fabrics 
made  in  whole  or  in  part  of  gutta  pereha, 
and  also  other  articles  and  fabrics  of  any 
colour  or  colours,  and  of  any  design  or 
pattern,  by  using  as  a  Tchicle  for  the  pig- 
ments or  other  colouring  matters,  the  fol- 
lowing  compound :  I  take  one  part  of  caout- 
chouc and  one  part  of  gutta  pereha,  eadi 
dissolved  in  spirits  of  turpentine  (or  any 
other  suitable  solvent),  add  thereto  four  parts 
of  gold-oil  sise;  mix  the  wh<de  of  tiieee 
materials  together  in  a  bath  of  hot  water, 
and  then  thin  with  spirits  of  torpentine,  it 
being  of  advantage  to  use  this  compound  in 
a  very  thin  state.  The  pigments  or  otiier 
colouring  matters  should  be  well  ground 
np  in  turpentine  before  they  are  mixed  wiOi 
the  vehide.  The  proportions  whidi  I  have 
given  are  such  as  I  find  to  answer  on  the 
whole  best  in  practice. 

In  carrying  out  the  different  improve- 
ments which  I  have  hereinbefore  specified,  I 
uniformly  prefer  employing  such  gntta 
percha  or  compound  of  gutta  percha,  as 
has  been  prepared  by  boiling  or  by  masti- 
cating it  in  a  bath  of  water  and  muriate  of 
lime,  but  to  this  mode  of  preparation  I  do 
not  here  lay  any  claim. 

4.  The  better  to  adapt  gutta  percha  to  the 
manufacture  of  various  articles  and  Isbries, 
I  prepare  and  combine  it  with  other  matters 
and  things  according  to  the  several  new  and 
improved  modes  next  to  be  described. 

To  obtain  a  gutta  pereha  compound  suit- 
able for  coating  the  wires  of  electric  tele- 
graphs, covering  the  cells  of  galvanic  batte- 
ries, and  for  other  purposes  where  complete 
electric  insulation  is  desirable,  or  where  the 
isolation  of  one  substance  from  another  is 
for  any  reason  required.  I  take  gutta 
percha  hot  from  the  mastica^r  (preferring 
as  aforesaid  that  which  has  been  previou^ 
boiled  in  the  muriate  of  lime  bath)  roll  it 
between  heated  cylinders,  and  daring  Ae 
rolling  sift  thereon  common  rosfai  in  a 
pounded  state,  so  as  to  mix  the  same  inti- 
matdy  with  Uie  gutta  percha.  Or  I  dis- 
solve equal  portions  of  gntta  perdia  and 
common  rosin  in  coal  nq>htha  or  any  other 
suitable  solvent  Or  I  dissolve  the  "gutta 
pereha  and  the  rosin  separately,  and  then 
mix  the  two  solutioas  together.  The  pro- 
duct resulting  from  any  of  these  miztues 
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shoiild  be  kepi  hot  in  tteun  kettiee,  and  it 
nmy  be  eieber  eppUed  to  the  article!  to  be 
protected  by  a  bmah  or  ipatuU,  or  the 
artiolet  may  be  dipped  in  it,  or  drawn  throagh 
it,  and  wonnd  off  upon  suitable  rerolving 
racks  or  open  eradle  reels. 

To  mi^  a  oomponnd  preferable  to  any 
yet  in  nse  for  casting  and  moulding  pnrposes, 
for  waterproofing  cloth  leather  and  other 
articles  and  fabrics,  and  for  coating  ships' 
bottoms*  lining  tanks  and  cisterns,  &c.,  I 
mix  with  gntta  percha  which  has  been  first 
boiled  in  a  bath  of  mnriate  of  lime,  and 
then  masticated  thoroaghly,  and  while  it  is 
yet  undergoing  the  process  of  mastication,  a 
oomponnd  of  shell-lae  and  borax,  adding  the 
same  by  little  and  little  as  the  mastication 
proceeds,  and  naing  more  or  less,  according 
as  it  is  desired  to  make  the  compound  more 
or  less  taudons.  The  compound  of  shell- 
lac  and  borax  is  prepared  by  boiling  in  a 
steam  kettle  oTcr  a  common  fire  five  parte 
of  sttek  lac,  or  shell  lac,  or  seed  lac,  with 
one  part  of  borax,  in  so  much  water  as  will 
jnst  coTcr  these  materials,  and  eyaporating 
the  water  aocording  to  the  thickness  desired 
to  be  given  to  the  compound.  Any  desired 
colour  may  be  given  to  this  mixture  of  gutta 
percha,  shell  lac,  and  borax,  by  mixing  the 
requisite  pigment  or  colouring  matter  with 
the  sh^l  lac  and  borax  compound. 

To  make  metal  studded  sheets  of  gutta 
percha,  suitable  for  being  cut  up  and 
formed  into  shoe  soles  and  heels,  clogs, 
pattens,  and  other  articles,  I  take  a  flat  piece 
of  hard  wood,  and  tack  to  the  upper  surface 
thereof  a  number  of  nails  or  studs  of  a 
wedge-shape,  or  with  a  double  head  (that  is, 
with  two  heads,  one  oyer  the  other,  and  a 
space  between  them);  I  then  place  this 
piece  of  wood,  with  the  nails  or  studs  upper- 
most, in  a  metal  chase  or  frame,  and  press 
gutta  percha,  in  a  warm  and  plastic  state, 
down  upon  the  nails  or  studs,  so  as  to  bury 
the  same  completely,  taking  care  to  do  this 
gradually,  and  to  exert  the  pressure  straight 
downwards,  so  as  not  to  throw  the  nails  or 
studs  out  of  their  Tertical  position.  The 
mass  is  then  kept  under  coniriderable  pres- 
sure till  quite  cold,  after  which  the  wooden 
foundatMn  is  lemoved.  The  sheets  thua 
produced  are  afterwards  cut  up  into  pieces 
.  of  sizes  and  shapes  suitable  for  use,  and  may 
be  readily  attached  by  their  gutta  percha 
surfaces  to  any  other  surfaces  by  mere 
warmth  and  pressure,  as  in  other  cases 
before  mentioned. 

And  baring  now  described  the  nature  Of 
my  said  inTcntion,  and  in  what  manner  the 
same  is  to  be  performed,  I  declare  that  the 
improvements  which  I  daim  as  constituting 
my  said  indention  are  as  follows : — 
FiriL  I  daim  the  mode  of  making  shoes 


and  goloshes  of  gutta  perdia,  combined 
with  other  materials  first  before  described, 
in  so  far  as  regards  the  combination  of  elas- 
tic or  fiexible  foundations  with  gutta  percha 
soles  and  uppers. 

Second.  I  daim  the  employment  of  glass 
moulds  to  give  a  polish  to  the  exterior  or 
parts  of  the  exterior  of  shoes  and  golosheff 
made  in  whole  or  in  part  of  gutta  perdia, 
as  before  described. 

Third,  I  daim  the  employment  of  metal 
springs,  inserted,  as  before  described,  in 
shoes  and  goloshes  made  in  whole  or  in  part 
of  gutta  percha,  in  order  to  give  springinese 
to  the  same.  ^ ,     ,         _ 

Fburth.  I  daim  the  making  of  backs  and 
stocks  for  brushes  in  whole  or  in  part  of 
gutta  perdia,  as  before  described  and  exem- 
plified. ^         .  . 

Fifth.  I  cldm  the  employment  for  pamt- 
Ing,  printing,  or  otiierwise  applying  colours 
to  articles  and  fabrics  made  in  whole  or  m 
part  of  gutta  percha,  and  dso  to  other  arti- 
des  and  fabrics,  of  the  particular  compound 
or  vdiicle  hereinbefore  specified,  but  with- 
out limiting  mysdf  to  tiie  exact  proportions 
in  which  each  of  the  materials  has  been  di- 
rected to  be  used  in  such  compound  or 
vehide,  inasmuch  as  the  said  proportions 
may  be  varied  without  affecting  the  general 
result.  ,  ^  . 

And,  Sixth.  I  cUim  the  employment,  for 
all  manufacturing  purposes  to  which  the 
same  are  applicable,  of  the  several  other 
improved  preparations  and  compounds  of 
gutta  percha  specified  under  the  fourth  head 
of  this  spedfication,  each  in  tiie  peculiar 
combination  of  materials  of  which  the  same 
consista,  and  the  peculiar  process  or  pro- 
by  which  it  is  prepared. 


PIBTOK  VALvn. 

Sir,— It  baa  been  found  that  the  con- 
struction of  a  yalve  resembling  the  key 
of  a  flute,  as  applied  to  steam  boilers,  is 
liable  to  acddents.  Experience  has 
shown  that  the  surfeces  stick  or  adhere 
together,  so  that  the  valve  will  not  open 
when  the  safety  of  the  boiler  requires  it, 
notwithstanding  that  a  fully  Euffident 

Sower  of  steam  is  acting  upon  it  to  pro- 
uoe  this  effect— that  is,  according  to 
calculation.  Many  boilers  have  burst 
without  any  well  explained  cause,  since 
the  surfaces  were  subaequently  ascer- 
tained to  have  been  clean,  and  no  ob- 
struction in  the  working  of  the  machinery 
could  be  detected.  ,      ,       .. 

The  valve  which  I  proceed  to  desenbe, 
I  term  the  «*  piston  valve,"  from  ite 
working  in  a  stuffing-box,  and  ridng  like 
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the  piston  in  tbe  cylinder  of  sn  eflf  ine. 
AB,  ftg.  1,  is  a  portion  of  the  top  of  the 
boiler;  C,  the  piston  val^e,  worRing  in 
the  stnfflng  box,  D.  The  best  construc- 
tion of  the  hitter  would  probably  be  that 
of  being  bored  out  of  metal,  and  the  pis- 
ton ground  in  ateam-tighL  JS,  is  a  weight 
Fig.  1. 


to  load  the  TaWe^  and  prevent  the  steam 
beneath  f^om  raising  it  too  high.  As 
many  of  these  weights  as  required  could 
be  used.  Fig.  2  is  a  transverse  section 
of  the  valve,  or  rather  a  view  of  its  lower 


end.  Fig.  3  is  the  piston  valve,  taken 
out  of  the  stuffing  box.  The  prineiple 
of  its  eoMtructiogi  is  this:— -That  the 
higher  the  piston  rises,  the  gveater  wiil 
be  the  eso^ie  of  steaos.  To  effect  tfaia 
objeet,  thive  or  fbor  grooves  are  taken 
longitudinally  out  of  its  sides^  int  by 
outs  towards  the  centre,  and  secondly- by 
ents  parallel  and  coooentrto  willi  the 
enrcuHierenee.  These  grooves  are  pointo^ 


ed  at  tko  ftp^  Mid  |[eC  wMef  towards  ^m 
bottofm.  It  win  be  cteerved  that  tlia 
first  commenoee  near  the  top,  al  a  ;  Hm 
second  lower,  tt  h ;  the  tSrird  lower  lluni 
the  second,  at  c ;  and  fte  fourth,  d  (If 
there  are  so  many),  still  lower  than  the 
third.  Suppoain^,  then,  that  the  piston- 
valve  is  put  into  Its  place  in  the  stnffins 
box,  and  that  the  steam  exerts  itseu 
within  the  boiler,  the  piston  will  be 
laifed.  If  raised  to  the  coBMBenceoiciU 
of  the  first  groove,  at  a,  fig.3,  Che  steam 
will  begio  to  eaaape ;  and  a  greater 
quantity  wiUl»e  let  off,  if  the  piatMt  risea 
ftntber  at  ibegreaive  inofeaaea  m  warn, 
dhoakl  U  be  raiaed  to  h,  tbe  alem  wW 
begin  also  eseapiwg  frein  the  aeeon^ 
groove,  and  so  on  in  the  same  way  widi 
the  others. 


Fig.  3. 


Kg.  4. 


FSg.  5. 


AAA 

I 


ir 
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In  fig.  4  another  plan  for  the  escape 
of  tke  steam  is  given,  wbereaaylindrieal 
hole  is  bored  diagonally  through  the 
length  of  the  piston.  The  range  of  mo- 
lien  ia  here  intended  to  be  between  the 
bttoffs  e  and  /.  This  hole  augkt  be 
made  eHptied,  se  as  to  give  a  greater 
range  and  a  longer  eaeape.  Bnt  lest  dM 
eseape  of  the  steam  on  eme  side  ontyt 
should  be  likely  to  obstruct  the  flree 
working  of  the  piston,  In  fig.  5,  the  hole 
is  bored  througn  the  centre  of  the  lower 
part,  but  branches  into  two  near  the  top, 
thereby  glvins  two  escapes,  at  opposite 
points,^  and  A. 

Tbe  prinaiple  of  the  piston  valve  sag- 
gttsted  Uaelf  one  day  when  holding  a 
peacil  between  the  lips,  and  foseing  it 
out  of  the  mouth  by  meanaof  the  breath. 
In  order  to  prevent  the  poaaibiiity  of  tbe 
savftnea  ft<om  atiekhig,  the  piaton  valve 
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might  be  kept  in  a  state  of  constant 
rotary  motion,  by  connecting  it  with  a 
fan  wheel  placed  within  the  feed  pipe, 
between  the  boiler  and  the  cylinder,  the 
stream  of  steam  acting  upon  tte  fans ; 
or  it  miffht  be  connected  with  the  machi- 
nery of  the  engine.  The  same  end 
might  be  attained  by  placing  the  fn- 


wheel  at  some  conTenient  part  on  the 
ovtside  of  the  boiler,  and  ft  current  of 
steam  turned  upon  the  fans  by  means  of 
a  coek.    But  the  olgeetion  to  this  latter 

Slan  ia  thi^*that  the  steam  isailiBg  ft-om 
le  coek  woirid  be  wasted.    I  am,  &c., 
Paraa  HorCBixsoir. 
SIdmouth,  DeTDO,Oot.  19, 1948. 


GEOHWtMY   or  THE  LIMB   AX]»  PfJOTB. — ^BT  T.   8.   DATIBS,   r.a.8.,   I..  AN©   B.,V.B.S.A., 
BOTAE  imiTABY  AOADBlfT,  WOOLWICH. 

(Contimied  from  page  440.) 

Pbop.  XLVI- 
Let  CD  be  a  line  perfetuUeuiar  to  a  plane  ABC  meeting  ike  pkme  in  C;  and  let 
A,B,  be  twopwnie  m  thai  plane:  U  ie  required  to  find  (he  point  in  CD  to  which 
if  lines  be  drawn  from  A  and  B,  they  ehaU  contain  the  greateet  angle. 

The  problem  will  divide  itself  into  two  general  casts,  adapted  to  the  ciremnsunc^ 
that  CK  being  drawn  perpeadicular  to  the  line  AB,  It  shaB  meet  AB  hi  E  so  that  E 
shall  be  in  AB  or  in  AB  produced,  respeetirely. 

G asb  1 .  Let  E  lie  between  A  and  B, 
Join  AC,  BG:  then  ACB  is  the  greatest 
aii£^  lormed*by  lines  from  A,  B,  to 
meet  in  CD. 

For  let  P  be  any  other  point  in  GD, 
and  join  PE ;  make  EP  equal  to  EF; 
and  join  AP',  FB, 

Then,  since  POE  is  a  dght  angle,  it 
18  greater  than  CPE ;  and  hence  PE  is 
greater  than  CE,  and  F  lies  more  re- 
mote from  £  than  C  does.  The  pomt 
C  is  therefore  within  the  triangle  AP'B; 
and  (Eu&.  i.  21),  the  angle  ACB  is  greater 
than  AP'B. 

Again,  PE  is  perpendicnlar  to  AE. 
or  AEP  ifi  a  right  angje.  Whence 
the  triangles  APE,  AFE.  haye  the 
sidea  A£,  EP  equal  to  the  sides  AE, 
BF,  and  their  included  angles  AEF, 
AEF  also  equal:  and  therefore.  Ae 
angfe  APE  is  equal  to  AFE. 

Similarly  the  angle  BPE  is  equal  to 
BP^;  and  consequently  the  whole  angle 
APB'  ia  equal  to  AFB. 

But  ACB  ia  gieate»  thaa  AP'B,  and:  conscquenUjr  greater  than  AFB. 

The  «mi1  dSstoUioaevideSrapplles  when  P  is  taken  on  the  other  Bide  of  the 
plaiS A^:  wiw^n  E  iWIa  akTS-.B.  the  demonstration  becomes  stdl  more 
sknple  in  itadetaihu 

SinOLIUM. 

When  PA.  PB  we  the  line,  fomjng  mi  ««le  to  bej««ii«^  «»  b^AB  S 
mMta  than  in.  A.  «nd.Bi.  and  whea  Om-  pemendicuhr  from  P  ^  *e  base  AB  do« 
not  Wl  in  AB  produced!  thanroieotioDi  of  ^e  angle  la  neater  than  the  angle  itaelfc 

ituWilThfl  seen  that  thU  i»  not  the  oolf  case  in.wWch  U  w  aocurate. 
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Cash  2.  L^t  the  perpendicular  CE 
from  C  to  AB  meet  Ab  produced^  in  £. 
Thnru^h  A  and  B  describe  a  circle  to 
touch  EC  produced  in  the  point  Q' ;  in 
CD  take  Q  so  ihat  EQ  shaU  be  equal  to 
EQ',  and  join  AQ,  QB.  Then  AQB  is 
the  greatest  angle  that  can  be  formed  by 
lines  drawn  from  A  and  B  to  meet  in 
CD.  on  the  same  side  of  the  plane  ACB. 

For,  let  P  be  anj  other  point  in  CD 
on  the  same  side  of  the  plane  ACB  ;  and 
in  EC  produced  take  EF  equal  to  £P: 
the  other  lines  being  drawn  as  in  the 
figure  to  join  the  several  points  already 
defined,  and  R  being  the  intersection  of 
FD  with  the  circle  ABQ'. 

Then  since  AQ^,  ARB  are  angles  in 
the  same  segment  of  the  circle  AQ'B. 
thej  are  equal ;  and  since  in  the  triangle 
P'AR  the  angle  ARB  is  exterior,  it  is 
greater  than  AFB.  Wherefore  AQ'B 
is  greater  than  AFB. 

Affain,  by  reasoning  similar  to  that  in 
the  first  case,  it  maybe  shown  that APB 
is  equal  to  AP^,  and  AQB  equal,  to  AQ'B;  and  hence  it  follows»that  AQB  ir 
greater  than  APB. 

SCHOLIUlf. 

In  this  case,  then,  the  assumption  is  erroneous,  as  the  orthographic  projection 
represented  by  ACB  is  less  than  the  projected  angle  AQB.  This  is  the  case  when 
F  is  taken  at  C,  and  P  coincides  with  F. 

In  order  to  specify  the  varieties  of  this  general  ease,  one  or  two  remarks  may  be 
usefully  appended.  Let  us  then  suppose  the  plane  ACB  to  be  horizon tal,  and  CD  to 
be  the  part  of  the  line  above  ACB ;  whilst  the  part  below  ACB  is  denoted  by  CdL 
Also,  let  Cq\  Cp  be  equal  to  CQ,  CP.    Then, 

(a).  The  angles  made  by  inflecting  lines  from  A  and  B  to  points  in  CD  conti- 
nually increase  as  the  point  to  which  the  lines  are  inflected  approach  towards  Q  from 
D.  After  passing  Q,  the  angles  continually  diminish  till  the  point  of  inflection 
arrives  at  C.  The  angles  then  again  increase  till  the  point  arrives  at  q ;  and,  finally,  in 
passing  further  downwards  the  angles  diminish  incessandy.  The  extreme  limits  of 
the  magnitudes  of  the  angles  in  both  directions  is  zero. 

The  problem,  then,  in  this  case  has  two  maxima  solutions  and  one  minimum — 
usinff  these  terms  in  their  modern  mathematical  sense. 

(P).  If  a  circle  described  through*  A,  B,  C,  and  cut  the  line  EC  produced  in  F ; 
and  if  P  be  constructed  so  that  iSP  shall  be  equal  to  EF :  then  the  orUiogrmphie 
projection  ACB  of  the  angle  APB  will  be  equal  to  the  ansle  APB  itself. 

(y).  If  a  circle  be  described  through  A,  B  to  out  CE  produced  between  C  and 
Q,  in  H',  and  again  in  K' ;  and  points  H,  K  corresponding  to  them  be  taken 
in  CD  (these  points  are  omitted  in  the  figure  to  prevent  oonfttsion) :  then  the 
angles  AHB,  AKB  will  be  equal  to  one  another.  Whence  two  equal  angles  situated 
in  different  planes  passing  through  AB  may  have  the  same  orthographio  pro- 
jection. The  same  is  obviously  true  of  two  angles  A4:B,  AAB  on  the  other  skle  (or 
below)  the  plane  ACB. 

(y).  If  the  circle  through  A,  6  touching  CE,  touch  it  in  C,  the  point  Q  coincideB 
with  C ;  and  the  angle  ACB  will  be  the  greatest  possible. 

In  this  case,  then,  the  ordinary  assumption  is  correct  as  to  the  projection  being 
greater  than  the  projected  angle.  It  is  this  which  gives  rise  to  the  limitation  ex* 
pressed  in  the  construction  of  the  second  case. 
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(f).  If  the  circle  through  A»  B  touch  C£  between  C  and  c  (c  taken  equidistant 
£  with  G)  the  point  determined  by  it  is  excluded  from  consideration ;  since  no  cor- 
responding point  could  be  constructed  in  CD,  CE  being  the  shortcBt  line  that  can  be 
drawn  from  £  to  CD.    In  this  case,  then,  the  usual  assumption  is  also  accurate. 

{To  be  continued,) 


mSS&S.   BARLOW   AND  FOSTER'S   VATRNT  IMPROVBICSNTS   IN  RLICTRXO  TBLBORAPHS 

AMD   APPARATUS. 
[Pktent  dated  April  27, 1848;  tpeeiflcation  enroUed  OctotMr  27, 184S.] 


The  improvements  specified  under  this 
patent  consist,  firstly,  in  coating,  and 
thereby  protecting  and  insulating   the 
wires  of  telegraphs,  with  gutta  percha, 
or  a  compound  thereof.    To  coat  such 
wires  with  gutta  percha  is  of  course  not 
new,  but  to  coat  tnem  with  the  particu- 
lar compound  specified  may  possibly  be 
so.    The  compound  consists  of  one  part 
by  weight  of  New  Zealand  gum  and 
one  part  of  milk  of  sulphur  added  to 
dght  parts  of  gutta  percha,  by  little  and 
little,  while  in  a  kneading  trough,  and  at 
a  teinperalure  of  120  Fahr.  The  coating 
is  efrected  as  follows:— Two  pairs   of 
rollers  are  made  to  reyolve,  by  means  of 
smitable  gearing,  at  one  uniform  speed, 
and  each  pair  is  provided  with  a  pipe 
fitted  steam-tight  to  one  end  of  tneir 
axis,  through  which  pipe  steam  is  ad- 
mitted at  pleasure,  which  serves  to  bring 
the  rollers  to  a  temperature  suffident  to 
soften  partially  two  bands  of  gutta  per- 
cha passed  between  them.   Then,  there  is 
anotner  pair  of  rollers  which  have  their 
surfaces  cut  with  semicircular  grooves ; 
the  grooves  of  the  one  roller  correspond- 
ing, or  falling  right  over  those  of  the 
other.    The  wires  to  be    covered  are 
wound  upon  reels,  from  which  they  toss 
between  the  second  pair  of  rollers.    The 
bands    or    fillets  of  gutta  percha  are 
passed  between  the  first  pair  of  rollers, 
(and  are  so  brought  into  an  adhesive 
state,)  and  the  two  bands  of  gutta  per- 
cha, with  the  wires  between  them,  are 
in  this  state  passed  between  the  second 
pair  of  rollers,  by  which  the  fillets  of 
gutta  percha  are  made  to   adhere  to- 
gether, and  consequently  to  envelop  the 
wires. 

Secondly.  The  patentees  propose,  so 
to  govern  the  currents  of  electricity,  as  to 
cause  the  pulsations  to  indicate  different 
signs  and  symbols.  The  pulsation  of 
one  current  of  electricity  is  made  to 
move  forward  the  axle  or  other  reci- 
pient of  motion  to  a  certain  distance 


representing  five  units:  and  that  of 
the  other  current  a  distance  in  the  re- 
verse direction,  representing  four  units ; 
and  the  conjoined  pulsations  of  the  two 
currents,  a  distance  represented  by  one 
unit.  Thus,  supposing  A  and  B  to  re- 
present the  two  currents,  the  sign  will 
DC  indicated  by 

Ist.      1  pulsation  of  A, 
2d.  by  1  pulsation  of  A  and  B, 
3d.  by  1  pulsation  of  B, 

and  so  on.  The  mechanical  arrange- 
ments by  which  this  is  effected  could  not 
be  rendered  intelligible  without  engrav- 
ings. 

Thirdlif.  The  patentees  describe  an 
electric  telegraph  apparatus  for  indicat- 
ing the  passing  and  time  of  passing  of  a 
railway  train.  A  dial  is  pierced  with  60 
holes  at  n?gular  distances,  in  which  holes 
small  plugs  are  placed.  This  dial  is 
made  to  revolve  once  every  hour.  A 
metal  spring  presses  against  the  face  of 
the  dial,  and  has  the  effect  of  thrusting 
back  any  plug  that  may  have  been  pro- 
truded. Above  the  dial  is  an  electro- 
magnet, which  attracts,  on  the  passing 
of  an  electric  current  from  the  station 
which  the  train  has  just  passed,  one  end 
of  a  lever,  the  other  end  of  which  pro- 
trudes the  plug  immediately  underneath 
it  beyond  the  Suse  of  the  dial,  so  that  the 
attendant  is  enabled,  by  looking  at  the 
dial,  to  see  whether  the  train  has  passed 
the  station,  and  what  time  has  elapsed 
since  it  psssed. 

The  claims  are — 

Istly.  The  "modes"  of  coating  and 
insulating  the  wires  of  electric  telegraphs 
with  gutta  percha  or  its  compound. 

2ndly.  The  governing  the  currents  of 
electricity  so  as  to  cause  each  pulsation 
thereof,  separately  or  conjoined,  to  indi- 
cate different  signs  or  symbols. 

3rdly.  The  apparatus  for  indicating 
the  passing  and  time  of  passing  of  rail- 
way trains. 
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mu  otBomii's  ctbam  tPiiOOGn. 


Sir,— B7  ymir  pemiwion,  Iwmdd 
mfaitout  to  '<  L  L.,^  who  in  tout  iaftt 
Number  1MB  ivronvcd  yoa  wioi  eertain 
solutions  in  mensuration,  that  I  imagiBe 
the  calculations  could  be  more  explicitely 
effected  as  follows : 

Esanpte  L--Iiet  #-nde  of  tte  Inmin 
yards, 

-wnnbor  of  roods  of  land. 


'  •  1210 

jps  2 

.'.  ]^J5=*-'*  JJ  or  «— 880  yards. 

Szaiaple  2»-«4jp-i7aids  of  toolqg, 

•••i8io-*~*~^' 


4840* 


40  2       5 


orx—jy  — J— «330fards. 

Saauple  3.— Let  4«  ->  inches  of  peri- 
meter and  miBber  of  sonnreigns, 

.*•  :r'«*vmmbcr  of  squn  iiiehes, 
.-.  2  x^  anomber  of  shilliDgs. 
.*.  2««-80r  and  #-40  aad  mbiImi   of 
flOfewiglM-160. 

Bzample  4.-*-Lat  jr«ia  rfde  of  A  in 
yards* 

.-.  Cost  of  raUiflg*-ajr^l. 

Arsa  of  A  in  iset^O  — r^ • 


CkMtof  paYiiig»9 


•••v'S 


4-63^, 


.•.*-14^  3-14(1*7320508) 
«24*2487112  yards. 

I  am.  Sir,  yours,  Ac, 

J.W. 

Bzightos,  Not.  U,  1848. 


VIST  roB  omoANic  narnnaa  in  Aavnova 

aOLOTIONS. 

M.  Alph.  Dopasqtder  proposes  the  cUo- 
ride  of  gold  for  the  purpose  of  detettiag 
organic  matter  when  present  in  water  in 
raeh  large  proporttens  as  to  make  it  im- 
besitby  to  Mnk,  or  improper  lor  nae  in  the 
arts. 

late  a  samU  gkas  vessel  he  mtiodnoes 
from  20  to  25  graawes,  (300  or  400gnNhM) 
of  the  water  to  be  tested,  and  adds  a  few 
drops  of  a  solution  of  chloride  of  gold 
(oarefoUy  freed  from  excess  of  acid),  so  as 
to  giTB  it  a  slight  yellowish  tint ;  the  liquid 
is  then  boiled.  If  the  water  contains  only 
the  quantity  of  organic  matters  common  to 
drinkable  waters,  It  ntahu  its  colour  eren 


Bat  if,  on.tte  «mtmy, 
it  oentahis  an  ateissiaal  ^mi^itj,  it«rtfc 
iuns  hvowB,  then  takes-a  viotet  or  hksish 
tint,  whioh  iadieates  dm  diBantpsslHea  «f 
the  gold  salt  by  the  organic  matter.  By 
prolonging  the  ebullition,  the  Tiokt  «: 
.Uaiah  tint  becomes  deeper  and  deeper,  if 
the  proportion  of  organic  matter  is  oon- 
sUenbre.  Bat  a  sBgfht  brownish  or  greeulA 
Hat  isouffieient  to  indicate  certainly  that 
the  qnantity -of  oiylc  matter  is  greater  than 
usual. 

The-BSlt  must  be  used  without  ezeess  of 
faydrooUeric  acM  wfalni  mternBres  with  she 
rwstioii. 

▼oiy  oAsM,  during  a  seaaewhatptolongod 
lof  the  B^,  the  gride  ef  foM 

«f  lime  npmi  tUs  salt;  thsn^lf 
tho  ohtoade  of  gold  is  jwt  hi  onsas,  Ite 
lifaid  is  deooloAed ;  or  if  in  osBsas,  the 


shade  of  colour  may  be  ehangad  by<t  sl%W: 
dond  which  anpears.  To  distiajnMi  this 
reaction  from  the  former,  it  is  only  nensassty 
to  add  one  or  two  drops  of  pure  hydno- 
ddoric  add,  which  will  immediately  die- 
iSlye  oxide  of  gold,  and  the  coloar  ia 
restored.  Bttt  when  flie  gold  has  once  besa 
brought  to  the  metallie  state  by  thn  orgaiihs 
aaitter,  it  is  not  rediBsolfod  by  nm  hydro- 
eUoric  acid,  and  the  liquid  remains fiotet, 
or 


there  has  heeni  tolerably  grsstt  oseeas  «f 
flUoride  of  geld.  If,  faoiimrar,ths  iiqaU 
eonteins  a  traeeof  niftrafee,  if  it  be  rs  hoUiai 
thegoldmay  be  lo-diiaoKed.  Jmum^  4^ 
PJUrwacie  €t  de  OkimU,  MmrcK  UdS. 


ifn.0  SBomK's  srmAif  wLoxntu 
Oar  attention  has  bitterly  heaa  caUed  ta 
some  experimeote  recently  made  on  the 
iiurm  of  Mr.  Tyler,  near  Stratford,  Baaax, 
with  a  steam  locomotiTe  engine,  4 
expressly  for  agricultural  work,  or 
hanlage  on  canals,  in  conjunction  with  BCr. 
Andrew  Smith's  wire-rope.  They  were 
eonstructed  by  Mr.  Wm.  Curwood,  engi- 
neer, of  Whitechapel,  under  the  patent  of 
Vr.  Osbom,  Kmg- street,  St.  James's.  Al- 
ffaoogh  tte  majority  of  our  agncuitaiiiAi 
■cm  rkKeule  the  introdnetioa  of  steam  power 
isr  ploaghing,  and  deprseate  it  as  totdly 
impraetieable,  it  U  grstiiying  to  And  than 
are  men  to  be  found  who  Tcnture  to  afesp 
heyond  the  confined  lunita  of  ineaaat  pcac- 
tice»  and,  aware  of  the  oaifenBl  power  of 
steam,  are  anxious  to  second  the  inventiena 
of  science  and  the  progrte».of  the  arte.  In 
the  first  trial,  a  pair  of  these  peculiarly  con- 
structed steam  engines  were  placed  oppodte 
each  other,  about  120  yards  apart,  with  a 
sufficient  length  of  wire-rope  between  them. 
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fin  Mrphtt  iMittg  ooiltd  rmmd  the  hum  of 
one  of  Lowtfook'fl  two^^wsy  ]4oii|fhi.  TMt 
trial,  atthoofh  not  MMOMifiil,  prated  tktt 
the  eeitditioiie  of  the  two  modes  of  dimught 
dMFer  esientlally-^hone  dnnight  beiag  «p- 
werdii  and  exereiflfng  a  diraot  eoatrol^  by  its 
proshnlty  to  tibe  plough  *^  whereas,  the 
draagbt  by  steam  power  is  distant  and 
downwards,  and  exevcisee  no  direet  eentrol 
on  the  plough  ;  henee  the  experiment  was 
instruotiTe.  Another  trial  was  madas,  ex- 
tending the  diatanoe  to  210  yards  between 
the  engines,  when,  with  both  a  Kent  tarn 
and  an  Bssex  rest  phmgh,  tery  good  work 
was  accomplished.  The  snbseqnent  trials 
were  made  with  a  two-wheel  stogie  en- 
gine, the  wive-rope  being  retnrned  through 
a  pnlley  anchored  oppoeftte  the  engine, 
and  were  equally  enocessM  as  regards 
the  work  done.  When  a  ooumon  swing 
plough  was  need,  the  downward  draught 
buried  it  beyond  the  necessary  depth 
at  onee.  From  these  rude  trials,  with  in 
engine  of  10  horse  power,  which  is  loeemo- 
ti^,  or  can  be  drawn  by  two  horses,  we 
think  there  is  littte  doubt  of  the  practica- 
bility of  the  plan,  as  now  tested ;  but  on  the 
question  of  its  economy,  nothing  but  actual 
experiments,  on  a  laige  scale,  with  swhsble 
implements,  can  determine. 
These  engfaMS  possess  great  adnutages  in 


4>- 


being  applicable  to  thrashing  and  other  egit- 
eultural  purpoaes,  and  can  be  motod  fitmn 
farm  to  hrm,  or  from  field  to  field,  with  the 
greatest  facility.  They  are  of  the  usual 
form,  but  superior  to  any  yet  made  for 
agricultural  purposes,  both  as  to  arrange- 
ment and  workmanship.  The  mode  em- 
ployed fbr  taking  up  the  wire-rope  consti- 
tutes the  patent.  A  pair  of  groored  riggers, 
30  Inches  in  diameter,  with  prt^Jecting  cir- 
cles, are  placed  tangent  to  each  other*'4he 
«poje(Milng  eirdes  forming  friction  wheels. 
TMs  pair  of  riggera  is  plMod  one  abore  the 
other,  by  the  side  of  the  boiler,  and  eecured 
to  it  on  a  firame  by  two  strong  iron  strme, 
to  whiohako  all  the  gearing  is  ftramed.  ne 
cyllndsrs  aro  Tertioal,  and  encased  in  the 
smoke-box,  giving  motion  to  the  erank- 
ehaft  by  beams  and  side  rods.  The  oraak- 
ihaft  traverses  under  the  boiler,  and  oom- 
aNwioates  the  necessary  motion  to  the  lower 
T%ger  by  a  spur  mid  pMon  wheel.  On  the 
the  oppMite  end  of  tim  evaak-shaft  are 
keyed,  when  wanted,  a  drum  end  boss,  for 
a  umTorsal  joint ;  and  the  engine  is  rendered 
locomotive  by  a  pair  of  etubb  Wheefa  and 
chains,  connecting  them  with  the  crank- 
shaft. The  oompactaess  of  the  enghie  is 
admirable  {  for,  while  it  is  equal  to  10 
horse  power,  and  performs  three  dielfaict 
operations,  its  oompass  is  only  10  feet  by 
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6i  feet,  the  height  of  boiler  being  5  feet 
The  wire  rope  is  wound  t9and  the  riggers 
in  form  of  the  fignre  of  8,  and  all  sawing 
and  abrasion  prevented  ;  and  this  plan  pre- 
sents a  gre&t  advantage  in  not  requiring  per- 
fect tension,  bat  will  take  np  a  slack  rope 
withont    the    least    ilip    on  the   grooTcd 


nggcrs. 

[A  description  of  Mr.  Osbom's  steam- 
ploughing  machine,  rather  more  complete 
than  the  preceding,  was  giren  in  this  Journal 
for  July  30,  1848,  accompanied  with  a  full 
exposition  of  the  economical  advantages  to 
be  anticipated  from  ita  adoption.  —  Ed. 
M.  M.] 

— ♦ — 

THE  LATB  WILLIAM  JAMES,  THE  VIRST 
OEBAT  PROMOTER  OF  THE  RAILWAY 
SYSTEM,  AKD  HIS  CONKECTION  WITH 
OEORGE   STEPHENSON. 

In  recently  noticing  (ante^  p.  401)  the 
comparatiye  claims  of  William  James 
and  George  Stephenson  to  the  honour  of 
baving  given  the  first  decisive  impulse 
to  the  modem  railway  system,  we  stated 
that  we  had  been  unable  to  find  any 
trace  of  the  patent  connection  stated  by 
a  "Staffordshire  Miner**  to  have  sub- 
sisted between  these  two  gentlemen, 
'^e  have  since  received  from  a  member 
of  Mr.  James's  family  a  copy  of  a  docu- 
inent  which  clears  up  the  doubt  hanging 
over  this  point,  and  shows,  that  though 
Mr.  James  was  not  actually  a  joint  pa- 
tentee with  Mr.  Stephenson,  he  held  so 
prominent  a  position  in  the  world  in 
respect  to  railway  enterprise,  as  to  make 
it  worth  Mr.  Stephenson's  while,  to  assign 
to  him  a  very  considerable  interest  in 
his  railway  patents,  in  consideration  of 
"his  recommendation  and  best  assist- 
ance." We  give  the  document  in  full : — 

"  Know  all  men  by  these  presents,  that 
we,  William  Losh,  of  the  town  and  county 
of  Newcastle-on-Tyne,  ironfounder,  and 
Geoige  Stephenson,  of  KllUogworth,  in 
Um  said  county  of  Northumberland,  Esq., 
in  consideration  of  £b  of  lawful  money  of 
Great  Britain,  to  us  paid  at  or  before  the 
sealing  or  delivery  of  these  presents,  and  in 
consideration  of  William  James,  of  West- 
bromwich,  in  the  oounty  of  Stafford,  miner 
and  engineer,  fipmg  kU  recommendaiion 
•nd  beti  a§nitamce  far  the  uHng  tmd  em- 
ploying the  heamotwe  engimee  for  which  we, 
William  Losh  and  George  Stephenson,  have 
obtained  two  letters  patent,  on  such  terms  as 
we  shall  by  writing  direct  and  appoint,  we, 
the  said  Losh  and  Stephenson,  have  granted 
and  assigned,  and  by  these  presents  do  grant 
and  assign  unto  the  said  William  James,  his 
heirs,  administrators,  and  assigns,  one  fourth 


part  or  share  of  our  rights  and  patent  in  the 
exclusive  use  of  the  locomotive  engine  for 
workiog  on  railroads,  secured  to  us  in  and 
by  certain  letters  patent  of  his  late  Majesty, 
and  of  the  profits  arising  firom  the  granting 
the  use  thmof  to  any  other  party  or  par* 
sons  whomsoever.  Such  fourth  pait  or 
share  of  the  use,  right,  interest,  and  profits 
to  be  confined  to  engines  made,  used,  or 
sold  in  that  part  of  England  and  Wales 
lying  south  of  a  line  drawn  from  the  town 
of  Liverpool  to  the  town  of  Hull,  to  have 
and  to  hold  such  fourth  part  or  share  of  tlie 
said  patent,  right,  and  profits  from  tiie  date 
hereof  unto  the  said  William  James,  during 
the  term  of  the  said  letters  patent,  given 
under  our  hands  and  seals  this  first  day  of 
September,  1821. 

**  William  Losh. 

"  Georob  Stbphbnson . 


SPBCiriCATIONS  OF  ENGLISH  PATENTS  EN* 
ROLLEO  BETWEEN  THE  IITH  AND  18tB 
OF  NOVEMBER,  1848. 

Vincent  Price,  Wardour-street,  Sofao, 
Machinist.  For  certain  new  or  imprcped 
meehtnieal  arrangemente  for  obtaming  and 
applying  motive  power.  Patent  dated  May 
11,  1848;  specification  enrolled  Noveaaber 
11,  1848. 

Mr.  Price  appears  to  have  strange  notions 
about  the  meaning  of  words^notions  wfaioii 
we  fear  will  prove  rather  dangerous  to  the 
validity  of  his  patent  ahould  that  ever  be- 
come a  matter  of  question  (which,  however, 
we  do  not  much  fear).  Improvements  in 
velocipedes  and  driving  laUies  maypau 
mustec  as  pertaining  to  the  "applying/' 
though  not  to  the  <*  obtaioing  "  of  «  motive 
power  ;*'  but  what  are  we  to  think  of  thli 
pretentions  patentee's  including  in  the  same 
category,  improvements  in  mincing  meat, 
slicing  turnips,  cleaning  knives  and  forks, 
washing  clothes,  snuffing  candles,  and  clean- 
ing pens  ?  To  suppose  that  the  title  of  tliis 
patent  can  cover  such  things  as  these,  is 
absurd.' 

1.  Mr.  Price's  improvement  in  velocipedes 
consists  in  dispensing  with  cranked  axles, 
and  substituting  two  ratchet-wheels  attached 
to  the  straight  axle  of  the  driving-wheels, 
and  caused  to  revolve  by  the  action  of  pauls, 
which  are  made  to  alternately  take  in  and 
out  of  the  teeth  of  the  ratchet-wheels,  by 
means  of  suitable  apparatus  worked  by 
treddles  or  levers. 

2.  The  same  arrangement  as  the  preced- 
ing, but  slightly  modified  to  be  applied  to 
driving  lathes. 

3.  The  mince-meat  inventkm  consists  of  a 
chopping' board,  hollowed  out,  an^  caused 
to  rotate  by  means  of  a  central  vertieal  axle, 
to  the  top  end  of  which  is  fastened  a  winch. 
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handle.  Over  thif  board  la  placed  an  axle 
carrying  a  certain  number  of  eircnlar  cut- 
tera,  which  are  kept  at  a  conyenient  distance 
from  each  other  by  loose  collars,  which  senre 
to  cleanse  the  cutters  from  any  substance 
that  may  adhere  thereto. 

4.  The  same  machine,  enlaiEcd  and  mo- 
dified, is  to  be  applied  to  the  slieing  of 
turnips  and  other  Tegetables. 

5.  Mr.  Price's  knife-cleaner  consists  of  a 
▼ertical  cylinder,  covered  with  felt  or  other 
suitable  elasdc  material  on  its  periphery, 
placed  inside  another  rertical  cylinder,  whidi 
is  composed  of  upright  laths,  covered  on  the 
inside  circumference  with  felt.  The  pieces 
of  felt  are  so  arranged  as  to  lap  over  one 
another,  andjfco  be  almost  in  close  contact 
with  one  another.  Above  both  cylinders  is 
placed  a  circular  plate  with  holes  in  it, 
through  which  the  blades  of  the  knives  are 
passed,  and  between  the  felted  surfaces  of 
the  two  cylinders,  which  are  supplied  with 
emery  or  other  cleansing  material.  The 
circular  plate  is  made  to  revolve  with 
the  knives,  which  are  thereby  effectually 


6.  A  knife-cleaner,  of  another  form,  con- 
sists of  two  horizontal  rollers,  round  which 
are  passed  two  endless  bands,  one  over  the 
other.  These  rollers  are  made  to  revolve  to- 
gether with  the  bands  between  which  emery 
or  other  cleansing  matter  is  supplied.  The 
knives  are  inserted  between  the  two  bands, 
and  there  held  fast  until  sufficiently  cleaned. 

7.  The  fork  is  distinct  from  the  knife- 
cleaner.  It  consists  of  a  frame,  in  which  the 
forks  are  held  fast,  and  which  are  made  to 
travel  backwards  and  forwards  into  and  be- 
tween a  pair  of  brushes.  The  fork-carrying 
frame  is  supported  and  made  to  travel  in  a 
slotted  frame,  fixed  in  front  of  the  brushes 
by  means  of  eccentrics. 

8.  The  washing  apparatus  consists  of  a 
water  vessel,  containing  a  horizontal  cylin- 
der composed  of  laths,  in  which  the  clothes, 
together  with  wooden  balla  weighted  with 
lead,  are  placed.  To  one  end  of  the  axis  is 
a  winch-handle,  by  which  rotary  motion  is 
communicated  to  the  cylinder. 

9.  The  '*  motive -power"  snuffers  con- 
sist of  a  cylinder,  with  a  notch  in  it  to 
receive  the  wick,  and  over  which  slides  an- 
other cylinder.  .  Against  one  end  of  the 
outside  sliding  cylinder  presses  a  helical 
spring,  which  serves  to  keep  it  down  over 
the  inner  one,  which  latter  is  perforated,  to 
allow  of  the  escape  of  air  and  prevent  the 
candle  being  extinguished  in  the  act  of  snuf- 
fing. When  it  is  desired  to  snuff  a  candle, 
the  outside  sliding  cylinder  is  drawn  back, 
and  the  wick  is  received  iUto  the  notch  of  the 
Inner  one,  the  sliding  cylinder  is  suddenly 
released,  and  the  heUcal  spring  allowed  to 
act,  which  forces  the  outside  cylinder  down 


over  the  other  one,  and  thereby  cuts  off  the 
wiek.  [A  true  modem  antique.] 
r  10.  The  pen-deaner  consists  of  a  pair  of 
dreular  vertical  brushes,  which  are  fixed  in. 
a  case,  and  made  to  rotate  at  pleasure,  the 
pen  being  meanwhile  held  between  then, 
and  thereby  cleaned. 

11.  Mr.  Price  specifies,  lastly,  a  mode 
of  working  ships'  pumps  by  means  of  two 
currents  of  water,  which  are  taken  in  at  the 
bows  and  allowed  to  escape  at  the  stem. 
These  two  currents  are  conveyed  through 
two  tubea  on  either  side  of  the  interior  of 
the  vessel,  and  are  caused  to  act  therein  upon 
two  wheela  similar  to  undershot  water- 
wheels  ;  and  the  rotary  motion  thus  obtained 
la  communicated  by  suitable  gear,  as  re- 
quired. [A  plain  copy,  this,  of  Ruthven's 
well-known  method  of  propelling.] 

The  patentee  claims— The  mechanical  ar- 
rangements of  apparatus  or  instruments  be- 
fore described,  and  any  immaterial  variations 
of  them  which  practice  may  suggest. 

GsonoB  Armbtbono,  Newcastle-upon- 
Tyne,  Esq.,  F.R.S.  For  an  improved 
foater-prenure  engine.  Patent  dated  May  11, 
1848;  specification  enrolled  Nov.  11,  1848. 

Mr.  Armstrong  is  the  inventor  of  a  sys- 
tem of  applying  to  motive  purposes,  the 
water  supplies  of  cities  and  towns  when 
derived  from  high  sources,  which  waa  first 
brought  before  the  public  in  the  pages  of 
this  Journal  more  than  eight  years  ago  (see 
vol.  xxxii.,  p.  529),  and  has  been  since 
repeatedly  noticed  in  our  pages.  (See  vol. 
xliii.,  p.  402,  — vol.  xlv.,  p.  479.>  Hia 
present  patent  is  for  an  engine  supposed  to 
be  better  calculated  than  any  hitherto  pro- 
posed to  carry  that  system  into  effect. 

Mr.  Armstrong  claims,  ^^/y,  the  appli- 
cation  of  things  befSore  well-known  in  steam 
engines  to  water  pressure  engines,  such 
aa  pladng  the  cylindera  at  right  anglea,  or 
nearly  so,  to  one  another,  and  inverting 
them  for  the  purpose  of  effecting  an 
economy  in  speed. 

Secondly,  A  peculiar  kind  of  slide-valves 
in  combination  with  other  mechanical  ar-  ■ 
rangements,  by  which  he  obtains  an  in- 
sistent pressure  upon  one  side  of  the  valve 
to  compensate  for  the  antagonistic  pressure 
upon  the  other. 

TMrdiy.  The  application  of  vulcanized 
India-rubber  to  the  top  and  bottom  surfscea 
of  the  pistons  and  cylinders  to  overcome  the 
difficulties  arising  from  the  non-elasticity 
of  water. 

And,  fourikfy,  the  employment  of  what 
he  terms  relief-valves  in  combination  with 
the  alide-valvea  to  facilitate  the  working  of 
the  engine,  by  compensating  for  the  non- 
elasticity  of  the  water. 

Mark  Smith,  Heywood,  Lancashire, 
Power-loom  maker.    For  cerUln  tniproM- 
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May  11,  1840;  yioiicrtkiti  eoroUed  N«. 

wite  11,  ukia. 

1.  A  eoBAbiMtum  and  amogMneat  oC 
pMte  fwniat  aa  impiOTad  appantu  for 
Tarying  the  potition  of  tfaft4h»ttUa»  umA  in 
nwmog  giagluMna  aad  othey  fabrios  reqoir- 
iag^two  or  m»r»ahatttoi»'— tht  emplofaeoi 
of  piM  of  dUGereat  leiigtha,  and  &  gnida* 
platOy  wfaan  nsad  la  oovbiiiatMii  wiib  tbp 
Ja«|aard  apparafeos*  or  pins  of  differeal 
kng^when ia  oombiaatioai  with  tbo  link* 
9i  a  Jaoqurd  chain  foe  the  mbbm  pwrpoaa* 

2*  An  appaiatva  £»r  stopping  the  loiNa 
wlMB  the  weft  breaka. 

3.  An  ariaafcaumt  and  conbiaation  of 
level*  aiHl  eatcbea  aotaated  by  pias  of  dif- 
ferent length*  when  in  combtaatioa  wilb  the 
Jaeqeard  apparatne,  for  varying  the  poiition 
of  the  ahatttoe  arranged  in  ciroojar  or  verti- 
ealbexee* 

4.  A  tappet  and  forked  lever,  actuated  by 
pine  of  wflieai  leagtbe*  in  comhiaetion 
with  the  chftia  of  a  Jacqaard  apparatua, 

5.  A'^peeltiveedlf-regalatingapparatBe" 
fe*  lettiag  off  the  warp  from  the  warp-beaai 
(the  motioa  of  which  variei  ia  proportiott  to 
the  deeieeiing  dieeaeter  of  the  warp  wouad 
iipe»  the  warp-beam)  when  uaed  ia  com** 
hiaetiaB  viith  thcepparataa  (2)  for  stopping 
the  leona  when  the  weft  breaks. 

Q,  Aa  improved  self-acting  peir  of  teisi- 
plsft  for  etretdbing  the  doth  to  the  reeds. 

CBAaLas  HANOO0X.  For  oeriMin  imm 
pn»ed:pr^fmnatum9AnieompiMmd9  qfgutta 
perekm^  eM  cn^ifun  improitmmU  in  tka 
mmmfiuUirt  ^f  artUka  and  fabnc»  otmm 
po99d  qf  fftUU  ptrcka  eloae  ead  m  «eai^ 
tieiisa  wUh^Um^  wMmum^  PakMtdMted 
IfarlU  UM6^;  apeeifiealjea  emrellad.  Ifo^ 
vemher  U,  1848. 

Far  thie  apeeifieatifli&  see  MUe».pb.  480* 

TwMSAft  Raevaui»  Xeettag,  Sviey^ 
Watohonkeri  and  Bwsaim>  CiiAaSt  Stread^ 
Westminster,  Lamp  Maoaftetaier^.  #br 
•a  elrsaema^gnr,  eJAilt, 
w^  or  efAer  HimUapmu  JftiUik^ 
deled  May  1U1846  ;  epaeiiieatioa  eawUedL 
Neveesber  11, 1848* 

ISia  el^aet'  ol  these  ^p^^nroneaiMifs  la— » 
Pintly.  To  dispense  with  the  deteatspfii^ESt. 
tteJiftia^spRoeir  e»d,  ia  sapie  eesee*  the 
hileaee  speiage  oi  time^keepers*  end  to  ab- 
¥itf  n  theraiiy  the  aeoessityof  having  eanqpen*^ 
eatfng- Waaeea  and  their  revueite  appead* 
ages.  The  arrangement  by  which  the  detent 
ead  lifljng  epriage  ase  eapenededt  ceaaists 
ehiafly  hi  plieiag  the  Qsnliae  of  the  bahuiee 
wheel,  tha  eseapeieeat  wheel,  ead  thedeteat 
apoa  the  saaae  right  liae.  Theiecaoftha 
detent,  which  locks  the  tielh^ef  theeecapa* 
meae^  ie>  oompeaed.of  two  earvest  one  of 
whieh  ea]^  ie  aoMMtrio  with  the 


i^eeli  end  the  ezle  of  Oe 
cames  a  lever,  whiefaL  is .  fanusfaed  at  one 
ead  with  a  rnby  pia,  flat  oa  oae  iide»  «ad 
Bounded  oa  the^  other«  A  steel  spring  ia 
fixed  on  the  inside  drcorafereace,  and  be- 
tween the  arms  of  the  balance,  one  end  of 
the  spring  is  beat  and  passed  thro^^  the 
halanee,  so  that  it  projects  beyond.  Tte 
pallet  of  the  balance  dUlers  in  no  respect 
from  ordinary  pallets.  The  action  is  as 
liaUoirs  :-*  On  the  revolntion  of  the  balaaoe* 
the  end  of  the  spring  strikes  againet  tha  flat 
aide  of  the  raby  pia  of  the  lever  on  the  axle 
of  the  detent,  which  is  thereby  nnlocked> 
and  one  tooth  of  the  esftapement  wheel 
liberated^  The  tooth  then  passes  alon^  te 
oompoondonrved  surface  of  the  detent  antil 
it  arxivea  at  the  end,  which  it  dbpreasee,  ead 
conseqnenU/  lifts  the  other*  whereby  te 
locking  ia  again,  effected. 

The  patentees  are  enabled  to  dispense  with 
the  baUoioe  spriog  by  a  mechanical  airaage^ 
meat  in  which  the  belance  is  censed  to  make 
one  entire  revelation  for  the  Uberatigii  of 
oae  tooth  of  theeecapempjit  wheel,  and  thea 
to  pause  for  a  fresh  impulse. 

Secondiy,  The  pateatees  desoriba  an  im- 
proved pesndnlnm  which  is  made  of  two  ben 
or  rods,  one  of  biass  and  the  other  of  sted 
in  the  proportion  of  five  to  three.  I3iey 
are  screwed  together  at  top  with  a  disc  inter- 
posed between  them.  The  end  of  the  eted 
bsr  ia  fastened  to  the  bob,  from  which  a 
chain,  with  a  regolating  screw  at  the  eod, 
is  passed  over  a  pBUey»  throngh  tha  bars, 
and  made  fast  to  the  end  of  the  brass  her. 
The  topi  portions  of  the  bars  are  piereed 
with  aiuaeroue  holes^  which  serve  to  6usiU- 
tate  the  ai^ostiag  of  the  hers.  The  olgect 
of  these  acraagements  is  to  cofioneneete  for 
any  ioereese  or  decrease  w  the  belaaoe 
springs  which  may  arise  from  variatioA  of 
teatperatoxe.. 

TMrdif/,  The  patentee  detcribei  a  made 
of  adapting  mnsical  boxes  to  clocks  ead 
dher  tiate^keepera,  so  as  to  plar  at  ocrtefai 
segaUr  iatervala.  Tiio  hour  wheel,  of  the 
dock  ia  made  to  liberate  (a  little  hefiare.  the 
hour)  by  the  interposition  of  a  sedes  of 
leirers,  tha  flyer  ef  the  muncd  box. 

The  patentees'  cisuae  ace»  1.  Eor  tl^  oen- 
atructioa  and  arrangement  by  whick  the  use 
of  detent  springs,  liltiag  springa,  aad  ia 
soma  cases,  balance  spring,  am  dl^peneed 
with ;  aad  particularly  the  pl*<^^  ^  oenfcns 
of  the  detent,  escapement  whed»  and  faalaaas 
whed  oa  the  same  riglitline. — 2.  The  auMie 
of.  oonstmeting  ))al«noes.  or  pendabuae  to 
oompeasata  fi>r  tiie  increaee  or  daifrnnse  of 
belaaoe  spnngs  by  the  Tariatioft  of  tem- 
pentuve,  And^lMtlyfthemode^  adapting 
a  mnsicd  box  te  docka  or  other  timei.pieoea» 
10  that  it  diaU  play  at  atated  iateryals  as  loaf 
ae  the  dock  keeps  gpio^ 
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North  Britain,  starch  manufacturer,  for  »  ocilrin 
ImFKMPOd  mo40  of  aoponting  the  dllEawnt  qualltiet 

of  potatoes  and  other  vegetabWa.    November  11 ;  -..,.««^ .»«.  „ 

aix  montha.  TviBbar  1  i ;  six  mont&a, 

Alexao4«rPailM»aadH«iix7PulceaofBizmlng-  Samuel  Adams,  of  West  Bromwieh.   mmmNL 


IMT^  for  improveflMnts  i»  itoe  manutetm  of  oTgaiiiat,.for  impc0TfnMBte  ia  moii  jbr  Aind^ 

metals  and  aUoya  of  metals»  and  in  the  treatment  NovSir  16r«U  moShl:                      rtndlng 

of  met^  mattexs  with  various  substances.    No-  WBUam  Wflklnson,  of  Ttamr.  near  auashead 

vemberll;  six  months.  Di>Aam,  coke  manuftctnier.  for  <w£nSp^ 

Joh»  Bnmae,  of  OiDalniisk^teect,  MUdlesex.  mento  in  the  construction  of  cokeWnsTTd  to 

goitleman,  for  improvements  in  fire-escapes,  and  the  machinery  or  apparatus  to  bo  coniiMtad  there- 

teiiqwufttQstofuifitatepersoBaomployedtoeleaii-  vrifh.    November  Ifl;  six  months.   "*^*****"'^ 
ingjiitodoim.    Nortiiibor  U ;  six  montha. 

WBSKLT  U«£  ar  OBSIONS-  FQK  ABTIOLBB  OF  UTIUTT  MHtSTBABO. 
Date  of   No.  in 
aeglstra-theAe- 

tlon.       gister.      Proprietors' Names.  Addresses.  SuWects  of  Designs. 

Nov.  13     1666      Tbojaw  T^Jor  Manchester  The  eewf  wnpper  vest. 

„      1068      Benjamin  Nicon Regent-clveua  ...M,......MM..M.M.8hift. 

!♦     l««r     WlUtom  Evans  Banborv.......^ Mamrle. 

16      1668      Heniy  John  NIcoll  and  ° 

Donald  Nieoll Kegent-street  and  Cornhill  ....^  Wrapper  coat,  and  foot  pro- 
tector. 


'WedgwQQd^m  PaUnt  Improved  Manlfbld  Writer. 

FfVHIfr  INVENTION  wfll  produce  a  LETTER  and  ita  COPT  at  ONE  OPERATION;  or,  if  required,  a 
-L  IiBTTSR^  DUPiaCATE,  and  a  COPY,  all  In  Durable  Ink,  and  with  a  Pen  that  requires  no  lenaiia : 
it  is  Shnple  in  its  Operation,  is  Cheap  and  Portable  in  Its  GonatrMtion,  and  is  oapahfa  of  aJMIagan 
immense  saving  of  time  and  expense.  To  Heochants,  Bankan*  Members  of  Pariiament,  md  SoUdtoiB, 
and  Indeed  to  all  persons  who  have  oecaalon  to  write  nsDeii,  and  who  desire  to  retato  Copies  of  their 
LettBn»  or  tB  sand  Dnpttcates  afaaoad,  thia  Imnantion  will  prove  invaluable. 
Also  Wedgwood's  B«giatered  CUP  D£fl£A  for  Holding  Dosm  the  Copy  lioaf  wUlst  Vfxitia^ 

liAWFA€TORY :  4,  RATHBONS  PI.ACB,  AND  84,  LOMBARD  STREET,  LONDON. 

G17TTA  VSMCSBUBL  COUKPANVS  W<MUW 

WKAJff  BQID,  GITT  KOAD. 

fPHS  OVTV^  PMieHA  OOHFANT  have  gvsst  pleasure  in  stating  that  tha  fittflrftMn— rfrg  danand 
-^    fta  ttia  Bamn  Onsna.  PinaKa.  Oaaanrnm  .Bavim  Juilliaa  tha  ntmoataoaflAeaoa  that  thay  asa  Axlly 


l^Mt  duralSllItv  and  strength— permanent  contraetiUbraaA  unifonaltjof  subataaea<-tbaic  naMuacm- 
tR>illt]F<e#  iajnry-from-eentaet  wHh  Otta,  Oreaaa,  Aeida^^lOtallaa,  ox  Water-and  thaJhaOity  with  wh&oh  the 
singlajpliy  latiiiiai  eaasbaaaada ia. aida^raf  aay  lehgth^render  them  superior  for  ataaaat  aU wecktog 
purpo8as».aaCdacidadJiy  ecoiUNniaaL 

GoLOBxxs,  TvBXHo  of  sU  8iae«»  Bovoxxa,  CAXXxrami^ffiEXSKxaoocxs,  and  other  Smnfeallnatnunanti; 
lHwxwa  voa  Ftcroats  FBAMza  and  oflier-decorattre  ptugaaaa^  Wkif a,.I^Kox«Bi  aSnnria,  aaHP,aad 


^fetaut    vraEavR   P^r^MI    8hO€l  80MHI» 
Tlia  aypliaabDIiy  of  Gutta  Ptadia  Belea  for  Boots  and  Shaaa  having  been  esteosiTely  aadaatisCMtarny 
taatcd,LiwaLaaait  aaiiasftmHiigi;  laaamnifil  the  material  prepared  for  this  purpose,  its  Hiarits  having,  beta 


aeknowledaed  by  all  who  have  triad  it*  Indeed,  experience  haa  moved  that  Gutta  Percha  Solea  wear  twiee 
aa  langaaTaather,  with  great  additional  personal  comfort;  ana  they  remain  pezfectly  Impenious  to  wet 
matil  qvltb'WaRi  cniuuglr. 


BbQt  sad  Sbor  SUes  for 

Tha-flict-ortlie  total  impervlousness  of  these  Sole*  tir  watei^  enahta  the  moat  ddil6ate,bythau8e  of 
them,  to  ese^ie  thte  snlfering  which  theproverblal  uneartatety  of  our  climate,  btxit  nr  gminaa,  so  often 
iiiAlela«afatt  tha-ineaartie«a,-  and  this  eflaet  may  ba  seemsd  by  a  8t»Ie  so  thin  and  li|^t,  aa  ta  aflbzd  to  the 
waaxat  a^  degree  of  ease  and  oomtiBrt  hitherto  uoattainaUe,  Jn  coqjimction  with,  saeuiity  against  damp. 

jnih0  same  time,  the  remarkable  non-eeudueting  propeman  ^  €HMa  Pereka  afford  a  moei  vaikoMe  prth- 
aeMoAia  ttaiaaiif»  aasiMitfeatat  te«i(|br<Mr  ortaaaavMltaee  l^isalMa^  tt^ii  heated  patrameMte, 

Tin  aneattsB  oC  tltadufisbility  eC  GutlaPaMha  Solea,  aa  oonapared  with  Leather,  naa  long  sin 
daolde<UB  ihaanx  ol!  tha  fonncc;  tmA  no  laateaee  of  tellvre  Ins  jmt  eon«  to  «ie  1 
ledy^.atftlw;Cngnpi«yifhtt^aaMiy»otbewiMlltrt  1>»»ii<«lwtof  r 
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ADTBKTISBIIBIITS. 


To  lATantors  mad  Pat«nte««* 

HES8B8.  ROBERTSON  St  CO., 

FATaVT  tOLZCXTOAS, 

(Of  which  Ann  Mr.  J.  C.  ROBERTSON,  the 
j^iToa  of  the  Mxchamics'  Maoauvx  tnm  its 
eonuDeneement  in  1823,  is  principal  partner,) 
nndertake 

The  proevratloii  of  Patonts 
For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patshts. 

SpocMc&tloiis  Drawn  or  RotUio4. 

DXtOLATMSaS,  AND  mMOaANDUMS   OV 
ALTSaATION    PaiPAmSD     AND    SNKOLLBD. 

Oareats  Baterod  and  OppositUma 

Oondnotod* 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Absttacto  Supplied. 

AdTieo  on  Oaaos  antomittod^  fte.  fte. 

MB8aR8.  ROBERTSON  &  CO. 
POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  A.n.l6I7  (15  James  I.),  end  regularly 

contiQued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


Advantages  of  RegUterini^De- 
signB  f or  Arttcles  of  Utility. 

Uudtr  the  New  Detign$  Jet,  6  and  7  Fie.  c.  85. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (Arom  IS/,  to 301. ) 

Protection  immediate,  (may  be  obtained  in  most 
cues  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towni,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
ofperBons. 

Summary  remedy  for  InfringemeAts. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Meekauict*  Magazine, 
No.  1047,  price  3d.;  and  for  Lists  of  Articles ra- 

Citered  under  the  New  Act,  see  the  subsequent 
onthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act.  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  AgenU,  106, 
Fleet-street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  o.  100. 

To  Engineers  and  Boiler^ 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOXIYS  STEAM-BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes;— all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  4S,  Cambridge-street,  Birmingham, 
and  Smethwick,  Staffordshire,  manofiuture  Boilers 
and  Gas  Tubes,  under  an  exclusive  License  from 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  axe  extensively  used  in  the  BoUert 
of  Marine  and  Locomotive  Steam  Engines  in 


England  and  on  the  Continent  ;~arB  Bknugm, 
Lighter,  Cheaper,  and  more  Durable  than  Braaa  os 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

41,  CAMBRIDG&STRBET,  CRESCENT, 

BIRMINGHAM. 

Works— tfmethwiek,  StaflhidsWra* 

LONDON    WAREHOUSE^  No.    6S,    UPPA 

THAMES-STREET. 


NOTICES  TO  CORBESPONDBNTa, 
A  eiamped  edition  ef  tke  Meekanie^  Mfomime, 
to  go  bp  poet,  price  4<f.,  Is  pmbtleked  eeerjf  PHdap, 
at  4  tfcloek,  p.ai.,  preeleelf,  and  eontaiiu  Hfte 
Cialme  of  alt  the  Spee^Jtcatimu  BnroUed,  Nam 
Fatente  eealed,  and  Artielee  of  UtUiijf  regUierad 
daring  each  meek,  up  to  the  time  of  going  fo  prase. 
Subecriptione  to  be  paid  in  advance.  Per  amuum 
1 7«.  id.,  haif-yearlg  Se.  Sd.,  quarierlg  4«.  id.  Pool- 
qfiee  Ordereto  be  madepagabU  at  iheSlramd  OJtce, 
to  Joeeph  Clinton  Boberteon,  of  166,  FUei^treet, 


CONTENTS  OF  THIS  NUMBER. 

Description  of  Davies's  Patent  Rotary  Sngtae 
—Steam-proof  Metallio  Packing,  &e.— (kM 
engrofHngsy^eontinued)  .m.m... ...m.^. ...... m.  4SI 

Thomas  and  Dellisse's  Liquid  for  Qeanliig 
Metals  — ..«...~.... ... 484 

The  Reforms  at  Cambridge ...« ...^....m.^.  4S5 

New  Method  of  Extracting  Gold  from  Alloys 
and  Ores 489 

The  Gutta|Percha  Patents.— No.  XIII.  Cbarlee 
Hancock's  Improved  Prepaiations  and  Com- 
pounds—<iH/A  m^ovIii^)  MM..M .........  499 

Description  of  a  Piston  Valve.  By  Peter 
Hutchinson,  Esq.— (wilA  engraHngi)  .........  49S 

Geometry  of  the  Line  and  Plane.  By  Professor 
Davies-CconHnired) ...^  495 

Messrs.  Barlow  and  Foster's  Patent  Improve- 
ments in  Electric  Telegraphs  and  Apparatus,  497 

Mathematical  Recreations  ...........................  496 

Teet  for  Organic  Matters  in  Aqueous  Solntkma.  «S 

Experiments  with  Mr.  Osborn's  Steam  Plough 
— (ipi/fc  engraoinge) m. ............ .m m. ...... .m m. m«  486 

The  late  William  James,  the  First  Groat  Pro- 
moter of  the  Railway  System,  snd  his  Con- 
nection with  George  Stephenson   .....•......«•  MO 

Specifications  of  English  Patents  Enrolled  be- 
tween the  lith  and  18th  of  November:— 

Price,  Sundries  .............................  bOO 

Armstrong,  Water  Pressure  Engine ...  501 
Smith,  Looms ................................  Ml 

Restell  and  Clark,  Chronometers  ......  M2 

Weekly  List  of  New  English  Patents  ............  503 

Weekly  List  of  New  Articles  of  Utility  Regis- 


tered 
Advertisements 


.......  598 

508 


LONDON:  Edited,  Printed,  and  Pub1bbed.by 
Joseph  Clinton  Robertson,  of  No.  166,  Fleet- 
street,  in  the  City  of  London.— Sold  Vf  A.  and 
W.  Galignani,  Rue  Virienne.  Paris ;  Maehin  and 
Co.  Dublin;  W.C.Campbell  and  Co.,   Hambtugh 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 

No.  1320.]  SATURDAY,  NOVEMBER  25,  1848.     [Price  3d.,  SUmped,  4tf. 

Edltcil  hjJ,C.  nobtrtMB.  1«,  neet>«trccl. 

SALTER'S  PATENT  WATER-DISTRIBUTING  CART. 
Fig.  2. 
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SALTBR's  VAtSMT  WAVsH-DISTlUBTTTtKO  CABT  AND    SKLyAOTINO    l>AAIN*VLimBnCO 

APPARATUS. 

rPatont  dated  April  27 ;  1848.    Patentee,  Roger  George  Salter,  of  Birkenhead,  Surveyor.    9|«eiflcatJoi& 
enroUed  October  27,  1848.] 


Thb  waler-dktribtttiiig  emrt  which  forms 
thesuhject  of  the  first  branch  of  thk  patent, 
is  distinguished  from  those  in  common 
use  by  two  valuable  features  ;  first,  the 
outflow  is  made  to  depend  on  the  pro- 
gression of  the  cart;  and  second,  the 
width  of  space  over  which  the  water  is 
distributed,  may  be  varied  at  pleasure 


within  certain  limits,  say  from  one  ywd 
or  less  Co  fourteen  yards  and  upwutis. 
We  call  it  a  water-cart  in  conformity 
with  popular  language;  but  it  will  faie 
obvious,  that  it  will  answer  equally  well 
for  the  distribution  of  manures  in  a 
liquid  state. 

Fig.  1  is  a  pUn  of  the  cart;  fig.  2,  a 


f!f .  3. 


front  elevation  of  the  same ;  fig.  3,  a 
longitudinal  section ;  and  fig.  4,  an  ex- 


ternal side  v  iew  of  the   part  sshown  in 
fig.  2. 
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A|  k  the  tank  or  eistem  for  holding 
the  liquid  substanoe  to  be  distributed )  a 
is  a  eyiinder,  which  is  fixed  horizontally 
beneath  the  tank ;  bb^  a  piston  and  rod, 
which  work  within  the  ovlinder ;  «  is  a 
cog- wheel,  which  is  fixed  on  the  axle  of 
the  cart,  sind  gives  motion  to  the  piston 
and  rod,  6,  through  the  medium  of  the 
pinion,  t^  oonneeting-rodt  r,  way-shaft, 
p,  (supported  by  the  pedestals,  w),  and 
cxanksy  zi  oc  are  ?alTe8»  through  which 
the  tiquid  sobstaaee  is  admitted  from  the 
taak  into  the  cylinder }  and  dd^  valves 
by  which  it  is  discharged  from  the  cylin- 
der into  a  delivery-pipei  «,  by  which  it 
is  transmitted  to  the  side  or  end  distri- 
botinfl  pipes,  gg  i  f  v^  an  air  pipe  or 
eharaber ;  hh  are  two  three-way  coclu, 
which  eommand  the  passages  between 
the  feed-pipci  6,  and  the  side  distributing 
pipes,  ggi  t  is  a  pipe  which  leads  from 
one  way  of  each  cock  back  to  the  tank 
(for  a  purpose  to  be  afterwards  ex- 
plained); hk  are  union  joints,  which 
oonnect  the  side  distributing  pipes,  gg^ 
with  the  back  distributing  pipe,  s  (which 
pipes,  however,  have  no  communication 
intemalljr  at  the  union  joints),  /  is  a  back 
distributing  ]Hpe,  which  is  supplied  from 
the  bottom  of  the  cutem  through  a  pipe, 
m,  and  valve,  n;  oo^  are  erank-reds,  by 
which  the  three-way  cocks,  AA,  are  con- 
nected to  and  worked  by  the  levers  or 
handles,  wtc,  in  front  of  the  cart. 

The  action  or  mode  of  operation  of  the 
roaehinery  is  as  follows :  As  the  wheels 
of  the  cart  revolve,  the  cog-wheel,  «, 
on  the  axle,  gives  motion  through  the 
pinion^  ^,  connecting-rod,  r,  and  way- 
shaft,  p,  to  the  rod  and  piston,  h  b.  The 
piston  in  its  motion  closes  one  of  the 
supply  valves,  c  c,  and  opens  one  of  the 
discharge  valves,  d  d,  and  viae  versd^  at 
every  stroke;  and  by  this  alternating 
action  the  liquid  substance  is  forced 
through  the  feed-pipe,  e,  into  the  side- 
distrtbudng  pipes,  ^^.  The  air-cham- 
ber,/, preserves  an  equable  pressure  in 
the  pipes  while  the  three-way  cooks, 
hky  serve  to  regulate  not  only  the  quan- 
tity of  liquid  aUowed  to  pass  through  to 
the  side-distributing  pipes,  g  g^  but  the 
width  of  tbe  space  irrigated.  Any  por- 
tion of  the  liquid  which  passes  through 
the  eylinder,  and  may  not  be  wanted  tor 
irrigation,  is  returned  into  the  cart 
Uirough  the  pipes,  1 1.  The  tops  of  the 
working  levers,  w  tOy  are  so  arranged  as 
tA  form  but  one  handle,  but  by  having 
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a  bow  handle  formed  beneath,  each  tiea-» 
die  or  lever  can  be  worked  separately. 
The  connecting-rod,  o  is  put  in  or  out 
of  gear,  as  required,  by  means  of  a  leveTi 
»  (see  fig.  4),  one  end  of  which  is  at- 
tached by  a  chain,  a ,  to  the  rod,  r,  while 
the  other  end  has  suspended  from  it  a 
weight,  b\  and  is  also  attached  to  a  trea- 
dle, c^.  When  the  treadle,  c',  is  pressed 
down  it  raises  the  kver,  or,  and  lowers 
the  chain,  a'»  and  tbereby  aUows  the 
comiecting-rod,  r»  to  drop  on  to  the 
crank,  wA  set  tfa«  piston  and  othw  m»- 
chineiy  in  motion^  while  by  releasing 
the  treadias  from  the  pressure,  the  weight 
at  the  end  of  the  lever  is  soflMentlj 
heavy  to  raise  the  oonneetin§-rod  off  the 
crank  and  throw  il  out  of  gear. 

Mr.  Salter's  improvemenla  in  drain- 
flushing  we  shall  give  in  ear  next. 


tHI   aOTAL  SOCIXTT. 
"Te  8Fe  like  unto  whited  tepuleliref,  wUeh 
appear  fndead  beauUAil  outward^  tat  ara  Aill  of 
daad  man'a  bones,  and  of  all  uncleanneas." 

It  seems  to  be  the  inheritance  of  cor- 
porate bodies  that  they  shall  become 
corrupt ;  and  the  scientific  and  literary 
corporations  furnish  no  exception  to  this 
sad  law  of  human  nature.  Whoever 
endows  an  institutieny  therd>y  inevitably 
creates  abuses  by  the  thousand;  and 
every  eharter  granted  by  the  Crow% 
— «very  Act  of  Parliament  giving 
peculiar  privileges  to  a  little  knot  of 
adventurers,  is  the  sure  prelude  lo  pub- 
lic wrong  and  individiial  oppression. 
Corruption  is  as  natural  and  as  inevita- 
ble, to  these  endowed  and  privileged 
bodies^  as  it  is  to  the  "  whited  sepulchre" 
itself. 

We  have  occasionally  glanced  at  seme 
of  these  oorporationa — at  one  of  them 
(Gresbam  Cfollege)  very  recently.  Is 
Gresham  College  the  worst  example  we 
could  have  found  ?  Oh  no!  Tbe  doings 
of  the  Gresham  Committee  are  unblush- 
ingly  paraded,  and  the  City  is  determmed 
to  stand  upon  what  it  is  ^ased  to  call 
its  "  legal  right"  to  the  dMdendg  upon 
the  stock  of  its  several  component  oora- 
panies.  Be  it  so; — the  legaUty  is  yet 
to  be  tried.  Nor  is  the  day  far  off.  The 
City  however  claims  not  only  its  9oi* 
dUani  own  dividends,  but  it  claims  the 
exercise  of  trust  functions  according  to 
its  own  will  and  ideasnre,  quite  inde- 
pendently of  the  plain  intentions  of  the 
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founders  of  theseveral  truBts.  Of  the  recent 
election  to  one  chair  in  that  college,  we 
have  already  spoken  ;  and  when  we  can 
find  space  for  it,  we  shall  report  upon  the 
manner  in  which  the  new  Professor 
made  his  scientific  cong^  to  his  scientific 
audience. 

Our  present  business  is  with  what  one 
of  our  most  able  contemporaries  calls  the 
"  scion  of  the  Gresham  House  "  —  the 
Royal  Society.  We  have  known  this 
Society  so  long,  and  been  so  intimately 
acquainted  with  the  details  of  its  manage- 
ment— so  disgusted,  moreover,  with  the 
low  standard  of  morals  that  prevails  in 
its  councils,  and  so  often  shamed  with 
the  wrongs  which  it  has  done  to  scientific 
men — that  we  never  think  of  it  without 
pain,  nor  contemplate  the  manner  in  which 
it  exercises  its  functions  without  a  shud- 
der! Charnel-house  as  it  is,  even 
'* whitened"  and  plastered  inches  thick, 
it  is  ofiensive  enough ;  but  when 
the  incumbents  of  the  *'  aparlmeuts 
in  Somerset-house''  are  dead  even  to 
"decency  of  appearance"  in  their  cor- 
ruption,— when  they  allow  the  aggregate 
ignominy  of  that  corruption  to  remain 
unwashed,  and  even  glory  in  their  own 
depravity — it  becomes  a  sight  so  sicken- 
ing, that  we  are  glad  to  turn  our  eyes 
away  from  the  hideous  vision,  and  avail 
ourselves  of  a  snuff-box  or  a  bandanna, 
or,  indeed,  of  both.  Has  the  nublic  the 
same  instinctive  feeling  ?  Woy  else  is 
it  that  so  many  tobacconists  and  bandan- 
na-dealers have  fixed  their  ** stores** 
along  the  river  side  of  the  Strand  P 

But,  homely  metaphors  apart,  we 
can  only  look  upon  the  history  of  the 
Royal  Society  as  a  history  of  roost  ini- 
quitous misdoings  towards  science  and 
scientific  men, — as  a  history  that  has  no 
parallel  in  modern  times,  whether  scien- 
tific, literaryi  ecclesiastical,  or  social. 

"  None  but  itself,  itself  can  parallel." 

We  are  fully  aware  of  the  awe  with 
which  the  solitary  student,  the  provincial 
oracle,  and  even  the  public  generally, 
look  upon  the  imposing  array  of  eight 
hundred  names  which  compose  the  list 
of  Fellows  of  the  Royal  Society — many 
of  them  with  whole  'lines  of  titles  ap- 
pended, and  some  with  five  or  six  such 
lines.  Let  such  awestruck  persons  look 
a  little  farther,  before  they  form  a  con- 
clusion respecting  the  composition  of  the 
Society,  and  still  more  respecting  its 


council  and  management.    The  scrutiny 
may  be  hereafter  useful  to  them. 

In  the  first  place,  it  will  be  found  that 
of  these  eight  hundred,  about  one-half 
have  not  even  the  shadow  of  a  pretence 
to  the  slightest  knowledge  of  any  one 
science  whatever.  Peers,  members  of 
Parliament,  state  functionaries,  million- 
aires, country  gentlemen,  lawyers,  and 
a  sprinkling  of  Antiquarian  Fellows 
and  men  of  mere  letters  ;  these  consti- 
tute full  one-half  the  long  list  of  Fel* 
lows.  Nay,  so  anxious  have  the  present 
and  past  Councils  been  to  get  snch  names 
on  their  list,  that  they  have  teased  or 
tortured  such  men,  even  to  perseeuttoo, 
to  join  the  Society;  and  they  have  been 
met  as  men  begging  in  ud  of  a  charity 
would  be  received — ^by  a  reluctant  coo- 
sent,  which  the  victimised  amateur  con* 
sidered  to  be  the  toll  he  must  pay  on  his 
road  to  popularity ! 

In  the  next  place,  there  is  a  long  array 
of  professional  names — chiefly  medi- 
cal men,  somehow  or  other  connected 
with  the  London  hospitals,  or  the  Uni- 
versities and  public  schools ;  yet  men 
who  have  either  not  added  one  single 
truth  or  discovery  to  the  mere  profes- 
sions in  which  they  are  engaged,  or  at 
best,  some  trivial  hand-book  to  their 
.  elementary  literature.  These  constitute, 
probably,  about  one-half  the  remain- 
der. These,  indeed,  are  men  who  barely 
maintain  a  respectable  professional  re- 
putation :  free  from  gross  charlatanism, 
yet  innocent  of  pushing  the  human  mind 
forward  in  its  career,  whether  towards 
exaltation  or  debasement.  They  are 
simply  good  citizens,  doing  the  ordinary 
duties  of  their  positions  in  a  jog-trot 
kind  of  way,  but  as  little  worthy  to  be 
called  ''men  of  science,*'  beyond  their 
own  spheres,  as  an  ingenious  artisan 
or  a  nomadic  "philosophical  lecturer*' 
— indeed,  often  far  less  so. 

We  thus  dispose  of  about  six  hun- 
dred of  the  Fellows  of  the  Royal  Society 
very  summarily;  leaving  we  suf^Mse 
little  less  than  two  hundred,  who  are,  in 
some  sense  or  other,  men  of  science. 
We  have,  indeed,  been  sufiiciently  liberal 
in  our  allowance  of  numbers  to  this 
class;  but  in  the  midst  of  conscious 
abasement,  we  would  not  take  the  dark- 
est possible  view  of  our  condition.  Hence 
the  number  shall  iitand  unreduced. 

Of  these  men,  the  far  greater  part  are 
professional— no  disgrace  assuredly.    A 
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few  are  men  of  fortune,  and  a  few  are 
probably  poor  enoagb.  The  general 
pecuniary  character,  however,  is  that  of 
competence  —  and  a  competence,  too, 
realized  by  professional  exertion.  Such 
men  deserve  all  honour. 

Still  even  of  these,  a  comparatively 
small  number,  are,  in  strictness,  entitled 
to  the  character  of  philosophers.  For 
the  most  part,  both  their  recognised 
ability  and  their  entire  researches  are 
altogether  professitmaL  The  greater 
portion  of  their  experiments  and  obser- 
vations relate  to  mere  details ;  and  their 
reasonings  are  but  deductions  from  more 

eineral  and  admitted  principles.  Their 
hours  are,  however,  often  of  great  use 
in  respect  of  their  own  professions,  and 
hence  ultimately  to  society  itself :  but  as 
a  general  rule,  such  labours  are  seldom  of 
much  real  value  to  philosophy,  and  neither 
require  nor  imply  a  very  high  order  of  in- 
tellect. Bom  in  another  rank  of  society, 
they  would  have  been  ingenious  mechanics 
or  efficient  corporals:  but  they  would 
never  have  invented  the  steam-engine 
or  have  gained  the  Battle  of  Waterloo. 
They  possess  talent  and  ambition :  but 
they  have  little  original  genius. 

A  few  remain  when  the  sifting  is  com- 
pleted with  the  most  rigid  care — a  few 
of  whom  their  Fellows  are  not  worthy, 
whom  the  world  should  delight  to  hon- 
our, and  of  whom  the  Royal  Society 
should  be  proud.  But  does  the  Society  hon- 
our them  ?  Yes — on  one  condition,  and  on 
one  only :  viz.,  that  they  allow  their  names 
to  be  used  as  a  sanction  to  the  purposes  of 
the  Council,  and  not  interfere  in  respect 
to  the  acts  for  which  their  names  are  put 
forth  as  a  guarantee.  These  men's 
names  are  placed  on  Councils  which 
they  seldom  attend ;  or  if  they  do  some- 
times make  their  appearance  at  Somerset 
House,  it  is  only  to  meet  their  friends 
pleasantly,  and  above  all  things  avoid 
any  inquiry  which  would  lead  to  dis- 
agreeable discussions.  They  are  made 
the  decoy-ducks  of  the  Council — and 
never  suspect  it,  good,  easy,  well- mean- 
ing souls  !  They  are  often  very  indif- 
ferent even  about  their  own  affaira  and 
interests:  and  it  is  very  natural  they 
should  be  still  more  careless  about  other 
people's.  Would  that  these  men  could 
DC  induced  to  look  at  the  other  side  of 
the  shield  which  protects  their  popu- 
larity !  Let  them  look  at  the  treatment 
which  men  quite  as  eminent  as  them- 


selves receive  at  the  hands  of  the  Coun- 
cil of  the  Royal  Society:  men  whose 
only  "  weak  point"  is  that  their  integrity 
is  too  strong  to  permit  them  to  join  in 
the  moral  sinuosities  of  this  imperium  in 
imperio — the  venal  and  self-serving  Coun- 
cils I  We  could  speak  of  specific  evils 
in  abundance :  but  wherefore  the  use  of 
repeating  that  which  is  known,  as  it 
were,  at  the  market-cross?  Let  those 
few  (if  there  be  that  few)  to  whom  this 
is  new,  only  take  the  trouble  of  inquiring 
into  the  single  ease  of  Dr.  Marshall 
Hall's  treatment  by  the  Royal  Society ; 
and  then  understand  this  to  be  a  com- 
mon sample  of  the  treatment  to  which 
independent  and  honest  scientific  mtn 
are  there  habitualfy  suhjeeted. 

'*  Why  is  this?"  our  readers  will  ask  :— 
and  we  can  only  answer,  so  it  is.  We 
will,  however,  state  a  few  facts  in  elu- 
cidation; and  from  these  our  readers 
must  draw  their  own  conclusions. 

By  its  Charter  (granted  half  in  sport 
by  that  Royal  Reprobate,  whom  his 
Courtiers  designated  by  the  title  of  the 
**  Merry  Monarch'')  the  Royal  Society 
has  gained  a  prUtige  with  time.  Many 
men  of  illustrious  name  have  been 
enrolled  amongst  its  members;  and 
papers  of  incalculable  value  have  been 
puolished  in  its  Philosophical  Trona^ 
actions. 

All  this  is  unquestionable — nor  would 
any  honest  man  wish  to  question  it,  so 
much  as  to  be  proud  of  it.  Yet  look  at 
the  reverse :  those  papers, 

"  Like  angels*  visits,  few  and  far  between/' 

leave  the  chasms  in  the  annual  volumes 
filled  up  with  a  few  mediocre  productions, 
and  an  overwhelming  mass  of  the  most 
common-place  *' rigmarole*'  that  ever 
was  dignified  (as  if  so  dignified  in  sheer 
ridicule)  with  the  name  of  Philosofbi- 
CAL  Trass  ACTIONS.  We  have  seen 
papers  in  this  official  production  of  the 
Royal  Society  that  we  should  have 
blushed  to  see  in  our  own  pages.  How- 
ever, bv  parading  the  best  as  a  sam- 
ple of  tne  worst,  and  by  perpetually  ob- 
truding the  learning,  discoveries  and  ge- 
nius of  the  Fellows  of  the  Royal  Society 
upon  the  public,  the  unthinking  part 
have  by  degrees  come  to  look  upon 
F.R.S.  as  something  pertaining  almost 
to  soperhumanism :— pray,  pardon  a  lit- 
tle Jonathanism,  dear,  good,  courteous 
reader,  for  we  are  about  no  ordinary  sub- 
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«,  hni  iiHist  be  allowed  a  little  vetbal 
toditMriaiiiBiii. 

Great  men  are  seldom  the  first  to  dis- 
cover the  value  ef  their  dlseoyeries,  or 
even  tlie  power  which  cbarMter  na- 
turallj  gives  them.  Yet  in  the  forest  of 
the  Don- king,  there  prowls  the  hyena, 
there  skulks  the  wolf,  there  crawls  the 
serpent,  and  there  stealthily  skips  the 
cunning  ape  from  Iraugfa  to  i>ough.  The 
very  jaekat  is  less  the  "  lion's  provider'' 
than  the  lion's  scavenger.  The  Royal 
8oaiety  is  the  strict  type  of  the  forest  of 
llie  Boyal  bmte. 

Now,  as  science  itself  is  one  of  the 
trades  of  a  dvilised  community,  it  is 
•mbraoed  too  often  in  tiie  spirit  ii  trade. 
Where  there  is  one  man  eapaole  of  striking 
out  an  idea,  there  are  hundreds  capable 
of  using  it :  where  one  man  can  educe  a 
sjrstem  out  of  ehaos,  there  are  thousands 
of  mercenaries  to  turn  it  to  their  own 
pecuniaiT  aeeount.  Fame,  however,  is 
the  chief  item  of  oommerce  at  the  Royal 
Society  t  and  social  influence  the  reward. 
A  host  of  crafty  intriguers  creep  about 
te  skirts  of  the  man  of  genius,  deferen- 
tially attending  his  looks  and  bowing  to 
his  nod :  meanwhile,  to  use  an  old  phrase, 
^  laughbig  in  their  sleeves,"  with  the 
oonvietion  that  they  shall  ultimately  ap- 
propriate te  themselves  the  fitme  which 
he  nas  earned,  and  the  rewards  which 
■re  his  due.  He  is  too  busy  in  his  re- 
starches  to  see  their  by-play,  and  too 
uoselflsh  to  think  of  his  own  reward. 

It  is  of  the  class  that  trade  in  reputa- 
tion for  science — that  are  incapable  of 
earning  that  of  which  they  are  sojfreedy — 
that  are  mole-eyed  sdentifically,  though 
they  be  far-seeing  enough  as  respects 
their  own  mercenanr  interests : — ^it  is  of 
these  we  say,  diat  toe  active  and  acting 
poftioii  of  the  Boyal  Society's  Council 
are  tieo  often  constituted.  They  are 
iMo  who  in  different  grades  of  life  might 
have  disttagmshed  memsdves  oorrda- 
livsly :— 4f  in  die  law,  they  might  have 
been  **  sharp  praetioe"  attorneys ;  if  in 
trade,  eidier  bill-diseounters  or  tally- 
men ;  if  the  '^  people,"  second-rate  cm- 
wmlun  d'mduiirUf  or  have  figured  in 
the  porlieiis  of  Leioesler-squsre  at  rouge' 
ei-moir  ;  and  if  medical  men,  and  uncom" 
fmetedwiih  the  Bayal  Society,  manu- 
fcotarers  of  a  bmidsed  rival  nostrums  to 
those  ofDeetorsEady  and  HoUoway.  As 
U  is,  tiwy  are  aentlemen  who  claim  to  be 
of  Mimnssrionahlehoiioitr ;  andeo  idindly 


are  we  expected  to  rely  upon  their  honour, 
that  we  must  not  even  eanvass  their 
motives,  their  science,  thdr  judgment, 
or  their  perfection  in  any  sense  !  To 
hint  a  douot  is  to  be  *'  factious :"  to  mdce 
a  charge  leads  to  complete  scientific  ob- 
tracism !  The  honour  of  the  few  scientific 
names — ^though  of  men  who  know  no 
more  of  the  doings  and  designs  of  the 
Council  than  '<  the  medicine  man"  of  a 
Red  Indian  tribe — is  pledged  for  them; 
and  an  unthinking  public  accepts  the 
pledge  as  a  proof  that  nothing  can  be 
wrong  in  a  body  which  includes  members 
of  such  unquestioned  scientific  eminenoe. 

Cannot  our  readers — the  slowest  and 
least  suspicious  of  them — now  see  how  It 
is  possible  for  the  real  Royal  Soeiety  to 
become  as  corrupt  as  the  sewers  of  Lion- 
don  are  said  to  be?  Can  they  fkame 
any  kind  of  reason  why  it  should  not 
necessarily  become  so  ?  One  thing,  at 
least,  is  certain— that  a  little  kfiot  of 
persons,  no  one  of  whom  has  established 
the  least  claim  to  philosophical  svperio- 
rity,  and  many  of  whom  are  tainted  witk 
suspicious  ofiicial  doings,  are  ^e  real 
and  virtual  governors  of  the  Society's 
affairs.  Thev  decide  upon  who  shall  be 
admitted  Fellows ;  what  papers  shall  be 
printed  in  the  ''Transactions;"  who 
shall  be  <* rewarded"  with  the  medals; 
and,  in  short,  who  shall  be  illustrioiis  in 
science,  and  who  contemptible  1  Their 
dictum,  too,  they  tell  ns,  is  to  govern  the 
judgment  of  posterity,  in  die  same  way  as 
contemporary  ophiion  must  bow  befMe 
their  wisdom  I 

Were  the  Royal  Soeiety  what  the 
public  takes  it  for,  and  what  it  so  snin- 
lously  holds  itself  out  to  be — a  badly  of 
honesty  and  learned,  and  phiioeophieml 
men,  meeting  at  Somerset  House,  with 
no  other  objects  than  to  disoover  truth, 
and  encourage  those  who  were  extortbig 
firom  nature  her  meet  recondite  aeereta 
—  then,  indeed,  its  erfstenee  wonhi 
be  an  honour  and  a  biessing  to  our  afe 
and  country.  Being,  however,  as  It 
really  is,  the  conclave  of  the  hitrigmqg, 
the  unscientific,  the  selfish,  and  the 
suspected ;  being,  moreover,  the  tomb  in 
which  many  discoverers,  of  superhitiv« 
merit,  have  been  buried  at  timr  bMi ; 
and  being  many  tilings  else,  whieh  are 
incapable  of  adfequate  description: — w« 
hold  it  to  be,  as  now  constituted,  a  pub- 
lic deceptMm  and  a  monster  nuiaaee. 
The  most  oieonve  physical 


tRV   ftOTA£   SOCICTt. 


511 


wvold  be  a  rerj  hnperfeot  metepbw  for 
ihk  great  iateUeetiial  Buisanoe  —  this 
ohaitiel-hoiise  of  loleiiee ! 

Why,  then,  do  we  bring  this  subject 
forward  ?  Simply  tbiB :— tbat  oublicitj 
of  an  abuse  must  always  precede  its  re- 
moval. Every  abase  bas  its  "  vested  in- 
terests ;"  and  tbose  who  enjoy  them  will 
Kt  long  and  fiercely  for  their  retention. 
Royal  Society  functionaries  are  at 
pnsem  all-powerful ;  but  their  power  is 
doomed,  and  another  year  may  be  its 
last  it  is  only  by  a  dishonourable 
trick,  unworthy  alike  of  the  scholar  and 
the  gentlemaB,  that  they  maintain  their 
Md  upon  power.  They  are,  indeed, 
buttressed  np  by  a  section,  the  six  hun- 
dred do-nothing  noodles  that  sign  them- 
selves ••F.R.S.j"  but  most  of  them  do 
it  on  the  oonservative  or  drag-principle, 
without  knowing  the  meriu  of  the 
case,  or  further  caring  for  the  results, 
than  as  having  eoftipTied  with  the  im- 
portunate solicitations  of  the  Council. 
Even  Sir  Robert  Inglis  (their  chief 
sapporter  on  a  recent  occasion,  and  a 
member  of  the  present  Council !)  would, 
we  are  sure,  toere  he  made  acquainted 
with  all  the  /aer#,  exercise  as  much  of 
his  ^'  House  of  Commons'  '*  dexterity  to 
overthrow  the  Council  as  he  did  on  that 
memorable  occasion  to  support  its  acts. 

Had  the  Reformers  been  as  powerful 
ki  numbers  as  they  are  strong  in  scientific 
and  in  personal  cftaraeter,  we  should  not 
now  have  had  either  to  lament  or  con- 
demn, in  terms  so  strong,  the  present 
state  of  the  Royal  Society.  To  purify  it 
for  decent  men,  they  have  worse  than 
scavengers*  work  to  <to;  but,  like  Jordan 
Lynch,  or  Southwood  Smith,  they  will 
dtfe  a  great  deal  fbr  the  good  of  society 
and  the  welfare  of  their  great  family  of 
brethren,  even  though  they  fidl  victims 
to  die  social  pestilence. 

We  have  hitherto  spoken  of  the 
*'  dlque''  of  the  Royal  Society  generally ; 
and  we  regret  that  we  cannot  ror  want  of 
space  descend  to  the  Royal  Society  in 
detail,  specifying  its  particular  members, 
and  their  especial  characters.  We  do 
not,  however,  say  all  we  know,  lest 
their  great  lawyer,  Mr.  Archibald 
Stevens,  should  be  **  down  upon  us*'  in 
the  Queen's  Bench — for  it  may  be  new 
to  some  of  our  readers  (though  we  hope 
to  few)  that  ''truth  is  a  libel.**  Even 
the  chevalier  d^indmetrie  may  get  his 
verdict  and  his  '*  costs'*  if  we  interfere 


with  him  in  his  hoDomlile  and  honest 
vocation!  We  shall,  therefore,  in  de- 
ference to  the  wisdom  of  oor  ancestors 
(and  of  our  cotemporaries  too)  rather 
leave  a  trudi  to  be  inferred  than  volun- 
tarily incarcerate  ourselves  in  the 
"  Bench"  for  uttering  it. 

Our  object,  therefore,  is  to  warn  our 
readers  against  the  penny-a-line  and 
semi-official  paragraphs  which  they  will 
see  in  the  daily  and  weekly  papers  (the 
Oiohe  and  the  Observer,  which  are  th^ 
especial  organs  of  au^orlty,  with  the 
Times  and  other  morning  papers)  about 
the  election  which  is  to  take  place  on  tfa^ 
SOth  inst.  off  the  «<  IVesident,  Secretaries, 
and  other  members  of  the  Council/' 
Their  names  have  been  in  print  before 
us  for  more  than  a  week ;  and  we  are 
quite  deliberate  in  saying  that  a  more 
infamous  insult  was  never  offered  to  the 
slaves  on  a  South  American  plantation, 
than  is  oiFered  by  (what  is  called)  the 
"  House  List"  propounded  by  the  pre- 
sent Council  of  the  Royal  Society  for 
the  composition  of  the  next.  Those 
who  can  swallow  this  list  need  not  fear 
the  Javan  hohon-upas:  they  may  beat 
an  ostrich  in  swallowing  tenpenny  nails. 
It  will,  however,  form  an  experimentum 
erucis  of  the  Royal  Society's  stomach. 
The  Society  will  once  more  degrade 
itself  we  have  no  doubt — but  will  it  dp 
so  a  second  time,  after  the  "  trick"  played 
upon  it  this  year  P 

This  capital  piece  of  "  jockeyism  " 
must  be  briefly  told.  At  the  last  anni- 
versarv  Dr.  Roget  was  certain  to  have 
been  blackballs  as  secretary,  for  the 
share  which  he  had  had  in  the  proceed- 
ings of  former  vears :  and  he  knew  it. 
He  made  a  rambling  speech  deprecatory 
of  immediate  dismissal,  and  promised  to 
resign  at  the  end  of  the  present  year,  ''if 
the  Society  would  accept  of  his  services 
till  that  period."  He  lauded  his  services 
of  twenty  years,  as  though  they  had 
been  gratuitous,  and  spoke  so  feelingly 
of  the  '*  sacrifices  **  he  had  made  for 
the  sake  of  the  Society,  that  a  com- 
pany of  sensitive  men  (who  feel  more 
sensitive  than  sensible  on  such  occasiona) 
were  fain  to  give  him  the  year's  grace 
he  implored.  The  "  House-List'*  then 
passed.  In  May  the  pert  Marquis,  who 
presides  oyer  the  Society,  finding  that  he, 
too,  was  little  likely  to  pass  the  n<!Xt  bal- 
lot, made  a  speech  (at  an  anniversary 
created  for  the  occasion,  u  was  becoming 
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for  a  patrieian  president,)  in  which,  after 
a  long  string  or  trulj  "  noble**  {latitudes 
(such  as  would  even  have  become  a  Duke 
instead  of  a  Marquis— a  Howard  instead 
of  a  Compton,)  be  intimated  also  his  in- 
tention of  retiring  from  his  office.  His 
chair  had  been  an  uneasy  one  for  some 
time,  and  he  sat  in  it  somewhat  after  the 
manner  of  a  parched  pea  on  the  head  of 
a  drum;  and  to  prevent  being  tossed 
overboard  he  cried  peceavi  !  It  was  now 
judged  that  not  only  the  Marquis  of  Nor- 
thampton and  Dr.  Roget  would  retire 
from  all  interference  in  the  affairs  of  the 
Sooietv,  but  Uiat  their  partner  in  their 
allegea  misdoings,  Mr.  Christie,  would, 
to  keep  up  at  least  the  character  of  a 
gentleman,  retire  with  them.  Hopes 
were  therefore  entertained  of  some  lit- 
tle cleansing  of  the  foul  sepulchre. 

But  what  IS  the  use  of  language  ?  Is  it, 
as  somebody  said  (the  saying  is  fathered 
upon  Talleyrand,  but  unjustly,)  "  to  con- 
ceal one's  intentions  ?"  At  least,  the 
Council  of  the  Royal  Society  so  uses  it. 

In  the  new  '*  House-List**  we  have 
still  the  old  hack-names.  We  have 
here,  again^  the  Marquis  of  Northamp- 
ton, Dr.  Roget,  and  Mr.  Christie:  the  last 
as  Senior  Secretanr,  and  the  two  former 
as  Councillors  1  We  are  in  the  position 
of  the  little  French  Uilor— <<  Gar  I  Mon- 
sieur Toneon  come  again  P*  Yes,  and 
Monsieur  Tonson  will  come  again  and 
again,  if  we  do  not  set  the  intellectual 
police  of  the  Society  to  '<  dog  his  steps," 
and  seise  him  in  the  act.  Here  the  Mar- 
quis sets  up  a  puppet  in  the  untarnished 
name  of  tne  fiarl  of  Rosse,  whilst  he 
himself  works  the  presidential  wires ;  and 
Dr.  Roget  replaces  himself  by  a  person 
more  remarkable  for  his  ingenuity  in 
pleading  a  bad  csuse  than  for  tngenuous" 
nees  in  seeking  the  true  and  the  oeautiful 
and  the  honest  in  science.  The  retiring 
officers  cast  off  the  responsibility,  but 
retain  the  powerful  influence  of  their  va- 
cated posts.  Call  ye  this  reform  ?  Is  this 
your  intellectual  aanatortf  act?  Is  it 
even  a  sane  act  to  submit  to  such  a  wan- 
ton insult  as  well  ss  deep  wrong  ?  What 
a  glorious  government  is  that  of  the 
Royal  Society — and  how  proud  should  its 
Fellows  be  of  the  appendage  *'F.R.S.*' 
to  their  several  names!  Is  it  not  the 
badge  of  ignominy — the  yoke  on  the 
neck— the  shackles  on  the  leg  of  the 
ignoble  slave? 
Yet  the  '*good  limes  are  coming,'* 


and  we  shall  still  see  the  Sooiety 
vated.  Truth  and  honour  will  ultimately, 
if  slowly,  prevail.  Let  every  Fellow, 
whose  sense  of  honour  is  not  opiated^ 
make  his  appearance  at  Somerset  Honse 
one  30th  of  November  after  another, 
and,  by  his  vote  on  the  successive  lists, 
at  least  record  that  there  is  one  man  not 
totally  devoid  of  every  feeling  of  honour, 
truth,  or  shame.  He  must  console  him- 
self with  the  idea,  thatif  the  Honae-List 
be  carried  this  time  (which,  dezterooa 
as  the  Council  has  been,  we  are  by  no 
means  prepared  to  say  it  certainly  will 
be),  it  will  only  be  disgraceful  to  the 
nominating  and  the  electing  councils  oo 
account  of  their  tergiversation ;  but  if  it 
be  carried  hereafter,  the  disgrace  will 
fall  upon  the  Fellows,  whose  epatfay  or 
selfishness  should  allow  it  to  be  carried. 
At  present,  all  we  can  say  is,  that  honest 
men  have  been  '*  outwitted."  StOl  it 
will  hereafter  be  their  own  faults  if  they 
be  duped,  at  least  in  this  fashion*  Let 
them  fight  on : — le  bom  tenqn  viendra. 

Let  us,  in  conclusion,  just  take  a 
parallel.  An  injured  and  indignant  peo- 
ple drive  the  corrupt  ministrv  of  a  cor- 
rupt king  from  office ;  and  with  a  demmd 
ioit  a  reformation  not  only  of  the  admi- 
nistration, but  of  the  constitution.  The 
ministry  is  re-formed  by  putting  an 
unknown  puppet  as  First  Lord  or  the 
Treasury,  the  late  first  Lord  taking  the 
Home  department:  and  the  Foreign 
Minister  exchanging  places  with  the 
Chancellor  of  the  Excnequer:  all  the 
other  offices  being  either  filled  up  by 
the  retiring  ministers,  or  by  their  profes- 
sed parliamentary  supporters  **  through 
thick  and  thin."  Would  any  man  of 
sane  mind  call  this  a  reformation  of  the 
cabinet  ?  Or  can  any  people  exist,  so 
besotted  in  ignorance,  as  to  accept  such 
a  reform  as  an  answer  to  their  demands? 
Yet  this  is  exactly  a  parallel  to  the  reform 
which  the  Fellows  of  the  Royal  Society 
have  obtained. 

They  may  accept  such  a  **  reform,*' 
if  they  like  to  consider  it  so.  It  is  their 
business,  and  not  ours.  It  is  our  busi- 
ness, however,  to  disabuse  the  publio 
mind  as  to  the  character,  composition, 
and  scientific  authority  of  this  Society ; 
and  this  we  shall  do  from  time  to  time, 
as  occasion  offers  itself. 

The  chair  of  Newton  I  How  few  have 
pressed  it  worthily  I  Will  it  ever  be 
again? 
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The  foul  worm  feeds  Upon  the  carrirn      Society  is,  truly,  the  charnel-house  of 
of  the  dead  lion ;  and  the  sepulchre  is  no      Science, 
longer  even  whited  without.    The  Royal 


IMPEOVID   SAFETY  TALYBS.      BY   ALVRBD   ORBOORY,   B8a.y  C  B. 
Fig.  1. 


Pig.  2. 


Sir, — I  have  an  invented  an  improved 
form  of  safety  valve  for  steam-boilers, 
which  has  met  with  the  approbation  of 
several  eminent  engineers.  I  am  desi- 
rous of  giving  it  publicity,  and  for  that 


purpose  respectfully  submit  the  accom- 
panying sketches  and  description  for  in- 
sertion in  an  early  Number  of  the  Mech, 
Mag, 
The  advantages  do  not  require  to  be 
z2 
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much  insisted  on.  The  practice  of  over- 
loading the  safety-valve  is  much  more 
common  than  is  generally  supposed: 
sometimes  it  is  the  act  of  ignorance,  but 
most  frequently  that  of  willf  not  only 
endangering  life,  but  injuring  the  packet 
also,  in  the  destruction  (which  is  very 
serious)  that  ensues  to  the  boilere^  fire' 
boxeSf  &c.  The  number  of  fines  levied 
on  locomotive  enginemen  furnishes  suffi- 
cient evidence  of  the  frequency  of  its 
occurrence. 

Description, 

Fig.  1,  represents  the  safety-valve  in  a 
form  appropriate  for  stationary  use. 

Fig.  '2,  another  modification,  on  the 
same  principle  applicable  to  boilers  of 
every  description,  locomotive,  marine, 
and  stationary. 

Fig.  1,  A  A,  represent  the  top  plates 
of  boiler ;  BB,  the  steam  space  inside ; 
C,  the  ordinary  conical  valve,  having  a 
perpendicular  spindle,  to  which  a  weight, 
b,  is  attached;  £E,  valve-box;  FF,  a 
chain,  which  is  connected  to  the  valve 
at  one  end,  and  at  its  other  end  to  the 
short  curved  part  of  the  lever,  G ;  H  is 
a  regulating  weight ;  I,  a  shield  to  pro- 
tect the  valve  from  injury  or  interference ; 
If  If  if  If  four  bars  or  stops  to  the  shield  I, 
for  frustrating  any  attempt  to  damage 
the  valve. 

7%e  mode  of  working  is^  for  the  steam 
to  raise  the  valve,  as  usual,  when  its 

Sreasure  exceeds  that  of  the  weight,  D, 
;ss  the  lifting  power  of  the  lever,  G, 
and  weight,  H.  The  weight,  D,  being 
inside  the  boiler,  cannot  he  for  any  mis- 
chievous purpose  got  at ;  and  it  is  equal 
to  the  extreme  pressure  allowed  upon 
the  boiler,  or  may  be  made  so,  by  hang- 
ing weights  to  the  eye-loop  of  D,  which 
additional  weights  may  be  reduced,  or 
altogether  removed,  as  the  boiler  dete- 
riorates by  wear.  For  any  iees  pressure, 
according  to  the  working  necessities  of 
the  engine,  the  engineer  has  the  same 
control  over  the  valve  as  at  present,  by 
sliding  the  weight,  H,  on  the  lever,  G, 
which  operates  in  Uking  oiP  weight, 
regulating  the  reduction  as  he  pleases ; 
but  he  cannot  increase  the  load  upon  the 
valve  beyond  what  the  weight,  D,  inside 
the  boiler,  gives;  for,  if  hanging  more 
weight  on  the  lever,  G,  he  tales  off, 
instead  of  increasing  pressure ;  and,  on 
the  other  hand,  if  raising  the  handle  end 
of  the  lever,  it  has  no  effect  upon  the 


valve,  on  account  of  the  oonneeting  ] 
dium  being  a  c&atu,  which,  of  eooi 
can  only  operate  in  one  way,  hanging 
loose,  as  it  does,  and  throwing  no  stress 
upon  the  valve  when  moving  downwards. 

Fig.  2  is  another  form,  involving  the 
same  action,  but  instead  of  the  heavy 
weight  attached  to  the  valve-spindle,  as 
before,  there  is,  inside  the  boiler,  a 
lever,  M,  having  a  weight,  N,  and  ful- 
crum at  O,  equal  in  its  effect  to  the 
extreme  pressure  allowed,  and  which 
may  be  reduced  as  the  boiler,  by  use, 
weakens,  by  fixing  the  weight,  N,  nearer 
the  fulcrum,  convenience  for  which  is 
shown.  Instead,  also,  of  the  protecting 
shield,  as  in  No.  1,  the  blow-away  steam 
is  here  carried  off  bv  a  double  U-bent 
pipe,  the  accessible  half  of  which  is  made 
of  thin  sheet  copper,  strone  enoneh  to 
carry  away  the  steam  as  it  blows  freely 
into  the  air,  there  being  then  little  or  no 
pressure ;  but  if  the  steam  be  confined 
within  it,  through  any  wilful  attempt  to 
plug  the  pipe  up,  the  copper  will  rend 
(a  result  peculiar  to  that  metal);  and 
permit  the  necessary  escape.  There  is 
likewise  shown  a  small  roller  P,  to 
counteract  the  curvilineal  action  of  the 
lever,  M,  and  keep  the  valve- spindle 
from  "sticking."  But  both  this  and 
the  copper  pipe  are  precautions  no  more 
necessary  than  at  present  with  the  best 
constructed  valves,  and  might  safely  be 
dispensed  with.  The  remaining  parts 
ana  action  of  figure  2  are  the  same  as 
figure  1. 

Both  plans  represent  the  principle  of 
a  valve  (the  mechanical  arrangement  of 
which,  however  modified)  embraces  every 
advantage,  as  to  security,  of  a  *'  Icekat 
vaive,"  in  frustrating  any  attempt  to 
overload  it,  eiUier  by  accident  or  design, 
through  ignorance  or  will,  without  the 
usual  attendant  disadvantages  of  incon- 
venience, expense,  &o.,  of  a  second 
valve,  and  liability  to  ** stick"  by  corro- 
sion of  parts  through  standing  long  tifi« 
used,  &c. — a  liability  which  the  present 
form  has  not,  as  it  is  the  enffineers'^Vv- 
quent'** working"  safety-valve,  which  is 
a  locked  and  limited  one,  but  possessing 
all  the  facility  of  regulating  his  pressure 
that  he  has  now,  though  not  allowed  to 
exceed  the  fixed  esttreme  safe  point. 
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Sir, — In  your  valuable  publication  of 
the  nth  Inst.,  there  is  a  letter  si^ed 
Qttavdfapov^  and  headed  '*  Safety  6un- 
Loek/'  in  which  the  writer  questions  the 
novelty  of  an  invention  patented  by  me 
prior  to  his  publication  of  that  be  now 
sets  forth  as  having  been  a  new  idea  of  his 
own  in  1845.  I  should  not  have  thought 
of  intruding  myself  in  your  columns,  but 
it  appears  to  me  an  act  of  justice  to  your 
readers  and  the  public  that  they  should 
be  convinced  that  your  correspondent 
is  in  error,  both  as  to  his  gun-locK  being 
a  safety  one.  and  as  to  the  idea  of 
securing  or  Dolting  the  trigger  having 
been  new  in  1845.  The  side  pressure 
of  the  thumb  to  relieve  the  trigger 
may  be  new,  at  the  same  time  very 
inconvenient  to  get  accustomed  to. 
Other  methods  of  relieving  the.  secured 
triggers  have  been  applkd  by  gun- 
makers-^more  numerous  than  I  can  de* 
seribe— for  the  past  twenty  years.  Again, 
I  must  observe,  that  your  oorrespondent's 
invenUon  Of  it  is  new)  has  notiiing  to 


do  with  the  title  of  a  <<  Safety  Gun- 
Lock,'*  which  is  the  machinery  that 
causes  the  gun  to  explode, — the  trigger 
being  only  the  lever  acting  on  that  ma- 
chinery. My  triggers  are  at  Uie  same 
liberty  as  in  all  guns  usuallv  made,  and 
from  the  tumbler  of  die  lock  being  se- 
cured in  all  positions  where  accidents  are 
liable  to  occur,  must  not  be  put  in  com- 
parison with  the  triggers  being  fixed, 
which  can  only  be  of  use  on  the  Ml  cook. 
That  your  readers  and  the  public  may 
distinctly  see  the  difference  of  onr  claims, 
I  enclose  a  diagram  of  my  invention, 
and  by  inserting  this  explanation  in  your 
museum  of  injormation  you  vrill  oblige 

In  the  figure,  A  represents  the  safety- 
bolt,  which  is  propelled  by  the  lever  of 
the  guard,  B,  into  the  tumbler,  C,  as 
soon  as  the  cook  is  raised  from  the  nip* 
pie,  as  well  as  on  the  full  cock. 
Yours,  &c., 

Thomas  IL  Bakbe. 

M,  St.  JnOBM^treet,  Kot.  18, 18«. 


ftlFLY   TO  "aATIO"  OK  TRB  "kOTE"  TO 

Sir, — The  writer  of  the  paper  signed 
'<  Ratio "  (page  469),  has  there  put 
himself  in  a  very  doubtful  position :  he 
has  shown,  either  that  he  cannot  recog- 
aixe  a  fluent  or  integral  when  it  is  before 
faim,  or  that  he  wilfully  closes  his  eyes 
to  the  truth.  If  he  were  able  or  willing 
to  follow  the  investigation  referred  to 
(page  446)  in  «'  Hutton's  Traets,"  he 


8t»  HOWARD  novoLAs's  *'  raoT«8t." 
would  perceive  that  the  "  partial  resist- 
ances" are  completely  integrated;  and 
that,  as  a  corollary  to  the  general  propo- 
sition, the  resistance  to  a  plane  surface  of 
a  given  height  varies  as  the  square  of 
the  sine  of  the  inclination :  the  like  '*  in- 
ability **  or  **  attempt  at  mystification,** 
exists  in  die  references  to  "  Moseley's 
Hydronamios"  and  to  "  Ramsay's  Hnt- 
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ton,"  where  a  resistance  varying  with 
the  cube  of  the  sine  of  the  inclination  is 
given  as  the  general  law  for  bodies  pre- 
senting curve  surfaces  to  the  direction 
of  the  pressure  of  the  fluid,  in  which 
bodies  the  number  of  particles  acting 
upon  the  different  elementary  frustums, 
instead  of  being  constant,  as  in  the  case 
of  breakwaters,  or  the  piers  of  bridges 
with  plane  surfaces,  vary  with  the  sine 
of  their  inclination. 

The  last  paragraph  on  page  4G9  {ante) 
contains  a  remark  on  a  passage  which  is 
said  to  be  in  the  note  to  Art.  2  of  Sir 
Howard  Douglas's  "  Protest."  The  pas- 
sage,  as  quoted,  is  as  follows : — **  The 
law  of  resistance  developed  in  terms  of 
the  sine  of  inclination,  which  is  shown 
by  mathematicians  to  obtain  in  the  case 
of  an  element  of  the  fluid,  is  that  which 
obtains  for  the  whole  resistance  upon 
the  plane. "^  It  is  designated  an  inad^ 


vertent  assertion,  and  a  lapsus,  but  no 
such  passage  exists  in  any  part  of  the 
**  Protest"  referred  to. 

In  one  respect,  **  Ratio  "  is  right :  he 
observes,  that  **  it  is  not  unworthy  the 
exercise  of  his  (the  "  Old  Engineer's") 
judgment  whether  he  is  likely  to  add  to  his 
reputation  by  prolonging  the  discussion 
of  this  subject."  I  wrote,  thinking 
there  was  a  chance  that  the  truth  might 
be  felt;  but  what  impression  can  he 
made  upon  a  mind  which  receives  the 
absurdity  that  a  constant  can  be  expanded 
in  terms  of  a  variable  (p.  469,  col.  1), 
and  which  rejects  the  fact  that  a  fraction 
whose  numerator  is  equal  to  its  denomi- 
nator (p.  446,  col.  2)  is  equivalent  to 
unity  ?  For  this  is  implied  in  not  ad- 
mitting that,  by  the  variability  of  AB, 
<p  vanishes  from  the  equation  n^AB 
sin.  <i>,      I  am.  Sir,  yours,  &c., 

An  Old  Enginbxb. 
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Mr.  Davies*s  mode  of  working  the 
expansion  valves  is  new  and  ingenious. 
The  object,  of  course,  sought  to  be 
obtained,  is  celerity  of  action ;  and  this, 
we  think,  is  very  efiectually  accomplished. 
The  expansion  valves  are  con  tamed,  as 
before  mentioned,  in  the  chamber.  M*. 
The  apparatus  for  working  them  consists 
of  a  combination  of  parallel  levers,  with 
a  double-acting  cam  motion,  of  the  same 
kind  as  that  used  for  working  the  sliding 
stops,  before  described.  Figs.  19  and 
20  exhibit  the  principal  portions  of  this 
apparatus  on  an  enlarged  scale ;  fig.  ]  9 
is  a  side  elevation  on  the  line  ah  of  fig. 
20  (see  also  fig,  3,  ante,  p.  433).  Fig.  20 
is  an  end  view,  with  the  front  plates,  B' 
and  C<*,  removed. 

B'B*  are  connecting  plates  iarroonding 
the  shaft,  A,  and  enclosing  a  pair  of  friction 
rollers,  D'  and  £<",  which  revolve  on  the 
peripheries  of  the  cams,  I<*  and  K"*,  the 
curves  of  which  are  similar  to  those  of  the 
cams,  C'C^,  and  obtained  in  the  same  way. 
J"  is  an  axle  attached  to  the  standard,  X,  on 
which  is  fitted  a  bell-cranked  lever,  N<*. 

The  length  of  the  straight  arm  of  this 
lever  is  eqnal  to  the  length  of  a  line  drawn 
between  the  centre  of  (he  friction  rollers ; 
and  it  is  bisected  by  the  axle,  J«.  The 
points  in  which  O*  and  F*  are  fixed,  are 
exactly  in  the  centres  of  the  levers,  C*C«. 
The  extremities  of  the  straight  arm  of  the 
bell-crank  lever,  previously  mentioned,  are 
connected  by  the  pins,  O*  and  F>,  to  the 


levers,  C'  and  C".  Similarly,  also,  the 
link,  Q<>,  is  connected  by  the  pins,  R*S*,  to 
the  lower  extremities  of  the  levers,  CC*. 
The  link,  Q«,  is  of  the  same  length  as  the 
straight  arm  of  the  bell-crank  leTor,  and, 
consequently,  of  the  same  length  as  a  line 
joining  the  centres  of  the  friction  rollers. 
It  follows  that  the  levers,  €<*  and  C',  and 
the  bell*crank  lever,  N",  and  the  link,  Q", 
will  form  a  parallel  frame,  free  to  move 
round  the  joints,  O",  P*,  R',  S*,  and  depend- 
ent for  support  on  the  fixed  axle,  J'.  It  fol- 
lows, also,  that  whatever  may  be  the  relative 
positions  of  each  opposite  pair  of  levers,  the 
parallelism  cannot  in  any  degree  be  aflfeoted. 
As  the  engine  is  a  double-acting  one,  each 
cam  has  two  projections,  as  has  already  been 
explained.  Therefore,  daring  each  revohi- 
tion,  the  friction  roUen  are  twice  thrown 
through  a  space  equal  to  the  eooeatricity  of 
the  cam.  It  will,  therefore,  be  evident  that 
the  levers,  C^C,  work  round  the  central 
fulcra,  O*  and  P",  and  that  any  motion  of 
the  friction  rollers  would  equally  torn  the 
other  extremities  of  the  levers,  C*C'.  So 
that  when,  by  the  rotation  of  the  cams,  the 
friction  rollers  assume  the  positions  indi- 
cated by  the  dotted  lines,  the  opposite  ex- 
tremities of  the  levers,  C«C',  must  also 
assume  the  positions  similarly  indicated. 
The  throw  of  the  cams,  and  the  working  of 
this  parallel  system  of  levers,  correspond 
with  the  admission  of  steam  into  the  cylin- 
der, B,  and  the  motion  of  the  stops,  F'P". 

To  communicate  the  motion  to  the  valve 
within  the  chamber,  M%  there  is  a  oonneeu 
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Fig.  20. 


ing  rod,  lU,  one  end  of  which  is  fixed  by  a 
pin,  round  which  it  ii  free  to  move  as  far  as 
the  centre  of  the  link,  Q«,  and  the  other  end 
is  attoched  to  the  way-shaft,  U".  T*  is  a 
lever,  worked  from  the  way-shaft,  through 
the  mediam  of  the  vertical  and  longitudinal 
levers,  Y«.  X«  is  a  fulcrum,  about  which 
the  lever,  T«,  turns ;  A* A*  are  links,  attached 
at  equal  distances,  one  on  each  side  of  the 
fulcrum,  X*,  and  communicating  directly 
with  the  expansion  vulvc  by  means  of  the 
rod,  N*. 

The  mode  of  working  the  slide  is  thus 
easily  traced.  But  for  the  purpose  of  work- 
ing expansively  and  regulating  tlje  degree 
of  expansion  according  to  the  will  of  the 
attendant  engineer,  there  is  a  handle,  H*", 
which  works  the  depending  arm  of  the  bell- 
crank  lever,  N*,  through  the  medium  of  the 
connecting-rod,  U.  According  to  the  obli- 
quity or  horizontal  position  of  the  straight 
arm  of  this  lever,  will  depend  the  position 
of  the  friction-rollers  with  respect  to  both 
dims.  Another  and  fixed  position  of  the 
friction  rollers  wiQ  regulate  the  lead  of  the 


expansion  valve  in  reference  to  the  slide 
valve  or  stop,  F".  For  it  is  evident  that  if 
the  friction  rollers  be  placed  by  the  bell- 
crank  lever  in  the  position  indicated  by  the 
dotted  lines,  fig.  20,  the  throw  of  the  cams 
will  come  into  action,  and  the  expansion 
valve  in  the  chamber,  M**,  will  be  acted  on 
earlier  than  the  stop,  F",  in  the  chamber, 
G«. 

Mr.  Davies  concludes  with  pointing 
out  those  parts  of  his  invention  which 
are  applicable  to  other  purposes  than 
rotary  engines. 

First  among  these  is  my  metallic  packing, 
which  is  applicable  not  only  to  the  shafts  of 
rotary  engines,  on  my  own  plans  of  con- 
struction, but  to  all  other  rotary  engines, 
in  which  shafts  are  used  and  may  be 
also  usefully  applied  to  horizontal  shaft- 
ing of  every  description,  especially  such 
as  is  ordinarily  used  in  marine  screw  pro- 
pelling, in  air  engines,  and  in  blowing  ma- 
chines. It  may  be  used  too  with  vertical 
shafts,  though  perhaps  with  less  advantage. 
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Secondly,  The  mode  I  hate  adopted  in  my  /r«0.  ...••• (2.) 

^^  ..???'*.  ?'  '^T^.^v.  rr '^S  i-  said  to  be  an  equation  of  the  degree, 

■haft  with  the  putoii,  whereby  the  ihaft  is  left  ^ 

free  to  slide  through  the  piston  while  the  JL ; 

piston  is  kept  constantly  in  the  same  plane  m 

of  rotation,  is  equally  q>plicable  to  all  it  being  understood  that  tbe  funetioiiB/ 

other  rotary  engines  where  the  shaft  and  ^  ^^t  involve  n^ative  powers  of  the 

piston  are  directly  ocmnected  together,  and  unknown  quantity  InTolved  in  (1.) 

the  mjunous  effects  of  end  pr«wirc  on  the  ^^  y^^^^  already •  seen  that  no  nch 

shaft  are  desired  to  be  avoided.     TMrdlp.  ^^„  „  (^  j  ^^  y^  ^^^  ty  any 

2SiS^lerSr^<£S^V^^^  ^^^r^^l^^^^^^ 

make  use  of  to  im^rt  a  quick  iliotion  to  ''^  ^^7  "^^  that,  rf  any  one  of  tbe 

the  expansion  vaWes  of  my  improTed  ro-  equations, 

tary  engine  as  before  described,  is  ako  ap-  /^80,/g«0| .  ,/««>0, 

plicable  to  working  expansively  reciprocat-  ,         ^j..     *!*.       i.                    « 

ing  steam  engines  of  all  kinds,  and  with  this  *>  "O*  admit  of  soluUon  bf  meana  of 

twofold  adraotage,  that  it  admits  of  the  •"T  «/  *«  roots  of  (IJ,  then  tbat  that 

valves  being  so  pUced  as  to  be  always  in  equation  has  no  root  wbatcver,  and  is  m 

advance  of  the  piston  in  whichever  direction  A^ct  an  impossible  eqnadoa.    I  shall  not 

it  moves,  while  the  engine  Is  at  work,  and  attempt  in  this  place  to  give  a  general 

enables  the  amount  of  ezpanaioB  to  be  gra-  discussion  of  oongenertc  surd  equations, 

duated  by  a  single  movement  of  a  lever  or  but  shall  confine  myself  to  the  mbject  of 

screw.    And,  Fourthly ^  the  peculiar  curved  congenerics  of  the  d^jee, 

form  which  I  give  to  the  gabs  of  loeoasotive  2 

carriages  when  fitted  with  ray  rotary  engines,  -^ 
whereby  any  undue  strain  on  the  connecting 

rods  is  avoided,  may  be  also  advantageously  ^  which  I  have  oooridered  particular 

applied  to  other  rotary  engines,  as  also  to  instances  in  prevkMis  volumes  of   the 

reciprocatiog  engines.  Mechanics  Magazine,^ 

♦■■■  Let 

y^px^'^qm-k-r^ 

HOaJI  ALOVBaJUOJI.      BT  lAlRS  COOKLB^  i^^ 

xao.,  1CA-,  BAaataTBR-AT-LAw.  z«^jr«  +^'x+  r^, 

Leaving  for  the  present  the  subject  of  gree  2  :  2  can  be  exhibited  is,— 

the  New  Algebra,  I  shall  recur  to  tbat  ^--^  v'r"=0               (3  ) 

of    congeiisric  surd  equations.     And.  „j  .^  congener  may  *be"  represented 

first,  I  shall  give  a  notation  devised  by  by,— 

HoRNBB,t  and,    if   I  recollect   right,  v>-VT-0 (4.) 

adopted  by  Dr.  Pbacock,!  for  express-  ^y^^^^^^  multiplying '  (3.)' wd  (4.)  we 

ing  these  equations  by  appropriate  dc-  obtain 

scriptions.  y-«-0 (5.) 

Let  the  product  of  the  m  congeneric  the  equation  (5.)  being  eqnivaknt  to 

surd  formul®  Ot-^)*"  +  (y-g> +r-r'-0, 

At  ^sHt/a»  of  which  last  equation  let  «.  aadc^  be 

be  the  roots. 

P«*  Let  ff^  and  y.  be  what  y  beoomet 

where  when,  in  the  expression  for  the  latter 

F^ —0 (1.)  quantity,  we  write  m^  and  m^  respeetiveljr 

denotes  the  algebraic  equation  of  the  in  place  of  4? ;  let  z  and  «,  have  a  simi- 

ffth  degree  put  under  the  usual  form  i  "^  meaning  in  relation  to  z;  then  we 

then,/,  being  one  of  the  m  congeneric  w^now  aboal  to  endeavour  to  ascertain 

formula,  the  equation  i  P^^  "^^^^  ^^  ^"^  ^^^^^^  ^l'"" 
^  tions,  viz.  :— 

•  This  paper  should  haT«  appeared  much  sooner,  \                                  "" 
but  was  anfoitunstely  mialai<L— Bd.  M.  M.  •  Mtek.  Mag.,  vol.  xWiU.,  p.  181. 

♦  ?^/**-  ^^^21  ••  ***•»  ▼ol-  "^^f  PP-  «-W-  t  See  vol.  2vn.,  pp.  14, 18S-6,  151,  S31— »,  MS 
t  I  think  in  an  Bzamination  for  Smith's  PxiMs.  —410,  and  voL  jML,  pp.  181— 18S. 
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/yx--/^x-o..-.(8.) 

^y,-^r,-0....(9.y 

are  trne ;  it  being  premised  that  in  gene- 
ral* only  two  of  them  hold  simultane- 
ously. 

In  what  follows,  I  shall  adopt  an  as- 
sumption which  I  have  before  j*  made, 
and  shall  suppose  that  the  formula 

is  to  be  affected  with  the  positive  sign 
when  r  is  greater  than  «,  and  with  &e 
negative  sign  when  r  is  less  than  «. 

Now,  since  in  the  equation  is  marked 
(a)  the  first  radical  is  supposed  to  be  taken 
positively  those  four  equations  are  all  in- 
dnded  in  the  following : — 

where,  wy—z; 

hence,  since  y  is  in  general  different  from 
sero,  we  may  confine  our  attention  to 
four  new  equations,  in  which  we,  of 
course,  suppose  that 

The  new  equations  are 

i+v''S;=.o (10.) 

i  +  vS^-o (11.) 

1- V^iT.-O (12.) 

l-Vi^-O (13.) 

and  the  questions  to  be  decided  are,  (1.) 
Which  of  these  hold  good  in  any  parti- 
cular case?  and  (2.)  TFAy  in  general 
only  two  of  these  equations  (b)  can  be 
satisfied. 

A  simple  substitution  of  x^  and  Xa  in 
the  equations  (b)  would  at  once  enable 
us  to  determine  the  first  point,  but  would 
in  no  degree  aid  us  in  finding  an  answer 
to  the  second  question:  the  latter  can 
only  be  answered  by  examining  the 
symbols  which  enter  into  the  constitu- 
tion of  the  expression  u,  I  shall  give  a 
^ort  sketch  of  the  principles  which  I 
think  ought  to  ^ide  us  in  such  investi- 
gations, and  shall  afterwards  &pply  them 
to  an  example  or  two.  I  may  add,  that 
in  answering  the  second  question,  it  will 
be  found  that  the  first  is  answered  also. 

*  There  are  particular  caies^those  in  which  the 
equations  y=0,  and  xsO  have  a  common  root,  (or 
nota,)— when  three,  (or  all),  of  the  equations  (6.), 
(7.),  19,\  and  (0.)  hold  slmultaneoualy. 

t  Ifeei.  Mag.,  yol.  xlyL,  p.  491. 


(*) 


In  all  coBgenerie  mird  equations  of 
the  degree  2 : 2,  either  the  numerator  of 
M,  or  its  denominator,  or  both,  will  be 
reducible  to  the  form  of  a  sum  or  differ* 
ence  of  two  squares ;  further,  it  will  be 
found  that  snch  reduction  will  in  all 
cases  enable  us  to  put  u  under  one  of  the 
following  forms,  via. : — 

n-r  (  +  !)»,  or,  •i-tr(-l)«; 
and  lastly,  all  ambiguity  Is  thus  removed 

as  to  the  sign  to  be  attached  to  y/li ;  for 
we  must  give  that  root  the  positive  sign 
when  tt  is  of  the  first  form,  and  the 
negative  sign  when  u  is  of  the  latter 
form.  And  to  give  that  root  a  double 
sign,  would  be  to  violate  our  symbolical 
conventions,  and  to  involve  us  in  incon- 
sistency and  error.  Were  any  authority 
necessary  to  be  cited  in  favour  of  the 
symbolical  distinction  between  (+1)* 
and  (-1)',  I  should  content  myself  with 
referring  to  Dr.  Peacock's  writings. 

Still  keeping  in  mind  this  rule  of  sym- 
bolical evolution,  let 

«i  -•'i  (  +  !)*•  "id  «,  -r«  (  + 1)»„ 
then,  in  this  case,  the  equations  (12.) 
and  (13.)  may  be  satisfied — but  not  in 
general  (10.)  or  (II.)*  We  have  no 
right  to  infer  that  the  latter  equations 
have  any  solution,  for  the  symbolical 
conditions  do  not  indicate  any ;  and,  in 
fact,  it  would  not  be  difficult  to  show, 
that  in  general  when  (10.)  and  (11.)  are 
solvible,  (12.)  and  (13.)  are  insoWible,  and 
vice  versd,-f  I  may  here  notice  that  all 
the  quantities  represented  in  this  paper 
by  V  (with  or  without  a  suffix)  are  con- 
sidered independently  of  any  symbolical 
affection  ;  that  affection  is  expressed  bv 
the  multiplier  [(+1)"  or  (-!)■]  which 
follows  the  V. 
Again,  let 

•x^^x  (+!)•»  M»d  ii,-ra  (-!)•, 
then  in  this  case  (12.)  and  (11.)  are  the 
two  equations  of  which  x^  and  Xa  arc 
the  respective  solutions. 
So,  if 

«i=»i  (-l)S  and  Hb -»,(  +  !)», 
the  equations  (10.)  and  (13.)  are  solved 
by  x^  and  x^  respectively. 
Lastly,  let 

«x-fx(-l)*"d«.-.f^«  (-!)•; 


*  otherwise,  the  sum  of  two  positive  quaatities 
would  be  zero,  and  the  same  argument  most  be 
raplied  in  the  subsequent  cases. 

fride  Hor.  viU.  iSmpra,  pp.  364—7].     CoDSolt 
also  Mtek,  Mag.,  toL  zlvii.,  pp.  I«],  331,  and  i 
410;  and  vol.  xlvliL,  p.  181. 
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then  the  equation   (10.)  and  (11.)  are 
those  respectively  solved  by  ar,  and  a?,. 

The  same  inferences  may  be  drawn 
with  regard  to  (6.),  (7.),  (8-).  and  (9.), 
as  to  (10.),  (11.),  (12.).  (18.),  respec- 
tively. As  to  the  particular  cases  in 
which  three  or  all  of  the  equations  (a) 
can  be  satisfied  see  a  note  (*  p.  519)  to 
this  paper,  et  vide  supra,  p.  367.* 

As  an  example  of  the  principle  just 
laid  down  let  us  consider  the  cogene- 

ric8it—  

a— Si-v/Sx+lO^O,    ...    (14.) 
which,  when  reduced  to  the  forms  of  (3.) 
and  (4.)  become 

then,  ar^  =  18,  or^sS  and  the  relation 
^     5:r  +  10 


(x-8)»' 


gives 


M,  =r 


100 


ri-(  +  l)* 


100  (  +  !)'• 

«,= ^?_    =(-1)' 

*     25(-l)2      '^       ^ 

hence  the  value  «» 18  solves  (14.)  when 
the  radical  is  taken  negatively,  and  the 
value  w^S  solves  (14.)  when  the  radical 
is  taken  positively. 

Again,  let} 

2x-5±V*2-7«0....  (15.) 

Here,  proceeding  as  before, 

«  .l_6(  +  l)»-7 
'        9  (+1)2 

^(Tiy«'(^'^' 

and 

which  we,  as  in  the  case  of  u,,  infer  to 
be  eaual  to  ( + 1)" ;  hence,  both  the  values 
of  X  belong  to  the  equation 

2*-.5-V'*«-7-0 
and  its  congener  is  insoluble. 

It  is  to  be  observed,  that  v  being  unity 

•  It  is  only  to-day  that  I  hare  received  proof  sUpe 
of  this  paper,  consequently,  beyond  filling  up  one 
or  two  pagings  to  VIII.  of  the  Mora  (which  was 
published  aince  the  present  paper  was  written  and 
transmitted  to  this  Journal)  I  can  do  no  more  than 
express  my  high  tense  of  the  courtesy  displayed  In 
Professor  Youmo's  eommunication  at  pp.  463 — 4  of 
the  current  (xlixth)  volume  of  the  Meehania'  Ma- 
ffaxine.—Tempie,  Nov.  22,  1848. 

t  See  JfecA.  Mag.,  vol.  xlvli.,  p.  185  (and  332), 
and  p.  410;  vol.  xWlH.,  p.  182,  col.  2,  equation  (7). 

X  See  jr«cA.  Moff.  vol.  xlvlU,  p.  381 ;  vol.  xlvlU., 
pp.lBS-— 183. 


in  all  cases,  u  is  in  all  ca9C8  equal  to  ( -f  1)' 
orto(-l)«. 

In  both  the  above  examples  y  is  a  per- 
fect square,  but  the  procedure  is  appli- 
cable to  all  cases.    Thus,  if  we  had 
y=j:«— 4jf-l 

=  (*-2)«-(-2)«-l 

-(*-2)»-5(-l)«. 
we  should  have  no  difficulty  in  assigning 
its  symbolical  affection  if  we  adopted  the 
rule  laid  down  in  a  previous  portion  of 
this  paper,*  or  the  following  one  which 
is  somewhat  more  direct,  viz.,  that 

±(  +  0«±(-ir)a....   (16.) 

is  of  the  form  a  (+  1)*  or  a  (  -  1  )  as  r 
is  greater  or  less  than  #,  and  that  thisybrm 
is  determined  quite  irrespective  of  the 
sign  which  we  prefix  to  the  members  of 
the  expression  (16.)  This  principle  has, 
in  fact,  been  employed  in  the  investiga- 
tion of  the  two  examples  and  in  that  of 
the  last  form  of  y. 

It  now  remains  to  confirm  the  accuracy 
of  the  proposition  affirmed  at  page  182 
of  vol.  xlviii.  of  the  Mechanics*  Maga- 
zine.  That  proposition  only  referred  to 
the  limited  case  in  which  tf  (or  z)  is  a 
perfect  algebraic  square,  but  we  ahail  see 
that  its  results  are  coincident  with  those 
given  by  this  paper,  for,  when  x^  and  x, 
are  real  and  positive,  the  equations 

e*— d+ v'ir~-»0 (17.) 

cx-^d-VT mO (18.) 

can,  in  general,  only  be  satisfied  when 

ex^  -  df  and  exg  —  d, 
have  different  signs.  If  we  express  this 
same  condition  in  the  terms  that 
c«jrj  -d*  and  cjjtj-  d* 
must  have  dilFerent  signs  in  order  that 
(17.)  and  (18.)  may  be  satisfied,  we  have 
the  criterion  given  at  the  page  last  cited. 
It  is  not  difficult  to  see  that  d  is  essen- 
tially  preceded  by  the  negative  siffn,  and 
that  if  the  successive  results  of  the  sub- 
stitution of  x^  and  Wj^incx-dhe  nega* 
tive  and  positive  respectively,  then  x, 
solves  (17),  and  Xg  solves  (18);  but  it 
these  results  be  positive  and  negative  re* 
spectivcly,  then  x^  solves  (18),  and  x^ 
solves  (17.).  If  both  these  resulu  be 
negative,  then  a?,  and  Xg  solve  (17.),  but 
not  (18);  and  if  they  be  both  positive. 

*  And  in  the  Mechanic*'  MagazlMt  vol.  xlvl.,  p. 
491.  In  such  casea  the  square  root  is  not  arnn* 
guous  unless  r— «.  As  to  the  representation  of  aa 
amblgous  aquare  root  Vide  Scr.  VIII.  Itupra  p. 
366,  col.  l,linei24to81.1 
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then  (18.).  is  solved  by  both  w^  sod  x^^ 
but  (17.)  by  neither. 

With  the  above  remarks  on  equations 
of  the  degree  2 :  2  the  present  discussion 
of  congeneric  surd  equations  will  termi- 
nate. I  look  forward  to  resuming  the 
subject  in  some  other  place,  but  I  think 
that  to  consider  it  further  here  would  be 
foreif^n  to  the  objects  and  purpose  of  the 
Mechanic^  Magazine,  I  think  that  I 
have  laid  the  loundation  of  a  General 
Theory  of  Surd  Equations,  and  I  hope 
that  these  investigations  will  not  prove  to 
be  barren  of  results.  At  any  rate,  I 
trust  that  any  efforts,  however  humble, 
to  throw  a  light  on  an  anomalous — per- 
haps I  may  say  mysterious — difficulty  in 
algebra  will  be  regarded  with  toleration, 
if  not  with  indulgence. 

Great  Oakley,  near  Harwich,  Essex, 
October  2,  1848. 

Corrections  ^  vol.  zItU.  of  the  M9ek.  Mag.  P. 
SSI,  col.  2,  note  {jgg)\  aStw  expressed,  add  in  a 
sinUlai  case. 

lUFROTBHXNTS    IN   COMPASSES  —  BUSH's 
FATBNT. 

Sir,— In  the  Timu  of  the  16th  inst., 
under  the  head  of  "  Naval  Intelligence, 
Portsmouth,  Nov.  15th,'*  appears  the 
following  announcement : — 

"  A  new  invention,  by  retired  Captain 
Sir  Samuel  Brown,  K.H.,  patentee  of  the 
chain  cables  and  numerous  other  improve- 
ments in  ironwork,  was  eihibited  yesterday 
in  the  dockyard,  by  the  inventor,  to  the  Hon. 
Sir  Bladen  Capel,  K.C.B.,  Commander-in- 
Chief,  the  Admiral  -  Snperintendeot,  and 
several  other  naval  and  8cienti6c  gentlemen 
It  is  a  compass  in  a  glass  box,  sustained 
by  a  small  pillar  with  telescopic  slides,  by 
which  it  can  be  elevated  or  lowered  to  any 
desired  height.  U  U  detigned  to  oMate 
the  local  attraeiion  qfike  ehipe.  The  card 
is  trans]Nurent,  and  the  whole  apparatus  will 
snpersede  the  use  of  the  binacle.  There  is 
a  mirror  attached  to  it  on  which  the  helms- 
man will  be  able  to  see  the  reflection  of  the 
compass-card.  A  lamp  will  be  placed  over 
it  at  night.  The  whole  is  a  most  ingenious 
contrivance,  and,  if  snccessfnl,  will  effect 
a  great  desideratum  for  the  naatical  world." 

Now  I  think  it  highly  probable  that 
the  writer  of  this  nodce  has  not  known, 
or  else  has  overlooked,  the  most  impor- 
tant part  of  the  matter;  because  it  is 
pretty  well  known  that  merely  inclosing 
a  compass  in  a  glast  box,  or  even  sup- 

Sorting  it  upon  a  telescopic  pillar,  will 
o  mighty  little  in  the  way  of  **  obviat- 
ing the  local  attraction  of  the  ship." 


Possibly  there  was  more  than  met  the 
eye  in  the  *'  small  pillar,**  the  contents  of 
which  might  be  such,  as  in  some  mea- 
sure to  possess  the  property  in  question. 
The  best  compass  I  am  acquainted  with 
(Bush's  Patent),  has  ^*a  pillar*'  con- 
taining an  arrangement  of  magnets,  so 
disposed  as  to  cause  a  current  of  mag- 
netic fluid  to  circulate  with  such  energy 
that  '*  the  locsd  attraction  consequent  on 
their  being  quantities  of  iron  and  other 
causes  acting  near  the  compass,  is  caused 
to  be  centruized  in  or  near  the  axis  of 
motion  of  the  needle,  whereby  the 
needle  of  a  compass  is  less  prejudicially 
influenced,  and  will  consequently  act 
with  more  correctness,  and,  in  fact,  will 
be  more  similar  in  its  performance  and 
pointing  to  what  would  be  the  case  were 
there  no  iron  or  other  causes  of  attrac- 
tion in  the  locality  in  which  a  compass 
may  be  placed.'*    In  Mr.  Bush's  com- 

{>as6,  too,  the  needle  is  so  nicely  ba- 
anced — the  points,  caps,  and  supports 
all  so  accuratelv  adjusted — that  nothing 
can  well  exeeed  the  truth  and  delicacy 
of  the  movements  of  this  instrument. 
Very  numerous  trials  have  been  made 
with  Mr.  Bush's  compasses  under  almost 
every  possible  variety  of  ciroumstanoes, 
and  witn  unvarying  success.  While  the 
best  Government  and  other  compasses 
have  been  sensibly  affected  by  the  pre- 
sence of  large  masses  of  chdn  cables, 
shots,  &c.,  placed  in  proximity  to  them, 
the  compasses  of  Mr.  Bush  ^although 
the  most  delicate)  have  been  wnoUy  un- 
influenced by  the  local  attraction.  Had 
the  Portsmouth  correspondent  of  the 
Times  been  acquainted  with  the  proved 
capabilities  of  Mr.  Bush*s  '*  ingenious 
contrivance,"  and  the  successful  experi- 
ments which  have  been  made  therewith, 
he  would  have  been  obliged  to  admit  that 
a  compass  adapted  to  counteract  the  pre- 
judicisl  effects  of  local  attraction  is  not 
guile  such  a  "  desideratum  in  the  nauti- 
cal world'*  as  he  had  supposed. 

It  may  be  asked  why  an  invention  of 
such  vast  importance  as  this,  calculated 
to  avert  an  enormous  loss  of  life  and 
property — ^if  proved  to  possess  the  ad- 
vantages ascribed  to  it — has  not  been  uni- 
versally adopted  ? 

In  merchant  vessels,  a  parsimonious, 
economy  in  fitting  out,  limits  the  supply 
of  every  necessary   to  the  Cheapest. 
No  matter  how  sure  ihe  JUture  advan^ 
tages,  with    but  few   exceptions    the 
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pretmt  cost  rules  til.  Vm  false  econo- 
my is  part  and  parcel  of  the  ''  sbip- sink- 
ing system/*  which  is  said  to  cost  Great 
Britain  *'  a  ship  and  a  half  per  day/* 
and  which  has  been  the  subject  of  severe 
and  frequent  comment  in  your  pages. 

In  the  Government  service,  private 
personal  interests  conspire  with  official 
prejudices  and  vis  inertia,  to  exclude 
'*  MBRB  MRRiT  ;"  and  he  must  be  a  very 
ignorant  man,  or  a  very  bold  one,  who 
would  venture  (unaideil  by  powerful 
patronage)  to  enter  the  lists  with  such 
forroidahle  antagonists.  It  might  be 
supposed  that  the  laws  of  matter  had 
but  little  connection  with,  or  were  by  no 
means  subject  to,  the  influences  of  poli- 
tical factions;  and  yet  we  continually 
find  that  the  most  important  improve- 
ments in  chemistry,  in  mechanics,  in 
hydrostatics,  become  valuable,  or  value- 
less, as  the  Whig  or  Tory  factions  push 
each  other  from  their  stools  ! 

Mr.  Bush,  although  a  most  ingenious 
man,  is.  I  believe,  but  a  civilian. 

I  remain,  Sir,  yours,  &c., 

Wm.  Baddelet. 

29,  Alfired^treet,  TsHngton,  Nov.  17, 1848. 


ov  m.  axAiTi's  sLaoTBic   liobt.    bt 

PROrSBSOB  MUBRAT. 

Sir, — It  is  impossible,  in  my  opinion, 
to  appreeiate  too  highly  Mr.  Staite's 
dlMtric  light.  It  is  brilliaBt  in  more 
senses  than  one,  and  is  without  a  rival  in 
any  artificial  light  whatever,  because,  if 
I  mistake  not,  it  is  identical  in  its  nature 
and  properties  with  the  **  blase  of  day." 
Its  varied  application  is  as  great  as  is  the 
6etat  of  its  unrivalled  beauty ;  and  none 
may  calculate  its  extent  and  value  in  the 
economy  of  life.  It  seems  to  me  with- 
out a  figure,  to  be  the  /umtnottfaohieve- 
meni  of  the  age ;  and,  if  it  ean  be  de* 
veioped  and  sustained  at  a  moderate  eost, 
it  will  oast  into  shadow  every  other  li^t, 
from  whatever  source  derived.  I  can- 
not well  be  mistaken  in  my  estimate  of 
its  intrinsic  value.  I  have  always  con- 
sidered the  electro  light  the  purest  light, 
as  well  as  the  m^st  powsrjful,  that  can 
by  possibility  be  obtained.  It  has  been 
the  subject  with  me  of  oft  -  repeated 
research ;  and  I  have  from  my  numerous 
and  frequently  varied  experiments,  in 
former  years,  maintained  the  opinion  as 
the  oflbiMiBg  «f  ooBvietion,  and  founded. 
as  I  ikWk,  on  induetioa,  of  its  ideiMi 


irith  solar  light.  The  Hgfat  ia  entirely 
independent  of  the  ambient  medium, 
and  effects  no  chemical  change  on  ili 
condition ;  therefore,  no  deferioratton 
of  the  air  can  supervene  ttom  its  tne. 
I  have  sustained  it  in  media  of  water, 
alcohol,  ether,  sulphuret  of  carbon,  kc^ 
and  in  gaseous  atmospheres  of  carbonic 
acid,  hydrcffene,  and  nltrogene ;  the 
density  of  the  medium  Will  ^one  affect 
the  bnllancy  of  this  light.  By  the  inteiw 
position  of  a  prism,  1  have  obtained  a 
spectrum,  as  oeautiful  as  that  of  ^tkt 
**  Ijow  in  the  cloud  ;'*  and  though  it  could 
not  then  be  sustained  of  suflicient  dora^ 
tion  to  communicate  maanetism  to  a  sted 
bar,  and  thus  realise  the  ezperimeBts 
made  by  Mornichini  and  Somerville  with 
the  solar  spectrum  (the  only  link  want- 
ing to  complete  the  evidence  of  dieir 
identity)  nevertheless  of  its  actinismi^ 
I  had  suffieient  proof  ia  its  ^Kensieal 
effects,  such  as  blackening ' ' horn  silver,* 
and  in  the  formation  of  hydrochlorine 
gas,  by  promoting  the  combination  of 
hydrogen  and  chlorine.  Its  peerless 
purity  and  brilliancy — its  safety  (for  if 
the  charcoal  be  perfectly  pure,  there  can 
be  no  ^amtf) — ^fts  intensity  and  power, 
and  being  under  entire  control,  are  all  of 
them  attributes,  recommendatory  of  its 
adoption  in  the  economy  of  social  and 
civu  life,  and  prove  that  it  must  eventu- 
ally supersede  gas  and  other  sources  of 
illumination. 

Even  the  Drummond  lights  apart  from 
the  circumstance  of  its  being  uamanage- 
able,  and  altogether  unfitted  for  the  cir- 
eumstanees  of  ordinary  life,  must  vnae 
before  ^  electro  lights  and  east  a  ahn- 
dow  in  its  mperior  effulgenea.  The 
oxyhydrogen  light,  statiened  among  tiM 
mountains  of  Mome,  was  visible  ai  a 
distance  of  nearly  100  miles;  but  em 
that  space  would  only  be  a  fraction  of  the 
distance  illuminated  by  the  electro  lig^t 
— ^hence  for  beacons  and  lighthouses  ita 
value  is  altogether  incalculable.  I  am 
unable,  of  course,  to  determine  the  cost 
of  production — the  only  clement  required 
for  its  universal  welcome  and  reception. 
Mining  Journal,  J.  Murbat. 

Mr.  Pepper  delivered  a  leotwe  ob  diis 
subject  at  Crosby  Hall,  on  Ihuraday  hit, 
which  was  very  fullj  attended.  In  tlie 
coarse  of  the  evening,  the  newly-patented 
eieetrie  light  was  exhibited.    It  compkCaiy 


identity     obscmBd  the  gu  light  by  which  the  I 
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vradlyligkted.  Bfr.  Pa|>p«r«tatodthttt]ie 
light  wu  MtiiiMited  by  the  fint  pfailoaophen 
of  Am  dty  to  bo  cq«d  to  the  iUuminatiDg 
power  of  800  eaiuUeg. 


APPLICATION  OP  TBS  ELKCT&IC  LIGHT  TO 
RAILWAY  PURPOSES. 

[We  quote  the  following  notice 
from  the  Moming  Chronicle,  M.  Le 
Melt,  the  party  alluded  to^  obuioed 
for  England  on  the  20th  July  last.  Aa 
hie  patent  ia  still  unspecified,  we 
cannot  aay  what  amount  or  novelty  (if 
any)  there  is  in  hia  invention,  but  we 
have  reason  to  believe  that  it  consists 
merely  in  some  supposed,  and,  at  best, 
auborainate  improvements  on  the  plans  of 
Mr.  Staite,  to  whom  the  merit  of  first 
applying  electricitv  to  lightine  purposes 
in  this  country  undoubtedly  belongs. 

"  On  Saturday  night,  18th  inst.,  an  ez- 
periment  was  made  on  the  Great  Western 
Railway,  to  test  the  power  of  a  new  species 
of  light  produced  by  electricity,  particularly 
with  a  view  to  its  being  uaed  by  railway 
traina.  The  light  is  produced  by  an  appa* 
ratns  invented  by  M.  Le  Mott,  a  French 
gentleman.  At  half-pait  six  o'clock  a  truck, 
containing  a  wooden  square  box,  about  the 
siae,  though  not  the  shape,  of  a  sentry, 
box,  and  having  a  galvanic  battery  of  some 
sixty  or  seventy  small  jars  disposed  around 
it,  was  attached  to  the  last  carriare  of  the 
train  then  about  to  proceed  from  Padding- 
ton.  The  light  was  produced  inside  the 
box,  and  the  rays,  condensed  and  heightened 
by  a  powerful  reflector,  were  emitted  by  an 
aperture  contrived  tas  the  purpose.  The 
light  was  produced  before  the  train  left 
Paddington,  when  a  dazzling  blaze  filled  the 
wliele  of  the  spaeieus  statton,  casting  the 
naaserous  gas  lamps  there  completely  into 
the  shade.  As  the  train  proceeded  on  its  way, 
tke  refleetiou  left  a  long  train  of  dear  bright 
light  for  the  distance  of  a  mile  and  more 
Mind  it,  in  such  a  manner  as  to  render  it 
uttariy  impossible  that  any  train  coming  up 
beUnd  Aould  run  into  it,  eicept  as  the 
eisst  of  daHberate  iatentlou.  The  reflee- 
tlen,  aa  aeen  firem  the  carriage,  was  very 
beautilU,  the  prismatic  eolonrs  betng  dis- 
tluetty  and  viridly  delineated  along  the  outer 
edge  of  the  eirdie  of  radiation ;  and  as  these 
M  upon  ttie  dense  column  of  smoke  as- 
cending from  ffae  engine,  the  effect  was  sin- 
gular and  atriking.  The  night  waa  dark, 
but  dear,  and,  so  flur,  Ikvourable  to  the 
•aperiment ;  and  objects,  sudi  as  a  bridge, 
were  rendered  dtetfaiody  viaibie  at  the  dfa- 
fanno  of  about  twa  usiles.  The  expariaunt 
waa  aaade  aa  fer  aa  Sleugh,  en  arriving  at 


which  ataHon  the  trudc  wu  detached  from 
the  train,  and  continned  there  for  about 
haif-aa-hour,  till  the  up-train  arrived,  with 
which  it  returned  to  town.  The  experiment 
afibrdcd  great  satisfaction  to  all  who  wit- 
nessed it.  The  only  drawback  being  that 
the  apparatus,  haying  been  in  the  first  in- 
stance adapted  for  stationary  experiments^ 
suffered  considerably  from  the  jolting  inse- 
parable from  railway  motion,  a  defect  which 
the  inventor  considered  might  be  with  ease 
overcome  In  any  future  experiment.  Thia 
ia,  we  understand,  tike  first  time  that  light 
produced  by  deetoidty  baa  been  applied  to 
railway  puiposes ;  and  if  its  use  should  be 
found  practicable,  there  can  be  no  doubt 
thai  it  wlU  add  greatly  to  the  safety  of  night 
travelling  liy  csilway." 


IffATHEMATICAL   PEUIODIOALS. 

(Continued  from  page  438.) 

XIL  The  Scientific  Mirror. 

Origin, — This  periodical  was  begun  at 
Bolton-le- Moors  m  Lancashire,  under  the 
title  of  <*  The  Scientific  Mirror,  a  Lite- 
rary, Mathematical,  and  Philosophical 
Repository."  It  was  "  designed  as  an  in- 
troduction to  the  Mathematics  in  gene- 
ral, to  lead  the  ingenious  youth  to  an  ac- 
quaintance with  the  Sciences,  and  the 
^^plicatien  of  them  to  the  various  pur- 
poses of  Society.*'  Two  numbers  only 
were  published,  of  which  the  first  ap- 
peared in  November,  1629,  and  the  se- 
cond in  June,  1830. 

Editor,  Mr.  Charles  Holt,  Teacher 
of  the  Mathematica,  &c.,  Houghton,  near 
Blackburn. 

Conienie.  The  first  number  contains 
newEnigmaa,  Charades,  Rebusses,  Anap 
grama  and  Queries ;  a  selection  of  ques* 
tions  for  youth,  and  sixteen  Mathematical 
Questions  for  senior  students,  several  of 
which  were  seleeted  from  those  left  un- 
answered in  the  '^  Student* sCompanion.'* 
The  second  number  contains  answers  to 
die  enigmas,  &c.;  together  with  new 
ones  proposed  for  solution.  After  the 
answers  to  the  mathematical  questions, 
nxteen  prc^Mwitions  of  the  '*  Modem 
Geometry"  were  reprinted  from  the 
*'  Student*'*  as  were  also  ten  of  the  pro- 
blems on  "  Lineal  Sections**  from  the 
sacne  wwk»  Id  which  dbebraieal  reeuUe 
were  annexed  by  the  Editor.  Measrs. 
Baines,  Holt,  and  Clav  were  the  prinoipal 
contributors  to  the  lilertry  department, 
aad  Mr.  John  Hope,  the  LaureeUe  of 


524  8PBCIFICATI0NS  ENROLLBD  BETWEEN  THE  18tH  AND  25tH  OF  NOYEMBBm. 


the  Diary y  furnished  the  Prise  Enigma 
for  the  second  number. 

Questions.  The  questions  answered 
amount  to  sixteen,  and  an  equal  number 
was  left  unanswered  at  the  close  of  the 
work.  They  are  of  a  similar  character 
to  those  contained  in  the  "  Scientific  Re- 
ceptacle" :— The  Generation  of  Curves, 
their  Quadrature,  &c. :  forming  the  prin- 
cipal portion. 

Contributors.  Messrs.  Baines,  Brier- 
ley,  Clay,  Cole,  Cook,  Dawson,  Fergu- 
son, Godward,  Gregson  (Norffge),  Har- 
rison, Heap,  Holroyd,  Holt,  Hope, 
Hudspeth,  Huntington,  Kniyeton,  Lo- 
max,  Middlemiss,  Pazton,  Stringer, 
Walsh,  White,  Whitworth,  &c.,  &c. 

Publication,  The  work  was  issued 
half  yearly : — it  was  printed  for  the  pro- 
prietors by  John  Ogle,  of  Bolton,  and 
sold  by  Messrs.  Davis  and  Dixon,  Messrs. 

^  /    .  ^\     cos  (t  +  0) 
w=cot(i  +  ^)~       ^     ^ 


sin  (t  +  0) 

When,  by  differentiating  with  respect  to  t, 
du 
di 


Hamilton,  Adams,  and  Co. ;  and  Messrs. 
Hurst,  Chance  and  Co.,  London. 

Thomas  Wilkinson. 

Barnley,  Lancashire,  November,  1S4S. 

( To  be  continued,) 


PR0TRS80R  MOSELBT's  INVESTIGATION  OV 
THE  PRESSURE  OF  THE  EARTH  AGAINST 
REYETXMBNT  WALLS. 

Sir, — I  cannot  understand  why  *'  A  Con- 
stant Header,"  if  he  has  read  to  the  443id 
page  of  '*  Moseley's  Ens^eering  and  Ar- 
chitecture," should  find  any  difficulty  m 
differentiating  the  equation 

1 


at 


8in«  (t  +  ^) 


is  quite  correct,  and  I  beg  to  enclose  a 
demonstration. 

By  well  known  theorems  in  plane  trigo- 
nometry 

_  cos  (  cos  ^  -  sin  I  sin  <f> 
sin  t  cos  ^  +  sin  0  cos  A 


(Bin2(l  +  <^)  +  C08«  (l  +  ^)> 


sin^  (t  +  ^) 


sin«  (t  +  0) 


The  expansion  of  cot  (i  +  0)  in  the  subsequent  article,  was  for  the  purpose  of  eUsu- 
nating  and  obtaining  the  value  of  cot  i  in  terms  of  ^  and  AB.     I  am,  Sir,  yours,  &e., 

William  Dredge. 

London,  10,  Norfolk-street,  Strand,  NoTcmber22,  184S. 


SPECIFICATIONS   OF   ENGLISH   PATENTS   ENROLLED  BETWEEN  THE    18tH   AND   25tH 
OF  NOVEMBER,  1848. 


Joshua  Cooch,  of  Harleston,  North- 
ampton, Agricultural  Implement  Maker. 
For  certain  improvements  in  saeiholders. 
Patent  dated  August  10, 1848  ;  specification 
enrolled  Noyember  17,  1848. 

Most  of  our  agricultural  readers  are  pro- 
bably acquainted  with  the  apparatus  called 
a  sackholder,  which  is  used  to  keep  up  the 
sack  while  in  the  course  of  being  filled. 
Useful  as  this  machine  is,  it  has  this  serious 
defect,  that  it  affords  no  assistance  in  raoving 
the  sack  from  the  place  where  it  is  filled  to 
that  where  it  is  to  be  deposited  or  emptied. 
The  object  of  Mr,  Cooch's  invention  is  to 
remedy  this  defect,  by  adding  to  or  com- 
bining with  the  sackholder  the  means  of 
promptly  and  expeditiously  moTiog  it  from 
place  to  place. 

A  frame  or  carriage,  made  of  iron 
(or  any  other  suitable  material),  is  sup- 
ported   by   jsnd    moves    on    two    wheels. 


From  this  frame  rise  two  bearers  or  amp* 
porters,  to  which  the  frame  of  the  sack- 
bolder  is  attached  by  pins  or  piTOta.  The 
sackholder  frame  has  a  movable  leg,  whidi 
takes  at  top  into  a  hook  or  catch,  by  whick 
it  is  secured  during  the  wheeling  away  of 
the  apparatus  with  its  load.  When  the  nek 
is  filled,  it  is  necessary  to  place  the  £mme 
of  the  sackholder  in  an  uptight  poataon 
(or  nearly  so),  on  whioh  the  foot  of  tiM 
moveable  leg  drops  of  itself  into  the  hook  or 
catch,  where  it  remains  while  the  apparatat 
is  wheeled  from  place  to  place.  To  restore 
the  frame  to  the  proper  position  for  filUng 
the  sack,  it  is  only  necessary  again  to  place 
the  frame  in  an  upright  position  (or  neariy 
so) ,  when  the  leg  or  foot  will  be  relesacrf 
from  the  hook  or  catch,  and  must  be  ex* 
tended  to  support  the  fraue. 

Claim. — I  make  no  daim  to  the  inventiott 
Of  the  sackholder  by  itself;   bnt  what   I 


8PBCIFICAT10M8  SNROLZ.BD  BETWEEN  THE  18tH  ANH  25TH  OV  KOVBllBBB.  525 


dAim  is  the  confltrnction  of  a  sackbolder 
with  wheels  or  rollers,  or  other  equiTaleat 
means  of  iDOflng  the  same  from  place  to 
place,  as  before  described. 

William  Taylor,  Birmingham,  Ma- 
diinist.  JFV>r  an  improved  mode  of  tnminff 
up  or  bending  Jlal  platee  qf  malleable  me- 
tale,  or  mixtures  qf  metals,  by  aid  qf 
maekiueryf  into  the  form  of  tubes.  Patent 
dated  May  18,  1848 ;  specification  enrolled 
NoTember  18, 1848. 

The  flat  plates  of  metal  which  are  to  be 
bent  into  the  form  of  tabes,  are  to  be  pre- 
pared by  rolling  the  metal,  in  the  usnal 
manner,  into  long,  flat,  narrow  plates,  of 
suitable  length,  breadth,  and  thickness  for 
the  intended  tabes.  The  two  edges  of  each 
sach  plate  being  either  feather-edged  or  of 
the  full  thickness  of  the  plate,  according  as 
the  tabes  are  to  be  lap-jointed  or  batt- 
jointed ;  and  are  so  formed  by  rolling,  or 
else  by  sabseqoent  dressing  or  cutting,  so  as 
to  render  them  truly  straight  and  parallel. 

The  flat  plate  of  metal  is  laid  flatways 
upon  a  long,  narrow  iron  bed,  which  has  a 
semi-cylindrical  concave  groove  formed  in  its 
upper  surface,  along  the  middle  of  its  breadth, 
and  extending  all  its  length  from  end  to  end. 
The  concavity  of  the  groove  is  made  to  fit 
the  exterior  drcomference.  of  the  intended 
tube.  The  grooved  bed  is  made  to  slide 
successively  in  the  framework  in  the  direc- 
tion of  its  length,  firstly,  under  a  revolving 
convex  roller,  which  presses  down  the  mid- 
dle part  of  the  width  of  the  plate  into  part 
of  the  depth  of  the  concave  groove,  and 
thereby  causes  the  edges  to  turn  up  into  an- 
gular directions,  and  the  plate  to  assume  the 
form  of  a  shallow  trough  or  concave  gutter ; 
and,  secondly,  under  another  convex  roller, 
which  presses  down  completely  the  plate 
into  the  groove,  and  gives  it  the  form  of  a 
deep  trough  or  gutter,  with  semi-cylindrical 
bottom  and  nearly  upright  sides.  On  pass- 
ing from  beneath  this  roller,  the  plate  slides 
over  the  bulb  of  a  fixed  mandril,  and^  at  the 
•ame  time,  between  a  pair  of  rollers,  the 
circumferences  of  which  nearly  meet,  and 
have  axes  inclined  from  vertical  positions  in 
oontrary  directions  to  one  another.  The 
edges  of  these  rollers  are  conical,  but  con- 
cave to  a  quadrant  of  a  circle  of  the  same 
siae  as  that  of  the  groove  in  the  bed,  so  as 
to  leave  a  semicircular  aperture  between 
their  cpnical  and  concave  circumferences 
corresponding  to  the  groove.  The  effect  of 
these  rollers  is  to  bend  the  edges  of  the 
already  bent  plate  in  towards  each  other, 
and  down  upon  the  mandril.  The  plate 
then  slides,  with  the  mandril  inside,  under 
another  revolving  grooved  roller,  which 
completes  the  bending  down  of  the  edges, 
and  renders  it  more  effectual  and  permanent. 


and  the  tube  thereby  completed.  The  seam 
may  be  closed  by  the  means  usually  em- 
ployed. 

The  rollers  and  other  parts  of  the  machine 
may  be  driven,  through  the  intervention  of 
suitable  gearing,  by  any  prime  mover. 

The  tubes  may  be  made  oval  or  polygonal 
by  forming  the  groove,  the  concavities,  and 
convexities  of  the  rollers  to  salt  the  required 
shape. 

The  patentee  states,  in  conclusion,  *'  that 
the  new  invention,  whereof  the  exclusive 
use  is  granted  to  me,  consists  in  the  im- 
proved mode,  hereinbefore  described,  for 
turning  up  or  bending  flat  plates  of  mallea- 
ble metal,  or  mixtures  of  metals,  into  the 
form  of  tubes,  by  aid  of  the  machinery  here- 
inbefore described;  and  although  most  of 
the  several  parts  of  that  machinery  have 
been  heretofore  used  in  other  machinery, 
the  combination  of  those  parts,  one  with 
another,  for  the  purposes  aforesaid,  and  the 
manner  whereby  the  turning  up  or  bending 
is  performed  by  such  combination,  consti- 
tute my  invention.  The  peculiarity  and 
novelty  of  the  said  combination  of  parts, 
and  of  their  said  manner  of  turning  up  or 
bending,  being,  that  the  flat  plate  is  laid 
upon  a  bed,  over  a  long  groove  therein, 
which  bed,  together  with  the  pUte,  is  moved 
endway  forwards,  beneath  a  series  of  rollers, 
by  action  of  some  of  which  rollers  (either 
direct  action,  or  by  the  intervention  of  a 
mandril)  the  middle  part  of  the  plate  is 
bended  down  into  such  groove,  first  to  a 
part  of  the  depth  thereof,  so  as  to  bend  the 
plate  to  a  shallow  gutter  form,  and  next  to 
the  bottom  thereof,  so  as  to  bend  the  plate 
to  a  deep  gutter  form,  the  two  sides  of  which 
deep  gutter  form  are  (by  action  of  other  of 
the  said  rollers)  afterwards  turned  inwards, 
one  towards  the  other,  and  downwards  upon 
a  mandril,  either  stationary  or  moveable  with 
the  plate,  the  two  sides  of  the  said  deep 
gutter,  which  are  so  turned  down,  either 
meeting  edge  to  edge  or  with  the  edges 
overlapping,  as  may  be  required." 

FkLIX      HVACINTH      FoLLIET        LOUIS, 

South wark,  gentleman.  For  an  improved 
method  or  process  of  preserving  animal  pro-- 
ducts.  Patent  dated  May  26,  1848 ;  speci- 
fication enrolled  November  25,  1848. 

The  animal  products  to  which  this  in- 
vention is  stated  to  relate  are  cows' 
milk,  goats'  milk,  and  asses'  milk,  and  the 
nature  of  the  invention  is  described  as 
consisting  in  converting  the  same  into  solid 
cakes  or  masses,  which  are  soluble  in  warm 
water,  aud  capable  of  preserving  for  a  long 
time  their  original  freshness  and  sweetness. 
The  method  or  process  by  which  the  in- 
ventor accomplishes  such  conversion  is  as 
follows :  He  first  mixes  with  the  milk  in  its 
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natanl  itate  ■  tfuaHkj  9i  vtU  darifiad  rttiv 
togw  ift  tbe  proportloii  of  about  four 
ouncea  of  sugar  for  each  gallon  of  milk,  asd 
then  agitatea  and  eraporates  it  in  an  appara- 
toa  of  the  following  deacriptaon  :^-There 
are  three  hollow  atandarda  which  avpport 
and  commnnieate  internally  with  a  number 
of  horiaontal  drcolar  bozea.  Steam  ia  sup- 
plied from  any  couTenient  aowoe  to  the 
standards,  whence  it  circulmtea  through  the 
horiaontal  boxes.  The  milk  ia  contakwd  in 
opea  efaponting  pana,  which  rest  upon  the 
ataam  bozee.  A  vertical  ahaft  paaaea  mp 
through  fluid-tight  oollara,  ia  the  eenfere  oiC 
the  bozea  and  pans,  and  tnrna  at  top  and 
bottomi  in  aocketa ;  to  tfaia  riiaft  is  iMadied 
nutial  arma  of  a  rake  form»  which,  whan 
rerolfing  with  it,  traTerse  and  agitate  the 
milk  in  the  paaa.  Rotary  motion  ia  com- 
muniaatad  to  the  vertical  shaft  from  any 
priaae  mover  through  the  iaterreation  of 
suitable  gearing. 

The  mode  of  operating  with  the  appan* 
tua  ia  aa  follows :  The  pans  are  filled  to  near 
the  t^  with  milk  aweetened  aa  before  di« 
reoted;  steam  ia  then  admitted  to  the 
hollow  atandarda  and  bozea,  and  kept  there 
at  a  temperature  of  from  80°  to  90°  oenti- 
grada(176°  to  194°  Fahr.)i  and  while  the 
milk  ia  eraporating  under  the  uifluence  of 
the  steam  heat,  it  is  kept  constantly  stirred 
by  turning  slowly  round  the  vertical  shaft, 
and  with  it  the  rakelike  radial  arms.  Aa 
the  operation  prooeeds,  the  milk  beeomea 
gradually  thicker  and  thicker,  till  It  beeomea 
at  laat  like  a  paate,  which  as  it  approzimatea 
doaely  to  hardneaa  ia  taken  out  of  the  pana 
and  presaed  ia  moalda  into  <»kea  of  any 
aaitable  form. 

Or,  whea  great  dispatch  ia  not  required, 
inatead  of  uaing  the  apparatus  before  de- 
aeribed,  the  inventor  fills  a  number  of  very 
ahailow  paaa  with  milk  sweetened  aa  afore - 
aaid,  to  the  height  of  not  more  than  aboat 
the  tenth  of  an  inch,  and  leavea  it  there  ez- 
poaed  to  the  ordinary  temperature  of  the 
atmosphere  till  it  evaporatea  to  dryuesa, 
after  wliich  the  aolid  residnum  is  collected 
and  preaaed  into  moulda  aa  before.  If  the 
atmoaphere  ia  not  in  a  good  hygrometric 
alala  for  the  operation,  the  pan  may  be 
placed  in  a  drying  chamber  kept  at  a  tern* 
peaatara  not  exceeding  50*^  centigrade  (122^ 
Fahr). 

Or,  if  milk  cakea  of  a  very  rich  quality 
■re  desired  ta  be  produced,  he  proc^sda  aa 
lallowa: — He  first  aweetena  the  milk,  aa 
aforesaid,  and  warma  it  to  nearly  the  boiling 
point,  and  then  leavea  it  to  cool  slowly } 
when  it  comes  to  a  tepid  state,  he  curdles  it 
by  meana  of  rennet  or  any  weak  add ;  he 
next  thiowa  the  whole  into  a  aieve  in  order 
to  aepaiate  the  curd  from  the  whey     The 


cord  ha  waahetwaU  with  ccAdwatar,and  ttai 
aabjecta  it  to  atroag  preaaara,  in  order  to 
free  it  from  any  water  which  it  may  imbiba 
in  the  course  of  the  proceaa,  and  tfaa  wh&f 
he  evaporatea  to  dryuesa  in  order  to  laoover 
tha  aalta  with  whiah  it  ia  charged.  Tba 
card  ia  next  placed  ia  apan  over  adowftra, 
and  atirred  coatlaaallyf  and  the  aalts  va- 
covered  from  the  whey  are  thrown  ia  bf 
little  and  Uttle,  aoeompaniad  wkh  a  aasaH 
portion  of  bicarbonate  of  soda  ar  wmm 
other  alkdi  (say  ona  part  of  tha  alkali  Ibr 
evary  twenty  parte  of  tha  wiu9»aall»)«  Aftsr 
a  tiaa  tha  oontaiita  ef  tlia  pas  b^gfai  to  asaH 
and  anudgamato,  and  iriiila  ia  dka  alato  a 
saaall  pectlaa  of  gunKAnvon,  la  a  iMiy 
pofirdeiad  alata,  may  be  addad,  In  oNar  to 
fiwiliftata  thaaolidtfcattod  of  tha  toaaa. 

Tha  aream  of  milk  la  aoUdiflad  aa  fiaa  ai 
tha  milk  itadf,  aad  either  by  tha  mathadot 
piaceaa  firat  before  deacribad,  or  by  any  af 
the  preeadiag  modtteaMoaa  of  k* 

ClatOT.— What  I  okim  as  aiy  iavaaHoa 
is  the  oonvaiaion  of  milk  and  cream  lata 
aoUd  eakea  or  maaaea  by  the  metfaad  or  pra- 
cess,  and  the  modifioationa  of  tha  aaid 
method  or  prooeaa,  faerainbefora  deacribad. 

vraaKi.T  list  ov  vaw  BNaLxas  PATSma. 

ThomM  Masters,  of  Regettt-street,  MiMletesc, 
for  eartaia  impraTements  in  a|ipatacas  fi»r  maMag 
agzated  waters,  and  in  apparatus  for  charging  bat- 
tles and  other  vessels  with  gaseous  fluid;  alao  im- 
provements in  bottles  and  otl^r  vessels  sad  appa- 
ratus for  drawing  off  liquids,  in  aocurlog  Mcaa,  or 
stoppers  in  bottles  or  other  vossela,  and  in  ta§»  m 
vent  pegs.    November  1 8 ;  six  months. 

Thomas  CuUen,  of  London,  gentleman,  fbr  hn- 
provemeata  in  apparatus  fbr  staeftaig  ahipa  aad 
othor  vessels.    November  18;  six  mootha. 

John  Juckes,  of  Rosamond  Cottage,  Fulham, 
gentleman,  fbr  Improvements  In  ftimacea  and  fire- 
places.   November  18;  six  months. 

Alexander  M'Dougal,  of  Langsight,  ] 
chemist,  and  Ueniy  Rawson,  of  the  i 
agent,  for  Improvements  in  the  manu&cture  oT 
■iilphurlo  acid,  nitrie  acid,  ozalie  add,  etaloriM, 
and  sulphur.    November  21 ;  six  months. 

John  OUver  York,  of  2i,  Rue  de  U  Maddiae. 
Paris,  engineer,  for  improvements  In  the  manolkc- 
ture  of  metallic  tubes.     November  21 ;  six  noDtht. 

WUliam  Hood  Clement,  of  Philadelphia^  ia  tte 
United  States  of  America,  genilemaiu  for  certain 
improvements  in  the  manufacture  of  sugar,  pan 
of  which  Improvements  is  applicable  to  evapdra- 
tlon  generally)  also  improved  appaiatas  fbr  pM> 
paring  the  cane  trash  to  be  used  as  a  fuel.  Kovcan« 
ber2l;  six  months. 

Henry  Newson,  of  Smethwiek,  near  Blrmtn^- 
ham,  for  an  Improvement  or  improv«me««a  is 
tnissee.    November  <S;  six  months. 

Hugh  Bell,  of  London,  £sq.,  for  certain  improve^ 
ments  in  aerial  machines  and  machinery  in  connec- 
tion with  the  buoyant  power  produeed  by  gaseooe 
matter.    November  SS ;  six  months. 

Christian  Schiele,  of  Manchester,  mechaniciaa, 
fbr  certain  improvements  in  the  coustructloa  uf 
cocks  or  valves,  whieh  improvements  are  also  ap- 
plicable for  reducing  the  frietkin  of  axlca,  jooraal^ 
bearings,  or  other  rubbing  surlhces  in  machiaary 
in  generaL    November  23 ;  six  months. 

Peter  LlewelUn,  of  Bristol,  Gloucester,  braiB  saa 
oopper  maiKBfaftarer,  and  John  Hwnmans,  of  «ka 


ej^aoe,  bMst-founder,  for  ImpvoyeoMnts  In  the  parchment,  or  other  similar  subatanoet.  November 

maninhetnre  ef  eooke  ov  viAtes  tot  diawing  off  23 :  six  months. 

liquldB.    NoTemberSS;  stz  months.  Frederick  BraivlrcII,  of  MfllwaH,  Poplar,  engi- 

Henrj  Archer,  of  Great   Georfe-street,  West-  neer,  and  Samaei  CoUet  Homsraham,  of  the  Adel- 

minster,  gentleman,  for  improvements  in  facill-  phi,  gentleman,  for  improvements  in  feeding  for- 

tating  the  diTisioa  of  sheets  or  pleoes  of  paper,  naces  with  fuel.    November  23;  sixmonthi. 


iniBKLY  LIST  09  DSSYOKS  VOB  ARTICLBt  OV  UTILfTT   K^OTSTSttBO. 
Date  of  No.fn 
RagMra-tfae  Ee- 


Ffo|irl«ton'  Nanea.  Addresses.  Subjecto  of  Designs. 

l^OT.  17     1669     William  Brougbton  .^  South-street,  Fioshnry i Vnitersal  stove. 

„     1670     H.  Austin.^. «.^...  Owydir  House  ........««.^«^.o««  Disla-pipe»  with  single  balf- 

^        »  socket  joint. 

20     1671     George  PerxQtt...»....M.  Hive  Iron  Works,  Cork....^ Portable  capstan. 

„      Mrs     JFocmea  lyne  Hancock...  Goswell  MewB»  liCBdAix  ..«.m«~.«  8alf-«ettag  hose^plpe  ntL 

22      167S      Cobett  Whitton  .........  Slxall  Heath,  Stafford.. ...««.  SualnffeBai    and     Whitton's 

formers'  and  graaiera*  port- 
able mill. 

„      1674     William  Kirkwood ......  Edinburgh Water-eletfet. 

„      1675      Bryden  and  Sons  ^^  £d'mburgh.......««.....4,M«.«^M.<*.  Safety  feoaiviag-box  ioK  let- 

teaaandpnoels. 


^brrtfiE(rmrnts(* 

A  9SI8TAKCB  is  required  in  the  Preparation  of  PerspectiTe  Drawings  of  Machinery  for  Ibigravlng. 
■^    Competent  parties  may  address,  "  Mechanical  Draughtsman,  11,  Warwick-square,  London." 
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Wedgwood's  Patent  Improved  Maiillbld  "Wtitev. 


EIIS  INVBNTION  will  produce  a  LETTER  and  its  COPY  at  ONE  OPERATION;  or.  if  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink,  and  with  a  Pen  that  requlree  no  repairs ; 
it  is  Simple  in  its  Operation,  ia  Cheap  and  Portable  in  its  Construetion,  and  is  capable  of  efibcting  an 
immense  savhur  of  time  and  expense.  To  Merchants,  Bankers,  Measbers  of  Parliament,  and  Solfcltors, 
and  indeed  to  lul  persons  who  have  occasion  to  write  much,  and  who  desire  to  retain  Copies  of  their 
Letters,  or  to  send  Duplicates  abroad,  this  Invention  will  prove  invaluable. 
Also  Wedgwood's  Registered  CLIP  DESKS  for  Holding  Down  the  Copy  Leaf  whOat  Writing. 

IIANTTFACTORY:  4,  RATHBONB  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 

GUTTA  PERCHA  COMPAHTirS  WORKS 

WHARF  ROAD,  CITY  ROAD. 

London,  l»t  ApHl,  1848. 

mHE  OUtTA  PERCHA  COMPANY  have  greatpleaauxe  in  atatiogthat  the  steadily  iaeieaaing  demand 
^  for  the  PjiTxitT  Guzta  PaacHA  DnivxKO  Bands  justifies  the  utmost  confidence  that  tbsiy  are  fUHy 
approved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— 4heir  non-suacep- 
tlbility  of  injury  from  contact  with  Oils,  Grease,  Acidk,  Alkalies,  or  Watei^and  the  facility  with  which  the 
aingle  joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  deeidedly  economical. 

601.0SHXS,  TuBKKo  of  all  sizes,  Bovgixs,  CATBETxn8,STSTHSscopss,  and  other  Surgical  Instruments; 
ItouLniMos  von  PxcTunx  Fxahxs  and  other  decorative  purposes;  Wniva,  Thoxgs;  Tbvuis,  Golf,  and 
€miOKXY  Baxu,  &c.,  in  great  variety. 

Patent  Gtitta  Perdia  Sltoe  Soles. 

The  appUeabOity  of  Gutta  Pereha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satlsfkctorfly 
tasted,  we  can  unhesiutingly  recommend  the  material  prepared  for  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  It.  Indeed,  experience  has  proved  that  GutU  Pcrcha  Boles  wear  twlcft 
•a  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perftetiy  impervious  t«  wet 
untU  quite  worn  through. 

Boot  and  Shoe  Soles  for  Stiminer  Wear. 

The  fket  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escwe  the  suffering  which  theproverbial  uncertainty  of  our  climate,  xvxk  im  Suxmn,  so  often 
inflicts  vpon  Uie  incautious,  and  this  efi»et  may  be  secured  by  a  Sole  so  thin  and  light,  aa  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  against  damp. 

At  thi  same  (l«M,  the  remarkable  non-eonductiug  propertiee  qf  Gutta  Pereha  t^ord  o  mosi  tfaluable  prth- 
eeUoH  to  ihett  who  are  subjected  to  suffering  or  ineouventenee  by  walking  upon  heated  pavemente. 

The  question  of  the  durability  of  Gutta  Pereha  Soles,  as  compared  with  Leather,  has  long  sinoe  been 
decided  in  fltvour  of  the  former;  attd  &•  liuitanc*  Of  IMlvre  luui  y«t  eem»  to  wo  Iebow- 
foA^of  tbe  Compftny  yithitax  mmy  »ot  be  ascribed  to  a  mofflect  of  their  fwlAted 
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ADYERVISBHEllTtf. 


To  Inrentors  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

PATBKT  ■OLICITOmi, 

(Of  vhlch  firm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mkchakics'  Maoazivs  from  its 
commencement  In  1428,  is  principal  partner,) 
imdertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Patxhts. 

Specifications  Drawn  or  ReTised. 

DISCLAIM  BR8,  AND  UKMORAMDUIIB   OV 
ALTBRATION    PRKPARXD     AND    BMaOLLBD.  . 

CaTeats  Entered  and  Oppositions 
Conducted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OP  PATENTS  SOLICITED. 

Searches  made  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTice  on  Cases  submittedj  dfc.  Ac. 

MK88R8.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.),  and  regularly 

continued  down  to  the  preitenttime. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  pez^ 
sonally  or  by  letter. 


To  be  Sold  by  PriTate  Contract. 

A  FIRST-RATE  OXY-HYDROGEN  MICRO- 
8COP£,wlth  all  the  necessary  Apparatus,  con- 
sisting of  India  Rubber  Gas  Bags  and  fittings  com- 
plete for  immediate  use,  with  a  collection  of  ob- 
jects, &c. 

Also  the  Apparatus  used  for  the  Exhibition  of 
Dissolving  Views,  consisting  of  two  large  Lanterns 
and  a  collection  of  Slides,  comprising  several  very 
interesting  Suites  of  Scenes  by  Mr.  T.  Clere,  of 
London,  the  eminent  painter  of  Dissolving  Views. 

Also  a  Series  of  Chromatropes,  painted  by  the 
same  Artist.  The  whole  was  used  during  the 
recent  Polytechnic  Exhibition  at  Newcastle-upon- 
-  Tyne,  and  is  in  excellent  order. 

Apply  to  Mr.  R.  Gilpin,  53,  Pilgrim-street,  New- 
castle-upon-Tyne. 

Library  of  Illustrated  Scieniific  Works. 

WEISBACH  (Prof.)  PRINCIPLES  of  the  ME- 
CHANICS of  MACHINERY  and  ENGI- 
NEERING, Edited  by  L.  Gokdon,  Regius  Pro- 
fessor of  Civil  Engineering,  in  the  College  of  Glas- 
gow. 2.  vols.,  8vo.,  Illustrslcd  with  8C7  Wood 
Engravings,  price  £1  19s.  Vol.  2  separately,  price 
9ISS.     II.  Baillicre,  Publisher,  2  IP,  Regent-street. 

Smithfield  Club,  1848,  Cat- 
tle Show. 

npiIE  Annual  Exhibition  of  Prize  Cattle,  Seeds, 
-L  Roots,  Implemcuts,  &c.,  Cth,  7th,  8th,  and 
9th  of  December,  Bazaar,  King  street,  Portman- 
squore.  The  arrangements  are  marked  by  the 
usual  attention  to  the  general  comfort  of  Visitors, 
thereby  enabling  Ladies  to  view  this  National  Ex- 
hibition with  perfect  facility.  Open  from  Daylight 
tUI  Nine  o'clock  in  the  Evening. 

Admittnncc—Ouc  Shilling. 


To  Bngiaeers  and  Bcdler- 
BKalLora* 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTITS  STEAM  -  BOILKRS, 

Tubes  for  Steam,  Gas,  and  other  purpoaee ;  — alt 
sorts  of  Gas  Fittings.  Tha  Blrmlagbam  Patent  Ina 
Tube  Company,  43,  Cambridge-ttieot,  Binwinglmn, 
and  Smethwick,Staffordahire,nianafisctai«  Boilers 
and  Gas  Tubes,  under  an  exdnsive  Hcenae  tkvm 
Mr.  Richard  Protser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  BoOen 
of  Marine  and  Locomotive  Steam  EogUiee  in 
England  and  on  the  Continent ;  ^  are  KtroBgci, 
Lighter,  Cheaper,  and  more  Durable  than  Brass  er 
Copper  Tubes,  and  are  warnuated  not  toqptn  in 
the  weld. 

42,  CAMBRIDGEpSTBEET.  CRESCENT, 

BIRMINGHAM. 

Works— 6methwick»  StaffludaUre. 

LONDON     WAREHOUSE— No.    68,    UPPER 

THAMBS.8TREET. 

— ♦ 

NOTICES  TO  COHBBSPONDBNTS. 
A  stamped  edUiom  of  the  Meekania^  Mfa§azim€^ 
to  go  by  pott,  price  id.,  h  publitked  ntrjf  Fridm^ 
at  4  if  clock,  p.m.,  precisely,  a»d  comimhu  Ot 
Claims  of  all  the  Sptclficaiimu  SmroUed,  Nsm 
Patent*  sealed,  and  Articles  of  VliUtf  regUterei 
during  each  week,  up  to  the  time  of  going  to  pr^m. 
Subscriptions  to  he  paid  in  advance.  Per  arnnnm 
Ms.  Ad.,  half-year Ig  Si.  Bd.,  quarterly  U.  4A  Paal- 
office  Orders  to  be  made  payable  at  the  Strand  Ojfict, 
to  Joseph  CliHton  Robertson,  of  166,  Ftett^treet. 

CONTENTS  OF  THIS  NUMBER. 
Description  of  Salter's  Patent  Water  Distitbnt- 

ing  Cart  and  Selfacting  Flushing  Apparatus 

— -(noJ/A  engravings) ^ 565 

The  Royal  Society ^ - — .......  567 

Improved  Safety  Valves.     Dy  AlfMl  Oregoty, 

Esq.,  C.E.— (wJ<A  engra tings).- 51 S 

Baker's  Safety-Gun  Lock— (vi<A  en'/rarii^)^  Hi 
Reply  to  "  Ratio"  on  the  ••  Note"  to  Sir  Howard 

Douglas's  ••  Protest" 515 

Specification  of  Davies's  Patent  Rotaiy  Engine 

— Steam-Proof  Metallic  Packing,  &c.— (co»- 

claded)  ~ 516 

Horee  Algebraical.  Uy  James  Cockle,  £»q.,  M.A., 

Baxrlster-at-Law.    IX.  Surd  Equations 517 

Improvements  in  Compasses— Bush's  Patent.-  511 
On  Mr.  Staiie's  Elecuic  Light.    By  Professor 

Murray ..m.......  5S 

Application  of  the  Electric  Light  to  Rulwajr 

Purposes Stt 

Mathematical  Periodicals.     By  Thomas  WQ- 

kinson.  Esq SA3 

Professor  Moselcy's  Investigation  of  the  Preft> 

sure  of  the  Earth  against  Revetement  Walla  5M 
Specifications  of  English  Patents  Enrolled  be- 
tween the  18th  and  25th  of  November: — 

Cooch,  Improvements  in  Saekholdera.  511 

Taylor.  Metal  Tubes -.. .  5tf 

Louis,  Solidifying  Milk 5S5 

Weekly  LUt  of  New  English  Patents 5S6 

Weekly  List  of  New  Articles  of  Utility  Regia- 

tcred M...M. ...-M. —......  5?7 

Advertisements  m... -«...-.  517 

Erratum.  —  In   our    weekly  List  of    Designs 
(No.  1318),  for  "  Bingent"  read  "  Regent." 
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COLE'S  PATENT  STEAM  ENGINE  SAFETY  VALVES. 
Fig.  9.  Fig.  13. 


^  ■• 


■^^M^ 


£ 


TOL.  XUX. 


AA 


530 


QOhW^n  PATBHT  VtUAU  SITOIlfB  SAVirT  TALTSB. 


Fig..l4. 


:iK 


In  a  former  Number  (see  ante,  p.  961,) 
we  described '  some  valuable  improve- 
roetits  in  double  cylinder  high -pressure 
engines  patented  by  Mr.  Cole.  The 
same  patent  embraces  a  new  safety  valve, 
which  ii  also  well  deserving  of  being 
brought  prominently  under  the  notice  of 
our  readers. 

This  safetv- valve  b  represented  in 
figs.  8,  9,  and  10 ;  fig.  8  being  an  external 
elevation ;  fig.  9,  a  transverse  section  on 
the  line  ab ;  and  fig.  10, a  plan. 

AA  ii  a  basement  to  which  the  valve-boz, 
BB,  is  bolted  by  means  of  the  flanges,  CC  ; 
the  basement  itself  is  secured  by  its  lower 
flanges,  DD,  to  the  steam  boiler  or  other 
vesMl  upon  which  it  is  to  be  used.  The 
valve-box  consists  of  two  concentric  cylin- 
ders, E  and  F,  which  are  joined  together  at 
top  by  an  intervening  ring  of  metal,  G ; 
or  the  concentric  rings  may  be  cast  in  one 
piece,  as  represented  in  fig.  9.  The  inner 
cylinder,  £,  forms  internally  the  case  and 
seat  for  the  valve.  HI,  is  the  weighted 
lever  belonging  to  this  valve.  K,  is  a  second 
valve  or  piston  of  an  annular  form,  which 
is  fitted  and  ground  into  the  space  left  be- 
tween the  two  concentric  cylinders,  E  and 
F.  At  bottom  the  piston  has  a  bridge,  L, 
which  projects   some    distance   downward 


below  its  lower  snrfaoe,  bat  leaves  the  pistoo 
free  play,  to  move  np  and  down  within  oer^ 
tain  limits,  between  the  c> linden  E  and  F. 
M,  is  a  cross-head  to  which  there  are  at, 
tacfaed  on  its  lower  side  two  guides,  NN- 
which  pass  down  through  apertarea  made  in 
the  top  of  the  valve-box  or  case,  and  rest  st 
their  lower  ends  upon  the  top  side  of  the 
annular  piston,  K.  Again,  the  cross-head 
at  top  is  connected  by  two  links,  OO,  to  a 
weighted  lever,  P.  The  weights  on  the 
levers,  I  and  R,  are  so  proportioned  to  the 
area  of  the  valve,  H,  and  the  annular  pistoa, 
K,  that  the  pressure  on  the  latter  i&all  be 
somewhat  in  excess  over  that  of  the  former. 
When  these  conditions  have  been  observed ; 
should  the  valve  H,  or  its  spindle,  by  any 
chance  get  stiff  or  furred  up,  and  oonie- 
qnently  cease  to  aet,  the  ineieased  pressors 
of  steam  in  the  boUer,  which  is  the  neces- 
sary result,  exerting  itself  upon  the  lower 
side  of  the  pislen,  K,  will  canse  it  to  rise 
till  the  bridge,  L,  comes  into  contact  with 
a  projecting  stud,  Q,  on  the  lower  end  of 
the  valve,  H,  and  lifts  that  valve  for  the 
escape  of  steam. 

F^[ure  11  is  an  elevation  of  a  valve 
similar  to  that  which  has  been  just  de- 
scribed, only  differing  in  the  manner  ia 
which  the  weights  are  applied  to  the  valve 
and  the  piston.  A  is  the  basement  of 
the    valve;   B,    the    valve-box;    C,    the 
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ttvashetd  which  eurriei  a  weight,  B,  eqtul 
to  the  load  of  the  annular  pifiton.  E  is 
the  weight  or  load  of  the  valve  which  is 
ttupended  from  the  lower  end  of  its  spindle 
and  oeenpies  a  place  inride  the  boiler.  It 
will  be  teen  by  refeienoe  to  tiie  figures 
that  there  is  a  tnfficieat  spaoe  left  between 
the  top  of  the  Talve,  I,  aiid  the  low«r  side 
of  the  cross-head,  C,  to  allow  of  the  yalve 
riaing  for  the  esoape  of  abeasoL  withont  its 
inteifering  in  any  wi^  with  the  piston. 
Should  the  valve,  however,  get  fast  in  its 
seat,  then  an  increased  pressure  beyond 
what  the  safety  valve  is  loaded  to  sustain, 
oauies  the  annular  |»ston  to  rise  till  the 
bridge  on  its  lower  side  conies  in  contact 
With  the  bottom  of  the  safety-valve,  as 
before  described,  and  causes  the  valve  to 
rise.  A  plan  of  the  annular  piston  employed 
in  this  valve  is  given  separately  in  fig.  12, 
ahowing  the  manner  in  which  tke  valve- 
Sfrtndle  passes  throagh  the  bridge.  Fig.  13 
is  a  section  of  the  valve  and  valve-box. 

A  compound  safety  valve  constructed  on 
tiie  same  principle  as  the  preceding,  bat 
varying  in  the  detaik,  is  represented  in  figs. 
14,  15,  and  16;  fig.  14  bemg  a  side  eleva- 
tion, fig.  15,  a  bade  devation,  and  fig.  16,  a 
plan;  A  Lb  the  valve  box;  B,  the  safety 
valve,  which  is  similar  to  the  common  safety 
valve ;  C  its  weighted  lever ;  D  is  a  cylinder 
which  is  cast  in  one  piece  with  the  valve 
box ;  it  is  truly  bored  out  inside,  and  has  a 
piston  £,  fitted  to  it ;  F  is  a  hole  in  the 
seat-plate,  communicating  with  the  boiler, 
and  G  another  hole  in  the  top  of  the  cy- 
linder, communicating  with  the  external 
atmosphere ;  H  is  a  valve,  which  is  fitted 
into  the  piston  E,  and  opens  inwards ;  it  is 
kept  in  its  place  by  the  force  of  the  steam, 
bat  when  the  pressure  in  the  boiler  gets  too 
high,  it  overcomes  the  load  placed  on  the 
piston  by  the  weighted  lever,  M,  through 
the  intervention  of  the  guide-rods,  I  I,  and 
the  piston  is  forced  up  until  the  cross-pin, 
K,  of  the  valve  H,  comes  in  contact  with 
the  seat-plate,  ly,  when  the  valve  is  pre- 
vented from  following  the  piston  any  farther. 
Should  the  piston  still  continue  to  rise  above 
that  point,  the  valve  H  is  opened  and  the 
steam  is  free  to  escape. 

ON  THB  STORING   OF  TIMBKB.      BY  B&IO.- 
OBN.    SIR   8AMUBL  BXKTHAM. 

It  appears  from  debates  in  the  House 
of  Commons,  as  also  from  evidence  given 
to  the  Select  Ck>mmittee  on  Navy,  Army 
and  Ordnance  Estimates,  that  the  decay 
to  which  mast-sticks  are  liable  is  so  great, 
and  the  consequent  need  of  taking  made 
masts  to  pieces  so  frequent,  as  to  preclude 
the  use  of  marine  glue  in  putting  them 


together.  This  freqaeat  mpid  decay  of 
mast  timber  gave  rise  early  in  this  ooim- 
try  to  an  investigation  of  its  eanse,  aod 
was  followed  by  Brigadier-Genend  Sk 
Samuel  Bentliam*s  Minute  at  the  Navy 
Board  of  the  21st  of  September,  1810. 
Naval  economy  having  of  lale  become  a 
subject  of  public  interest,  the  pnblioation 
of  that  paper  may  therefore  be  aooept- 
able,  considering  besides  that  private 
shipbniiderB  allow  dwhr  mast  timber  ohea 
to  ue  afloat,  or  leasve  it  liiUy  exposed  to 
the  weather. 

Since  1810,  other  emtnent  offisen  in 
the  naval  service  have  t^Len  the  same 
view  of  this  important  snbjeet,  but  the 
existence  in  naval  arBemds  of  mast-ponds 
and  locks,  which  have  been  fomved  at 
an  expense  of  many  hundreds  of  thoa*> 
sand  pounds,  has  seemed  an  obstacle  to 
the  required  change  of  practice,  l^iig, 
however,  did  not  appear  Nto  Sir  Samuel 
as  a  valid  objection  to  his  plans; 
thoee  mast-ponds  and  locks,  accord- 
ing to  his  conception,  might  be  turn- 
ed to  uses  whtoh  would  pay  a  fair  interest 
for  the  money  which  had  been  sunk  in 
their  construction.  The  mast -locks 
would  need  only  a  facing  wail,  and  pipes 
and  channels  for  ventiladon,  to  convert 
them  into  excellent  store  cellars;  the 
ponds  might  become  baains  for  fitting 
vessels,  accommodations  amongst  the 
most  dirifty  of  any  in  a  Royal  Dock- 
yard. 

Mtnuie,  jfc. 
Having  been  called  upon  to  furnish 
plana  for  receptacles  for  mast  timber 
and  made  masts,  as  well  as  for  working 
mast-houses  for  Portsmouth  and  Sheer- 
ness  Dock-yards,  I  must  observe,  ibat 
on  a  review  of  the  plans  I  had  already 
long  ago  submitted  to  my  Lords  Com- 
missioners of   the  Admiralty    for    ac- 
commodations for  the  mast-making  de- 
partment   in    Portsmouth    Dock-yard, 
they  still  seem  to  me  very  adequate  to  the 
purpose,  supposing  it  advisable  to  keep 
mast  timber  wider  water.    A  great  deal 
of  time  and  attention  having  been  be- 
stowed in  preparing  thoee  puma,  so  that 
according  to   them  the  greatest  effect 
might  be  produced  in  the  least  spaoe,  at 
the  cheapest  rate,  and  in  the  shortest 
time,  as  exhibited  m  my  eeveral  letters 
on  the  subject  to  the   Admiralty— «n 
the  supposition  therefore,  that  mast  tmi- 
berwere  still  to  be  kept  under  water, 
A  a2 
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these  same  plans,  with  very  little  altera- 
tion to  suit  them  to  the  local  situation, 
would  render  them  likewise  the  most 
advisable  for  Sheemess-yard.     Conse- 

3uently,  by  recommending  the  imme- 
iate  execution  of  these  plans  I  should 
be  able  to  furnish  the  working  drawings 
for  them  with  very  little  trouble,  and  in 
the  course  of  a  few  days. 

The  Board  are,  however,  aware,  that 
the  doubts  which  I  entertained  from  the 
first  respecting  the  expediency  of  keep- 
ing mast  timber  under  water  having 
gradaally  increased,  I  have  lately  made 
it  my  business  to  investip;ate  this  point 
more  fully, — that  it  was  m  consequence 
of  this  desire  of  farther  information  on 
the  subject  that  the  Board  at  my  request 
obtained  separate  opinions  from  various 
officers  of  the  several  dock-vards  re* 
specting  the  keeping  roast  timber  under 
water — ^and  that  since  then,  I  have  my- 
self obtained  farther  verbal  explanations 
and  information  from  some  of  the  most 
intelligent  of  those  officers  and  other 
persons.  The  result  of  this  inquiry,  as 
well  as  my  own  late  observations  on  mast 
timber  in  the  dock-yards,  has  proved  to 
me  that  mast  timber  should  be  kept, 
like  all  other  fir  timber,  not  under  water, 
but  dry  under  cover,  in  receptacles  ca- 
pable of  admitting  a  full  current  of  air, 
or  of  being  shut  up,  more  or  less,  so  as 
to  diminish  or  prevent  entirely  the  cur- 
rent at  pleasure,  according  to  the  dif- 
ferent states  of  the  atmosphere,  or  the 
difierent  degrees  of  dryness  of  the  tim- 
ber ,-  and  that  the  timber  should  be  so 
arranged  within  them,  as  that  the  logs 
should  admit  the  air  between  them. 

The  reasons  in  favour  of  keeping  mast 
timber  so  stowed  dry  are  as  follows : — 

First,  That  mast  timber  being  no 
other  than  fir  timber,  cannot  in  regard 
to  its  species  be  supposed  to  be  capable 
of  good  preservation  in  circumstances 
different  from  those  in  which  fir  timber 
for  purposes  other  than  those  of  mast- 
making  is  best  preserved — that  fir  tim- 
ber for  all  other  purposes,  excepting 
mast-making, — as  for  the  construction  of 
ships  and  their  appendages,  as  well  as  in 
house  carpentry, — is  universally  allowed 
to  be  in  the  best  state  for  working  up, 
as  well  as  for  long  duration  of  the  tim- 
ber itself,  when  it  has  been  duly  seasoned 
and  dried  under  cover  from  rain,  but  at 
the  same  time  ventilated  without  having 
a  current  of  air  passing  amongst  it  so 


quickl  V  as  to  rend  the  timber }  and  as  my 
own  ODservations  in  this  country  and  in 
other  very  diflferent  climates  .have  given 
me  reason  also  to  accede  to  this  general 
opinion,  so  I  cannot  but  be  of  opinion, 
Uiat  the  same  log  of  fir  timber,  which  all 
would  agree  to  keep  dry  if  for  ship  use 
or  house  carpentry,  should  likewise  be 
kept  dry,  although  in  the  appropriation 
of  the  log  it  had  happened  to  have  been 
denominated  a  mast  log,  instead  of  hav* 
ing  been  destined  for  a  beam,  a  rafker, 
or  to  have  been  cut  into  scantlings  or 
planks. 

Secondly.  That  in  regard  to  a  lo^  of 
fir  timber  when  put  to  use,  whether  in  a 
mast,  or  in  the  form  of  a  beam,  or  of 
plank,  it  appears  to  me  that  it  would  be 
m  the  form  of  a  mast  that  fir  timber 
would  be  most  injured  by  being  water- 
soaken,  since  even  as  a  beam,  wet  tim- 
ber would  be  exposed  on  most  of  its  sur- 
fisuses,  for  some  time  at  least,  to  the  air, 
and  it  would  not  at  any  time  be  totally 
excluded  from  it,  so  that  the  water  the 
timber  had  imbibed  would  be  gradoallv 
evaporated ;  and  still  more  so  in  small 
scantlings,  or  plank;  but  a  water^soaken 
log  of  fir  timber,  if  worked  up  into  a 
mast,  and  covered  with  a  coating  of  paint 
or  any  other  coating  impervious  to  water, 
would  necessarily  still  remain  wet,  since 
no  evaporation  could  take  place  through 
the  external  coating  of  paint,  &c.,  and 
consequently,  the  water  cased  up  between 
the  fibres  of  the  wood  could  not  be  ex- 
pected to  do  otherwise  than  produce  a 
preternatural  decay  of  the  mast. 

Another  very  great  mischief  arising 
from  the  use  of  mast  timber  imperfectly 
dried  is,  that  however  well  the  parts  may 
be  put  together  at  the  time  of  making, 
yet  by  the  shrinking  of  the  wood  after- 
wards, as  it  dries,  the  hoops,  on  which 
the  connection  of  the  parts  together, 
principally  depends,  become  slack,  and 
the  mast  thereby,  while  in  that  sute,  is 
rendered  unfit  for  service. 

That  in  regard  to  the  kind  of  water  in 
which  the  logs  are  kept,  it  has  been 
found  that  in  fresh  water  they  decay 
very  rapidly,  and  in  salt  water  they  arc 
liable  to  be  eaten  by  the  gribble  worm ; 
besides  which  the  salts  imbibed  ioto  the 
log  with  the  sea  water,  being  some  of 
them  such  as  attract  water  from  the  at- 
mosphere, would,  inasfar  as  the  quantity 
imbibed  could  do  so,  have  the  effect  of 
keeping  the  log  constantly  moist  when* 
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ever  it  should  be  exposed  to  a  humid 
atmosphere. 

Thirdly.  Although  there  are  various 
examples  of  the  extraordinarily  long  du- 
ration of  wood  whilst  kept  constantly  im- 
mersed under  water,  yet  it  has  been 
observed  that  timber  having  been  so 
immersed  decays  the  sooner,  and  in  some 
eases  verv  rapidlv,  when  taken  out  of 
water  ana  exposed  to  the  air. 

Fourthly,  That  although  it  were  true 
that  timber  to  be  stored  for  a  great  length 
of  time  should  be  kept  under  water,  yet 
it  should  be  taken  out  so  long  before  its 
use  as  should  be  sufficient  to  dry  the  log 
perfectly,  yet  gradually,  so  as  not  to 
make  it  shakey;  that  length  of  time, 
perhaps  three,  four,  or  five  years,  ac- 
cording to  the  thickness  of  the  log,  is  as 
long  a  time  as  that  for  which  any  store 
of  mast  timber  need  fo  be  kept,  and 
much  longer  than  it,  generally  speaking, 
is  kept  in  any  of  the  dock-yards ;  and  that 
therefore  nearly  as  ample  a  provision  of 
drying-houses  would  require  to  be  made 
over  and  above  mast- ponds  and  locks  as 
need  to  be  made  for  receiving  a  due  store 
of  mast  timber  without  any  such  subma- 
rine receptacles. 

Fifthly,  That  even  in  the  event  of  a 
long  peace  and  the  keeping  the  same 
store  of  mast  timber  for  a  great  length 
of  time,  I  can  see  no  reason  why  it 
should  be  more  liable  to  injury  in  a 
roitgh  state,  if  kept  in  well-constructed 
mast-houses,  than  the  same  timber  work- 
ed up  into  a  mast. 

In  thus  recommending  this  change 
of  practice,  I  am  well  aware  that  the 
number  of  those  who  have  given  their 
opinion  in  favour  of  keeping  mast  tim- 
ber under  water  exceeds  that  of  those 
who  would  keep  it  always  dry ;  but  the 
Board  will  observe,  that  they  are  all  de- 
cided on  the  expediency  of  keeping  fir 
timber  for  purposes  other  than  masts 
always  dry,  and  that  in  regard  to  tim- 
ber for  masts,  they  all  express  great 
anxiety  that  it  should  be  taken  out  of  the 
water  a  sufficient  time  to  dry  it  perfectly 
previously  to  its  being  worked  up. 

Those  who  enter  most  into  tlie  ques- 
tion are  decided  as  to  the  injurv  fir  timber 
in  general  (some  sorts  more  tnan  others) 
Buflers  from  being  kept  under  water. 
Some  state  the  particular  mischief  arising 
from  having  been  wet  with  salt  water, 
and  all  who  propose  the  keeping  in  salt 
water  mention  tne  necessity  of  precaution 
against  worms. 


I  am  therefore  proceeding  to  prepare 
new  plans  for  tne  mast- making  de- 
partment in  Portsmouth  and  Sheemess 
Dock-yards,  according  to  which  all  the 
timber  unconverted,  as  well  as  convert- 
ed, as  also  the  masts  themselves,  may  be 
kept  dry  and  duly  ventilated  in  such 
manner  as  may  be  suitable  to  the  several 
purposes,  with  the  means  of  getting 
out  any  particular  log  or  piece  of  mast 
with  little  or  no  derangement  of  the 
others. 

S.  Bbntham. 

September  21,  1810. 

MM.  THOMAS   AND  DSLISSB'S  PROCISS  OF 
CLEANING  MBTAL8. 

We  mentioned  (ante  p.  404)  a  new 

E recess  of  cleaning  metals  discovered 
y  Messrs.  Thomas*  and  Delisse.  The 
process  has  been-  patented  in  this  country 
on  their  behalf  by  M.  Fontainemoreau, 
who  has  obligingly  favoured  us  with  the 
following  copy. of  the  specification.  The 
title  of  the  patent  is  for  *'  Certain  im- 
provements m  separating  or  dissolving 
oxides  from  metals  and  metallic  sub- 
stances.** 

Speeification, 
The  improvements  in  dissolving  or 
s6parating  oxides  from  metals  and  me- 
tallic substances  consist  in  introducing 
into  the  acids  used  as  agents  for  the 
scouring  of  metals  and  metallic  sub- 
stances, an  organic  body  in  solution,  by 
the  presence  of  which  the  metal  is  pre- 
served from  the  corroding  action  of  the 
agents  employed.  All  soluble  organic 
bodies  do  not  possess  the  above  property 
— but  there  are  a  great  many  which  do ; 
and  the  operating  cause  in  that  case  not 
being  known  to  chemists,  it  is  as  yet  im- 
possible to  assign  a  general  law  for  this 
phenomenon,  or  to  define  with  exactness 
the  characteristics  of  such  substances  as 
combine  the  above  stated  preserving  prin- 
ciple. Nevertheless,  I  will  enumerate 
clearly  those  which  I  particularly  emplov. 
Firstly. — The  proximate  or  principle 
resulting  from  vegetables  which  are 
soluble  in  water,  such  as  sugar,  manna, 
gum,  &c. 

Secondly. — The  extracted,  colour- 
ing, bitter,  astringent,  or  neutral  princi- 
ple, such  as  the  extracts  of  wood  or 
plants,  the  juice  of  plants,  tanning,  &c. 

*  This  gentleman  is  the  Af.  BwHU  Tkomat,  who 
has  lately  acquired  some  notorietr  in  connection 
with  the  AUUtri  Nationatut  of  Paris. 
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TAtr%.— The  products  of  dry  dis- 

tilktion  of  organie  snbstanceB,  such  as 

the  produce   of   distillation    of  wood, 

eoal,  kc. 
Fourthfy, — The  products,    such    as 

the  saponification  of  fatty  bodies,  or  re- 
sin obtained  by  means  of  an  alkali,  such 

as  soap,  glycerine. 

Fi/ihiff, — ^The  products  of  the  treat- 

nent  of  organic  bodies,  soluble  or  not 

sdubfe,  with  concentrated  acid  or  with  an 

oxygenating  or  dlsoxygenating  substance, 

such  as  cellutore,    fecula,  starch,   oil, 

resins,  tallow,  when  heated  by  means  of 

concentrated  acid,  or  hj  chlorine,  &c. 
There  are  some  substances  which  I 

employ  preferable   to  others,  because 

the  results  are  better,  and  at  the  same 

time  less  expensive  in  nrocuring^  such 

as  tar,  oil,  the  cakes  of  oleaginous  seeds, 

preTiously  heated  at  a  warm  tempera- 
ture by  means  of  concentrated  acid,  and 

glycerine  hitherto  without  any  use,  which 

produces  in  this  application  a  very  good 

effect.    For  the  purpose  of  scouring  the 

metal,  I  follow  the  ordinary  method,  and 

all  the  several  processes  to  which  the 

metal  is  frequently  subjected,  with  the 

exception  that  to  every  hundred  gallons 

of  acidulated  liquid  employed  for  the 

operation,  I  add  irom  one  to  fiftv  gal- 
lons of  the    organic  substances  before 

mentioned ;  by  such  an  addition  I  obtain 

a  complete  solution  of  the  oxide,  pre- 
venting in  the  mean  time  a  more  or  less 
portion  of  the  metal  from  being  dis- 
solved, avoiding  therefore  a  perceptible 
loss  to  the  manufuturer,  and  many  acci- 
dents deteriorating  the  quality  of  the 
aetsl. 

And  having  now  described  the  na- 
tore  of  the  said  invention  communicated 
to  me,  and  the  manner  in  which  the 
same  is  to  be  performed,  I  wish  it  to  be 
understood  that  what  I  claim  as  mv  in- 
vention is,  the  limiting  the  action  of  the 
acids  to  the  separation  and  solution  of 
the  oxides  by  adding  to  them,  in  the  man- 
ner before  stated,  an  organic  body. 


MK.  WTKDHAM  HARDINQ'S  SAFBTT  ADDI- 
TIONS TO   RAILWAY   CARRIAOBS. 

It  will  be  recollected  that  some  months 
ago  numberless  schemes  for  communi- 
ouing  between  the  guard  and  driver  of 
a  train  or  between  the  passenger  and 
guards,  were   referred  to  the  Railway 


Commissioners,  and  that  the  late  CoL 
Brandreth,  R.E.,the  commis8ioDer»vho 
directed  his  especial  attention  to  the  sub- 
ject, selected  as  the  most  practiod  80g- 
gestion  made,  the  plan  adopted  bv  lb. 
Wyndham  Harding  on  the  Bristol  sad 
Gloucester  Railway.  This  plan  coa- 
sisted  in  extending  the  foot-boards,  and 
placing  holdfasts  uong,  and  at  the  ends 
of  the  passenger  carriages,  andfootholdi 
on  a  narrow  foot-plate,  as  well  as  hoid- 
fasts  along  horse-boxes  and  goods'- 
trucks,  so  that  the  guard  could  at  aD 
times  safely  walk  along  the  train  to  till 
engine,  or  visit  any  particular  part  of 
the  train  where  he  susjpected  anythi^ 
WTonfif,  as  an  axle  heating,  or  mj  fom 
casualtv.  It  appeared  that  these  oootri- 
vances  nad  prevented  more  than  ooeieri- 
ous  accident  on  the  Bristol  and  Gloooes* 
ter  Railway. 

We  believe  that  this  was  Mr.  Geoige 
Stephenson's  original  idea  on  the  Lltct- 
pool  and  Manchester  Railway;  but 
whether  this  was  so  or  not,  it  has  beea 
entirely  lost  sight  of  in  modem  car- 
riages, and  the  footboards  are  now  fre* 
quendy  so  cut  off  and  the  hoId£ute 
omitted,  even  in  passenger  cariiam 
that  a  guard  can  only  with  extreme  diffi- 
culty and  at  great  risk  get  along  a  train 
along  the  roofs  of  the  carriages,  while  » 
horse-box  or  goods'- wagon  eompletelj 
stops  him. 

We  have  ourselves  known  instance* 
where  this  has  led  to  accident,  notoolj 
to  Uie  guard  himself  but  to  the  train;  isa 
we  have  all  heard  of  cases  such  is  that 
of  Lady  Zetland,  where  even  a  buronjl 
carriage  could  not  be  reached,  nor  couM 
any  communication  be  made  along  t 
train  in  case  of  urgent  danger,  fwm  the 
absences  of  the  means  adopted  bj  Mr. 
Harding.  , 

It  is  clearly  wrong  to  persh  a  gMW 
up,  as  we  now  do,  on  an  isolated  wj 
with  nothing  but  a  flag  or  a  Uunp  (whidi 
may  go  out)  wherewith  to  attract  w 
engineman's  attention,  which  ^  ^^ 
not  be  able  to  do  for  miles,  as  was  laldy 
the  case  at  the  Sowerby-bridge  accident; 
he  himself  also  bemg  unable  ^^^7 
to  get  to  any  part  of  the  train— aIthoup» 
he  may  suspect  something  is  wrongi 
and  even  hear  the  cries  of  a  pawengtf- 
There  should,  it  appears  to  us,  eridenUy 
be  the  means  of  getting  along  a  tiam  m 
motion,  both  for  3ie  sake  of  paaaeDgers 
as  well  as  the  guards. 
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As  there  is  a  large  quantity  of  carry- 
ing stook  now  in  course  of  construction, 
we  baYe  thought  it  well  to  dravf  attention 


to  the  subject,  and  to  remind  carriage- 
builders  d  a  suggestion  which  has  been 
successfully  tested  in  practice. 


•aOMCTAT  OF  TBI  LINB  AMD  VLAWR.--1BT  T.   8.   DA.7iaS,  r.a.S.,  L.  AND  X.|r.R4l,A., 
mOTAI.  MILITARY  AGAOBHT,  WOOLWIOH. 

(Conttnaed  from  page  497.) 
Prop.  XLVII. 
tk  every  trikeirtU  amgie,  tAe  pitme  un^iee  of  thefaeee  are  euek  ikat .— - 
(1.)  Th€ mm  of  tony  two  ia  greater  thttti  the  third  angle; 
(2.)  The  difference  between  any  two  U  leet  than  the  third  angle. 


(1.)  Let  the  trihedral  angle  A  be  contained  by  the  three  plane  angles  BAG,  CAD, 
DAB ;  then  the  sum  of  any  two  of  them  will  be  greater  tban  the  remaining  angle. 

The  yarieties  of  possible  magnitudes  amongst  these  angles  are: — 

(a.)  All  three  equal. 

(0.)  Two  equal,  and  each  of  them  greater  than  the  third. 

(y.l  Two  equal,  and  each  of  them  less  than  the  third. 

(i.)  All  unequal. 

Case  (a).  Since  all  three  are  equal,  the  sum  of  any  two  of  them  is  doable  the 
third  angle,  and  hence  greater  than  the  third. 

Case  (/3).  Since  each  o^the  angles  (DAG,  CAB  for  instance)  is  greater  than  the 
third  (BAD)  much  more  is  their  sum  greater  than  it 

Also,  since  (hypotb.)  DAG,  GAB,  are  equal,  the  sam  of  either  of  these  and  the 
third  angle  DAB  is  greater  than  the  other  of  them. 

Cases  (y  and  ^).  Let  BAC  be  the  greatest  angle,  the  other  two  BAD,  GAD, 
being  equal  to  one  another,  or  not. 

In  the  edffes  AB,  AD,  take  any  two  conyenient  points  B  and  D ;  in  the  plane 
BAG  make  me  angle  BAB  equal  to  BAD ;  and  take  A£  equal  to  AD.  <Draw  BE 
to  meet  AC  in  C;  and  draw  CD,  DB  completing  the  triangle  BCD. 

Then  (Euc.  t.,  5.)  the  base  BE  of  the  triangle  BAE  is  equal  to  the  baie  BD  of 
the  triangle  BAD. 

But  (JSttc.  t.,  20.)  the  two  sides  BD  and  DC  together  are  greater  than  the  side 
BC;  and  it  has  been  shown  that  BD  is  equal  to  BE.  Henoe  DC  is  greater 
than  CE. 

Again,  sfaiee  the  trianffles  DAG,  EAG  haye  the  sides  about  the  an^  DAG  equal 
to  those  about  GAE  each  to  each,  but  the  base  DC  greater  than  the  baae  £G,  the 
angle  DAG  is  greater  than  EAG.  Consequently,  the  angles  BAD,  DAG  together 
are  greater  than  the  angles  BAE,  EAG  together ;  that  is,  than  the  thvd  angle  BAG. 

(2.)  The  sub-cases  are  the  same  in  this  as  in  llie  preceding,  and  will  here  be  taken 
in  the  same  order.  The  sub-cases  (y,  S)  will  howeyer  require  the  aid  of  the  follow- 
ing lemma,  which  though  found  in  most  modem  treatises  is  not  gtven  in  Euclid's 
Elements. 
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TAe  diferenee  between  any  two  eidee  tf  a  triangle  ie  lese  than  the  third  tide* 

Every  reader  who  has  been  able  to  follow  the  preceding  reasontogs  will  deduce 
this  truth  so  readily  as  to  render  it  superfluous  to  give  a  formal  demonstratioii  in 
this  place. 

Casb  (a.)  When  the  three  angles  are  equal  the  difference  between  any  two  is 
nothing,  and  therefore  less  than  the  third  angle. 

Cabs  (fi.)  The  difference  between  the  two  greatest  angles  is  nothing,  and  henee 
less  than  the  third  angle. 

Also,  the  difference  between  either  of  these  equal  angles  and  the  third  is  less, 
(obviously,  from  the  signification  of  the  terms  employed)  than  the  other  of  them. 

Case  (y.)  If  BAD,  DAG  be  equal  to  one  another,  their  difference  is  nothing,  and 
hence  less  than  the  third  angle  BAG. 

Also  the  difference  between  either  of  them  and  the  third  angle  BAG,  whioh  is 
greater  than  either  of  them,  is  less  than  the  other  of  them.  For  otherwise  they 
would  together  be  equal  to  or  greater  than  BAG :— which  is  excluded  from  being 
possible,  by  the  former  part  of  the  proposition. 

Gasb  (^.)  It  will  be  shown  with  perfect  ease,  as  in  the  corresponding  preceding 
sub-case,  that  the  difference  AEG  between  the  angles  BAG,  BAD  is  less  than  the 
third  angle  DAG ;  whichever  of  the  two  angles  BAD,  BAG  be  the  greater. 

Paop.  XLVIII. 

Bvery  eatient  eolid  angle  is  contained  by  plane  anglet,  which  are  together  leu 

Jbwr  right  angleim 

(a).  Let  the  angle  D  he  trihedral ; 
Uke  DA,  DB,  DG  all  equal ;  draw  the 
perpendicular  DE  to  the  plane  ABG ; 
and  join  £A,  £B,  EG. 

Then,  since  DEA,  DEB,  DEG  are 
right  angles,  it  readily  follows  from  ( I . 
47)  and  the  conditions  of  our  construc- 
tion, that  AE,  BE,  G£  are  equal,  and 
hence  that  E  is  the  centre  of  the  circle 
about  ABG.  Whence  the  perpendicu- 
lars from  £  to  the  sides  of  the  triangle 
falls  between  the  extremities  of  those 
lines,  since  those  perpendiculars  bisect 
the  sides. 

Wherefore  ADB,  BDG,  GDA  are  re- 
spectively less  than  AEB,  BEG,  G£A; 
and  hence  their  sum  less  than  the  four 
right  angles  to  which  AEB,  BEG,  G£A 
are  equal. 

(0).  Let  the  angle  S  be  tetrahedral, 
and  produce  two  noncontiguous  faces  to 
meet  in  S£ ;  also,  let  the  system  of 
planes  be  cut  by  any  other  pkne, 
ABGDE. 

Then,  by  the  preceding  ease,  the  angles 
£SB,  BSG,  CSE  are  less  than  four  right 
angles.  But  (prop,  xlvii  ,)  the  angle  ASD 
Is  less  than  the  two  ESA,  ESD ;  and 
henee  the  angles  ASB,  BSG,  GSD,  DSA 
are  less  than  ESB,  BSG,  GSE;  and 
therefore,  h  fortiori^  less  than  four  right 
angles. 
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(y).  In  dl  other  cages  the  sum  of  the  plane  angles  may  be  shown  to  become  loss 
and  less  as  Uieir  number  is  increased ;  and  hence,  that  the  proposition  is  true  in  its 
most  general  form,  as  long  as  the  dihedral  angles  are  salient. 


Scholium. 

The  modMof  treating  popoeitions  XLVI.  and  XLVII.  were  first  given  by  me,  in 
tha  Cambridge  and  Dublin  Mathemaiical  Journal,  for  November,  1847. 

(3b  h€  etmtinued,) 


*■■  SIA-WALL  QVBSnOM  AOAIK.— ON  THB  NOTE  TO  SIR  HOWARD  DOVOLAS's 

"  FKOTB8T." 


Sfar, — Certain  of  your  correspondents, 
out  of  an  imporUnt  subject,  have  made 
so  much  bye-play  for  the  exercise  of 
their  skill  in  argumentation,  that,  like 
many  other  disputants,  they  appear  to 
haye  quite  lost  sight  of  the  original  sub- 
ject ;  at  least,  if  they  do  not,  some  of 
your  readers  may  require,  by  this  time, 
to  be  informed  that  the  matter  in  dispute 
has  something  to  do  with  sea-walls  or 
breakwaters.  To  one  of  the  parties,  at 
least,  may  perhaps  not  unaptly  be  applied 
the  character  given  by  Goldsmith  to  the 
▼ilUge  schoolmaster — 
'*  E'en  thoagh  Tuqolih'd,  he  could  aifue  stllL" 
And  as,  like  refractory  jurymen,  the 
beUifferents  do  not  seem  likely  to  agree 
togeUier,  would  it  be  improper  for  a 
stranger,  in  the  expectation  that  the 
parties  may  be  spared  the  loss  of  any 
more  of  the  time,  which  is  probably 
valuable  to  them,  to  throw  his  evidence 
into  one  of  the  scales  f 

I  have  had,  in  my  time,  something  to 
do  with  under- shot  water-wheels  and 
steam-ship  paddle-wheels;  and  I  have 
read  a  little  concerning  the  pressure  of 
fluids  on  bodies  immenedin  them ;  yet, 
if  it  should  be  thought  a  piece  of  vanity 
in  me  to  consider  myself  competent 
to  offer  an  opinion  on  the  theory  of  such 
pressures,  there  will,  probably,  be  no  ob- 
jection to  my  bringinff  forward  the  autho- 
rity of  the  distinguished  Dr.  Young,  who 
shows  distinctly,  as  a  theoretical  princi- 
ple in  the  pressure  of  fluids  on  plane 
surfaces  oblique  to  the  axis  of  motion, 
that  the  pressures  vary  with  the  square 
of  the  cosine  of  the  angle  of  incidence ; 
that  is,  the  square  of  the  sine  of  the  angle 
which  the  axis  of  motion  makes  with  Uie 


plane  (the  angle  of  incidence  being  the 
angle  between  that  axis  and  a  perpendi- 
cular to  the  plane  which  is  the  comple- 
ment of  the  other  angle).  It  is  true, 
that  this  is  only  an  approximation  to  the 
law  of  pressure,  and  depends  on  the 
assumption  that  when  a  flmd  particle  has 
struck  the  plane,  it  is  immediately  an- 
nihilated, which  is  anything  but  con- 
sistent with  the  nature  of  fluid  action ; 
but  the  results  of  experimental  pressures 
show  that,  in  reality,  the  exponent  of 
the  sine  of  the  inclination  is  less  than  2. 
Dr.  Hutton,  from  experiments  with  the 
whirling  machine,  has  found  that  the 
pressure  might  be  represented  by  a 
?8in.  e)  1-84  B  [Tracts,  vol.  iii.,  p.  208,] 
from  which  it  is  evident  that  the  resist- 
ance, instead  of  varying  with  the  cube  of 
the  sine  of  the  inclination,  varies  with  a 
power  of  the  sine  which  is  always  less 
than  the  square,  and  which,  when  6  is 
above  57°  7'  would  even  become  less 
than  the  first  power.  The  experiments 
were  made  in  air,  but  the  above  exponent 
of  sin.  a  is  the  same  for  all  fluicb,  the 
numerical  coefficient  a  alone  beinff  differ- 
ent for  different  fluids,  and  this  depend- 
ing on  their  density. 

All  writers  on  hydrodynamics,  in  mak* 
ing  the  pressure  on  a  plane  vary  with 
the  cube  of  the  sine  of  the  inclination, 
contemplate  a  plane  of  given  dimensioned 
which  IS  supposed  to  make  a  variable 
an?le  with  the  direction  of  the  motion, 
and,  therefore,  receives  the  action  of  a 
variable  number  of  fluid  filaments ;  but 
this  is  a  very  different  case  from  that  of 
a  sea-wall,  whose  height  is  constant,  or 
from  that  of  a  plane,  like  a  side  of  a 
wedge  moving  parallel  to  itself  in  a  fluid. 
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And  I  caaoot  help  remarkiag  here,  that 
*'  Ratio  "  is  in  error  when  he  assumes, 
p.  469,  ante^  that  it  is  competent  for  him 
to  expand  n  in  terms  of  ^ ;  supposing 
this  were  possible  in  anj  other  form 
than 

sin.  ^ 
multiplied  bj  a  constant,  that  is  n^a 
constant,  there  would  arise  the  absurdity 
that  the  pressure  on  a  plane  would,  in 
the  same  circumstances  or  at  the  same 
time,  vary  both  as  sin.'  •  and  sin."  $, 
I  am.  Sir,  yours,  &c., 

A  Stbam-shif  and  Wawl- 

WHBEL  BnOINEBR. 


MR.  BTBPRBKaON's  BXPBRIKBNTB  ON  TSE 
I.AnSRAX.  FORCB  OV  WAVES. 

Sir, — ^Whether  as  enf^neers  we  are 
anxious  for  sea-walls  to  be  monuments 
of  constructiTe  skill,  and  to  obtain  the 
best  form  of  section  to  withstand  the 
fury  of  the  waves,— or,  as  scientific  men, 
we  endeavour  to  investigate  the  action  of 
the  sea,  and  demonstrate  its  effects  when 
meeting  an  impediment  to  its  onward 
motion, — or  whether,  with  a  commercial 
or  philanthropic  spirit,  we  wish  to  pro- 
mote this  class  of  works  to  afford  harbours 
of  refuge  for  the  "tempest- tossed*'  ma- 
riner,-^the  subject  possesses  interest  in 
all  its  phases,  and  the  principles  involved 
are  in  every  respect  worthy  the  conside- 
ration it  has  received  and  the  space  it 
has  lately  occupied  in  the  pages  of  the 
Mechanics*  Mascuine, 

The  spirit  and  ability  with  which  your 
numerous  correspondents  have  urged 
their  arguments  in  support  of  their  seve- 
ral views,  have  given  much  interest  to 
the  discussion.  It  is,  therefore,  the  more 
to  be  regretted  that,  forgetting  the  broad 
principles  and  scientific  importance  of 
the  subject,  they  should  condescend  to 
quibble  about  the  form  of  an  equation, 
which  does  not  at  all  affect  iJ^e  question 
at  issue. 

It  matters  not  whether  we  write  AC  q 
sin*  0,  or  AB  q  sin*  0,  for  the  effect  of 
the  water  upon  the  sea  wall ;  for,  under 
every  possible  variety  of  circumstances, 
AC»  AB  sin  0.  But  though  these  equa- 
tions are  equal  to  each  other,  there  is  a 
quantity  involved  in  both,  the  meaning 
of  which  is  to  me  extremely  unsatisfac- 


tory, and  may  well  give  rise  to  the  qoos- 
tioB,  What  u  the  letter  q  nUauded  t» 
represent? 

In  answer  to  this,  I  shall,  of  course,  be 
told  that  it  is  the  pressure  on  each  square 
unit  of  surface,  demonstrated  by  Mr. 
Thomas  Stephenson  at  a  maximum  of 
.  Si  tons  per  square  foot  Thisapfeento 
,  be  the  meaning  your  oorrespoBdents  give 
to  9,  and  their  calculations  are  founded 
upon  this  data.  Most  assuredly  this  is 
an  erroneous  view  of  the  matter,  and  all 
calculations  founded  on  such  data  most 
be  wrong,  and  will  only  mislead  tboee 
who  deprad  upon  them.  Tlie  presMwe  of 
9,  or  if  we  say  3^  tons  per  square  foot, 
is  a  statical  pressure  registered  at  ifae 
instont  the  spring  of  the  dynamoitfeter 
was  in  equilibrium  with  &e  force  of 
the  sea ;  but  the  force  of  the  waves  acts 
with  a  dynamic  or  moving  force,  involv- 
ing both  weight  and  motion,  and  cannpt 
be  expressed  without  taking  into  consi- 
deration both  these  elements.  It  is,  there- 
fore, impossible  to  be  represented  by  a 
statical  force,  or  expressed  by  the  letter 
q  (so  long  as  it  retains  the  value  q—\ht 
pressure  on  each  unit  of  surface.)  It 
appears  to  roe  that  if  we  retain  the 

Quantity  q  in  the  equation,  its  value 
tiould  be 

wheve  d>"t!fae  density  of  tut  wtjuet^  9^ 
the  velocity  of  tiie  water  in  feet  ^er 
second,  and 

g^2>^  feet  Snbttitittaig  tins  vmlae  ef 
9,  the  effect  of  the  waves  oo  eaah  lOBt  ef 
wall  is 

29  ^' 

or  else,  which  is  the  same  tliiAg, 

AB^«s 


2^ 


.  Bin^  ^. 


I  do  not  question  the  oorrectneas  of 
Mr.  Stephenson's  experiments,  or  their 
value,  ii  judiciously  applied;  but  I  cer- 
tainly think  the  application  has  hitherto 
been  very  erroneous. 

The  experiments  alluded  to  were  made 
with  a  marine  dynamometer,  off  the  Sker- 
ry vore  Rock,  and  recorded  the  maximum 
"pressure  of  the  sea,  during  a  heavy  gale, 
at  3}  tons  per  square  foot  The  tielical 
spring  was  comjpressed  to  that  extent, 
and  that  at  the  instant  of  greatest  com* 
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pression  the  e&ct  of  the  spring  to  re- 
cover its  original  form  and  the  pressure 
of  the  water  were  in  equilibrium  there 
can  be  no  doubt.  The  onward  motion  of 
the  waves  was  repressed  by  the  spring, 
and  the  recoil  of  the  spring  prevented 
by  the  force  of  the  wave.  For  at  ihe 
instant  of  registration  both  were  at  rest, 
and  a  statical  pressure  of  H  tons  re- 
corded. But  mU  this  satisfactorily  ex- 
press the  work  done  by  the  sea  upon 
the  spring  ?  Will  it  show  die  amount 
of  work  expended  in  compressing  the 
spring  from  zero  to  3i  ?  Most  assuredly 
not.  For  as  a  statical  pressure  cannot 
be  taken  to  represent  a  dynamic  force, 
80  neither  can  the  maximum  pressure  on 
the  spring  of  the  marine  dynamometer 
be  taken  to  represent  the  vis  vwa  of  the 
waves  acting  upon  it 

In  our  every-day  concerns  we  expe- 
rience no  difficulty  in  computing  the  vis 
viva  in  a  moving  Dody,  or  the  work  in  a 
machine ;  in  a  steam-engine,  for  example. 
We  are  in  no  danger  of  confoundinff  the 
maximum  pressure  of  the  steam  wi£  the 
velocity  of  Uie  piston,  or  in  the  computa- 
tion of  its  power  omit  this  element  alto- 
gether from  the  calcuUtion.  The  pressure 
of  water  against  the  floats  of  a  water-wheel 
is  multiphed  by  the  velocity  of  the  wheel ; 
to  give  the  result  in  work  we  commer- 
eiidly  reduce  to  horse-power.  If  in  each 
of  these,  and  in  every  other  similar  case, 
we  distinguish  so  clearly  between  statical 
pressure  and  dynamical  force,  why 
should  we  confound  them  in  estimating 
the  action  of  a  wave?  We  multiply  the 
pressure  of  the  water  by  the  distance 
through  which  it  forces  the  wheel  to  as- 
certain its  efiVct.  Why  then  should  we 
not  multiply  the  pressure  on  the  spring 
by  the  space  through  which  it  is  com- 
pressed to  ascertain  the  efiect  of  the 
wave  on  it  ? 

It  appears  to  me  that,  in  order  to  as- 
certain the  efiect  of  the  sea  upon  the 
dynamometer,  we  shoiiid  assume  the  re- 
sistance to  the  compression  to  be  partly 
eonstant,  as  the  friction  of  the  stem 
through  the  collar,  &c.,  and  partly  vari- 
able as  the  resistance  of  the  spring  (in- 
creasing in  the  direct  ratio  of  the  com- 
pression ;)  and  that  we  should  therefore 
consider  the  force  actually  employed  at 
any  instant  of  time  as»(/+a2),  and 
the  work  done  through  an  indefinitely 
smaH  space  as  i-  (  /  4-  a«)cir,  where/e*  the 
C4m8tuil  Yesiitmoe  inia  friction  at  ihe 


collar,  &c.,  and  ajr^the  resistance  by  the 
spring  at  any  variable  distance,  x.  Put 
then  »  « the  total  space  through  which  the 
spring  is  compressed  when  it  registers 
the  maximum  pressure. 

Whence  integrating  between  the  limits 
of  z^Oaxkdx^S  we  have  for  the  effect 
of  the  water  per  square  unit 

S(2/+aSN 
' 2 ^' 

and  as  the  work  is  always  equal  to  one 
half  the  vis  viva  of  the  moving  body — 

2  ■    2^  ' 

Wherefore,  substituting  the  value  for 
9,  we  get  for  the  effect  of  the  sea  upon 
each  sqnare  unit  of  the  wall» 

j!^S(2/  +  aS)sin.«^- 

The  numerical  value  of  which  must  be 

supplied  by  experiment. 

I  remain,  Sir,  yours,  &c., 

William  Dredge. 

London,  10»  Norfolk-«tTeet,  Strand, 
November  22, 1848. 


CTLINDBB.   0A8TINO. 

A  cylinder,  of  nnutool  mignitiide  was  east 
on  Wednesday,  November  21,  at  the  Haigh 
Ponndry,  Wigan,  in  the  presence  of  a  great 
number  of  persons,  who  had  been  attracted 
from  various  parts  of  the  sorroanding  dii- 
trict  to  witness  the  novelty  of  so  hu-ge  a 
casting.  The  cylinder  is  8  feet  4  inches 
diameter,  and  about  17  feet  long,  and  is 
intended  for  a  direct  action  pumping  engme 
to  be  erected  at  the  Mostyn  Colliery,  Flint- 
shire. Hie  weight  is  about  22  tons,  and 
the  quantity  of  metal  melted  was  nearly 
30  tons. 

We  believe  this  is  the  largest  steam-engine 
cylinder  in  the  world,  witii  the  exception 
only  of  those  employed  in  pumping  the 
Haarlem  Lake  in  Holland. 

No  accident  occurred  during  the  opera- 
tion ;  and  as  soon  as  it  was  ascertained  that 
it  was  a  **  good  run,"  a  small  discharge  of 
gunpowder  gave  the  signal  for  many  hun- 
dredi  of  workmen  and  others  to  give  three 
times  three  cheers,  which  was  done  with 
hearty  good  will. 

The  Haigh  Foundry  Company  have  erect- 
ed  a  boring  mill  for  the  puipose  of  bofring 
this  cylinder,  and  they  have  Aiade  it  of 
suffieient  capadty  to  bore  one  of  11  feet 
dianater,  and  49  liBet  in  length. 
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SALTER'S  PATENT   BKLFACTIMG '  DRAIN-FLUSHING   APPARATUSXS. 
(Concluded  firom  page  507.) 

Rg.  6. 


Fig.  15. 


Ifr.:  Salter's  contrivances  for  drain- 
flashing  are  reraarkablj  ingenious^  and 


literally  what  he    styles  tbem  —  sdT- 
aeting/'  ItseemsjuslasiBqposnblithst 


Salter's  patent    dratn-p lushing  apparatuses. 
Fig.  8.  Fig.  9. 
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Fig.  10a. 
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they  should  fitil  to  act  vhen  required,  as      completely  the  office  assigned  to  them, 
that  they  should  miss  aecomplishiiig  most     Mr.  Salter  describes  them  as  consisting 
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SALTER  S    PATENT   DRAIN-FLUSHING   APPARATUSES. 


generally  in  ''attaching  to  sewers,  drains, 
and  cesspools,  a  self-acting  flushing  appa- 
ratus, whereby  water  or  any  other  liquid 
substance  passing  along  or  through  such 
sewers,  drains,  cesspools,  and  other  simi- 
lar conduits  and  receptacles,  is  pent  up 
or  retained  therein  at  certain  points  or 
places,  until  it  attains  to  such  a  height 
as  to  flow  over  into  and  fill  one  or  more 
basins  or  yessels  suspended  in  chambers 
or  recesses  made  or  constructed  outside, 
inside,  or  at  the  top,  or  other  suitable 

Fig.  13. 


part  of  the  said  sewers,  drains,  cesspools, 
or  other  conduits  or  receptacles,  on  the 
filling  of  which  basins  or  vesselsy  they 
drop  down,  and  thereby  open  a  valve  or 
flap,  by  which  the  pentup  water  or 
other  liquid  substance  is  released,  and 
rushes  out  with  a  velocity  proporttonal 
to  the  height  and  quantity  of  the  fluid.'* 
A  side  view  of  a  self-acting  flashing 
apparatus  on  this  plan  is  represented  in 
fig.  5. 


Kg.  14. 


A  represents  the  front  wall  of  a  reser- 
voir or  receptacle  in  which  the  water  or 
other  liquid  substance  is  supposed  to  be 
pent  up;  B  is  a  recess  or  chamber, 
formed  6n  the  outside  of  A,  for  the 
purpose  of  containing  the  flushing  appa- 
ratus ;  a  is  a  passage  at  the  bottom  of 
the  reservoir,  cesspool,  or  receptacle, 
through  which  the  contents  of  it  are 
discharged;  6,  a  val?e  or  flap,  which 
covers  this  aperture,  and  may  be  made 
water-tight  either  by  an  exact  adjustment 
of  the  surfaces  brought  in  contact,  or  by 
the  use  of  washers  of  vulcanized  India- 
rubber  or  gutta  percha,  or  other  suitable 
material ;  c  is  a  stopper,  which  is  cen- 
tred on  a  shafts  c^,  and  rests  on  a  boss,  6, 
which  projects  from  the  outside  of  the  flap, 
and  thereby  keeps  it  closed ;  </  is  a  rod, 
which  connects  the  stopper,  c,  with  a 
lever,  e,  which  is  centred  on  a  shaft,  /, 
to  one  end  of  which  lever  there  is  attached 
a  basin,  box,  or  vessel,  h,  of  the  scuttle- 
like form  shown,  and  to  the  other  a 
weight,  g,  which  is  a  little  less  than 
equivalent  to  the  weight  of  the  basin,  A, 
and  its  contents  when  full ;  an4  t  is  a 


pipe,  which  leads  from  the  top  of  the 
reservoir,  cesspool,  or  receptacle,  and 
terminates  immediately  over  the  surplus 
receiving  vessel,  A.  When  the  water  or 
other  liquid  matter  in  the  reservoir, 
cesspool,  or  receptacle,  rises  to  the  height 
of  the  pipe,  t,  it  overflows  through  that 
pipe  into  the  basin,  A,  and  when  that 
nasin  is  full,  it  drops  down,  which  causes 
the  opposite  or  weighted  end  of  the  lever, 
e,  to  ascend  and  carry  up  with  it  the 
connecting  rod,  d,  and  stopper,  c,  on 
which  the  valve  or  flap,  b,  being  sud- 
denly released,  the  liquid  rushes  out  with 
great  velocity  and  force.  And  while  this 
discharge  is  taking  place,  the  basin,  A, 
being  tilted  up  bv  the  action  of  the  lever, 
e,  keeps  gradually  emptying  itself  until 
the  ball  or  weight,  g,  becomes  so  much 
heavier  than  the  basin  with  its  diminished 
contents,  as  to  descend  and  Iraise  the 
basin;  whereupon  the  flap  or  valve,  6, 
falls  back  into  its  original  place,  and  the 
stopper,  c,  drops  upon  it,  and  keeps  it 
closed. 

A  modification  of  the  prececii^g  ar« 
rangement  is  indicated  by  the  Uttein  Jt 
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and  b^,  figs.  5,  6,  and  7,  and  exhibited 
more  io  detail  in  figs.  8,  9,  and  10.  In 
this  modification,  a  moveable  ball  is  sub- 
stituted for  the  fixed  counterpoise,  g, 
or  may  be  combined  with  it,  and 
made  to  travel  in  a  pipe  or  frame  con- 
nected with  and  partaking  of  all  the 
movements  of  die  surplus  receiving  ba- 
sin, A.  Fig.  6  is  an  end  view  ;  tg,  9, 
side  view ;  and  fig.  10  a  plan  of  a  sewer 
fitted  with  a  flushing  apparatus  con- 
structed according  to  this  modification. 
oo  is  the  sewer ;  jf/;  the  outside  chamber, 
ooBtaining  the  principal  parts  of  the 
appsratus ;  a  is  the  flap  or  valve,  which 
is  attached  to  a  shaft,  «,  which  is  sup- 
ported on  nedestals,  €ld;  b,  the  basm 
into  which  me  water  flows  after  the  water 
has  risen  to  one  given  height,  say  to  k, 
and  which  is  also  attached  to  the  shaft, 
«y  but  at  a  point  below  the  centre  of  the 
basin  Tsee  fig.  10).  c  is  the  pipe  in  which 
the  bsil,  t,  travels ;  s  is  a  hole  in  the  top 
end  of  the  basin  for  the  escape  of  the 
liquid  from  it  (when  tilted  over,  as  after- 
wards explained)  into  a  drain,  g^  com- 
municating with  the  bottom  of  the  cham- 
ber and  sewer. 

The  manner  in  which  this  apparatus 
sets  is  as  follows : — ^When  the  liquid  rises 
in  the  sewer  as  high  as  the  aperture,  A, 
in  the  wall,  it  overflows  into  ^e  basin 
till  the  weight  of  water  in  Uie  basin 
exceeds  that  of  the  flap  or  valve,  when 
the  basin  ti^  over,  and  raises  the  gate  or 
flap,  on  which  the  pent-up  liquid  rushes 
out  along  or  through  the  sewer ;  and, 
simultaneously  with  the  tilting  over  of 
the  basin,  the  ball,  t,  which  was  at  the 
bottom,  c,  of  the  tube,  runs  to  the  other 
end,  and  serves  to  keep  the  basin  down 
until  the  liquid  in  it  runs  out  dirough  the 
hole,  «,  when  the  valve  or  flap  being 
somewhat  heavier  than  the  basin  or  ves- 
sel and  ball  together,  the  flap  descends, 
and  the  basin  ascends,  in  doing  which 
the  ball,  after  passing  the  centre,  runs 
back  to  its  original  position,  and  acts  as 
a  lever  or  weight  to  keep  the  flap  or 
valve  shut 

Or,  in  place  of  the  moveable  ball  in 
the  preceding  arrangement,  there  may 
be  substituted  a  ball.  A,  suspended  from 
a-rod,  after  the  manner  of  a  pendulum, 
as  shown  in  fig.  10'.  As  the  basin,  d, 
falls,  the  suspended  ball  will  gradually 
lose  its  leverage  power  as  it  nasses  over 
the  centre  of  me  fulcrum  of  me  lever  to 
which  the  basin  is  attached;  and  con- 


versely, as  the  basin  rises  so  the  ball 
gradually  regains  power  in  proportion  to 
the  length  of  the  rod  ti)  which  the  ball  is 
hung,  and  the  distance  of  the  ball  from 
the  centre  or  fulcrum. 

In  the  preceding  exemplifications  of 
this  part  of  Mr.  Salter's  invention,  a 
chamoer  or  recess  projecting  from  the 
outside  of  the  drain,  is  employed  to  con- 
tain the  principal  part  of  the  flushing 
apparatus ;  but  it  will  be  obvious  that  the 
apparatus  will  act  equally  well  if  placed 
whoUyinside  of  the  drain,or  any  othercon- 
duit  or  receptacle  required  to  be  emptied, 
instead  of  being  placed  wholly  or  partially 
outside  of  it ;  and  there  may  be  cases  in 
which  the  placing  of  all  or  most  of  the 
parts  of  the  fiushing  apparatus  inside  will 
be  preferable  to  any  other  arrangement. 
In  the  application,  for  example,  of  this 
svstem  of  flushing  to  cesspools  and  water- 
closets,  the  best  mode  of  disposing  of  the 
different  parts  of  the  apparatus  would 
probably  oe  that  represented  in  fig.  11 
of  the  engravings. 

The  cesspool  and  water  basin  have  been 
supposed  to  be  fed  from  some  public 
water  works,  or  other  remote  source  of 
supply;  but  they  may  also  be  readily 
connected  to  the  ordinary  water  cistern 
of  a  house ;  and,  by  giving  suitable  di- 
mensions to  the  apertures  of  supply  and 
discharge  in  either  case  (which  are  easily 
calculated),  the  supply  can  be  so  adjusted 
as  that  the  cesspool  shall  discharge  itself 
once  or  twice  in  a  week,  or  oftener,  as 
may  be  deemed  expedient.  As  the  fluid 
matter  rises  in  the  cesspool,  the  ball,  a, 
flJso  rises  till  it  reaches  a  point,  when  it 
opens  the  water  cock,  g^  and  admits  water 
into  the  basin,  b.  Now  as  the  basin,  6, 
is  fixed  to  the  end  of  the  lever,  c,  which 
has  its  fulcrum  at  C,  and  that  lever  is 
connected  by  a  chain  or  rod  to  the  plug 
at  the  bottom  of  the  cistern,  it  follows, 
Uiat  on  the  descent  of  the  basin,  the  plug, 
0,  must  be  instantly  and  suddenly  opened, 
when  the  contents  of  the  cesspool  will 
rush  out  with  great  velocity.  But  in 
order  that  the  water  in  the  basin  may 
not  be  also  wholly  discharged  on  the 
instant  (which  would  be  injurious),  the 
basin,  b,  is  closed  at  top,  and  an  aperture 
made  in  the  top  of  it  of  such  size  that 
the  water  may  take  any  given  time  de- 
sired to  flow  out  of  the  basin.  The 
weight,  df  at  the  end  of  the  connecting- 
rod,  c,  is  merely  used  as  a  counterpoise 
to  the  basin,  &,  wh^  empty. 
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An  apparatus  of  the  same  kind  as  that 
last  before  described  may  be  adapted  to 
the  ordinary  water  cistern  of  a  house, 
and  that  connected  by  a  pipe  with  the 
cesspool,  so  as  to  effect  the  like  periodi- 
cal discharge  of  the  contents  of  the 
latter. 

Figs,  ll*"  and  12  show,  in.  section  and 
elevation,  a  flushing-gate,  which  is  so 
constructed  as*  to  be  self-acting.    The 
parallel  lines,  pp,  indicate  the  top  and 
bottom  of  the  sewer ;  a  is  the  axial  line, 
which  is  a  little  below  the  centre  of  the 
flap;  and  6  is  a  chamber  attached  to 
the  upper  end  of  the  flap.    Supposing 
the  water  to  be  pent  back  on  the  side  C, 
as  soon  as  it  rises  above  the  axial  line,  a, 
it  will  counterbalance  to  a  certain  extent 
the  weight  of  the  water  below  that  line, 
while  the  extra  leverage  requisite  to  raise 
the  flap  entirely,  is  obtained  by  the  water 
flowing  into  the  basins,  bb,  and  the  pent- 
up  waters  of  the  drain  are  thereby  re- 
leased.  The  basins  then  gradually  empty 
themselves  through  holes,  tt;  and  as  the 
lower  portion  of  the  flap  is  the  heavier, 
as  soon  as  the  basin  becomes  empty,  the 
flap  assumes  again  its  original  perpendi- 
cular position.    To  make  the  upper  part 
of  the  flap  quite  water-tight,  1  propose 
to  use  gusset  or  packing  pieces  of  gutta 
percha,  or  some  other  like  waterproof 
material,  attaching  one  piece  to  the  edge 
of  the  flap,  and  the  other  to  the  frame,  as 
indicated  by  the  dotted  lines  in  fig.  12. 
The  dotted  lines  in  fig.  11«  show  the  line 
outside  of  the  basins  when  two  are  used ; 
and  U  in  both  fissures  represent  the  holes 
through  which  the  water  is  admitted  into 
the  basins. 

In  fig.  13  is  given  an  elevation,  and  in 
fig.  14  a  plan  of  a  self-acting  flushing- 
gate,  a  is  the  gate  for  damming  back 
the  water ;  b,  a  rod,  having  a  joint  at  the 
centre,  to  which  is  attached  or  suspended 
a  weight,  0.  One  end  of  this  rod  may 
be  fixed  in  the  wall,  and  the  other  to 
some  portion  of  the  gate.  When  the 
water  rises  to  the  lengUi  of  the  pipe,  c, 
it  flows  through  that  pipe  into  the  basin, 

d.  The  basin,  descending  with  the 
weight  of  water  in  it,  raises  the  weight, 

e,  which  breaks  or  releases  the  joint  in 
the  rod  which  keeps  the  gate  closed. 
The  weight  of  water  behind  forces  the 

Ste  open  instantaneously,  and  raises 
e  rod  up  into  a  triangular  position.  / 
is  a  latch,  which  is  connected  by  a  lever 
to  the  end  ^f  the  lever  of  the  basin, 


which  lever  works  in  a  slot  in  the  con- 
necting rod,  so  that  as  the  basin  descends, 
the  other  end  of  the  connecting  rod  rises 
in  the  slot,  and  allows  the  latch  to  drop, 
and  fasten  the  gate  back,  that  is  to  say, 
to  keep  it  open.  When  the  water  flows 
out  of  the  basin,  the  weight,  g,  at  the 
opposite  end,  causes  it  to  rise  into  its 
original  position,  while  the  descent  of 
the  end  of  the  lever  which  has  the 
weight,  ff,  attached  to  it,  raises  the 
latch,  and  releases  the  gate.  The 
principal  part  of  the  flushing  apparatus 
18  in  this  case  supposed  to  be  inclosed 
in  the  chamber  used  as  the  man-hole  of 
the  drain;  but  this,  though  preferable, 
is  not  absolutely  necessary,  as  the  appa- 
ratus will  also  work  well  if  placed  entirely 
within  the  drain. 

Another  modification  of  the  self-dis- 
charging cistern  is  represented  in  fig. 
15. 

In  this  case,  the  disohaige  pipe  is 
placed  in  a  horisontal  instead  of  a  verti- 
cal position,  and  the  valve  or  flap  is  hnng 
with  a  joint  instead  of  rising  directly  off 
its  seat.  The  powerful  effect  which  the 
sudden  discharge  of  a  cistern  full  of 
water  must  have  in  sweeping  away  the 
deposits  of  filth  in  a  drain,  will  be  at 
once  apparent  on  inspection  of  the  figure. 
Mr.  Salter  intends  having  the  outlet 
pipes,  as  well  as  the  flap  and  basin,  made 
of  earthenware,  whion  is  considerably 
cheaper  than  cast-iron,  and  quite  as  da- 
rable.  The  cost  of  the  whole  apparatas 
will  then  be  but  trifling.  The  outlet 
pipe  can  be  made  of  any  size  to  fit  or 
join  into  the  earthenware  drain  pipes 
which  are  now  being  so  generally 
adopted. 

By  Mr.  Salter's  plans,  the  drains  are 
certain  of  being  always  cleansed  tho- 
roughly at  least  once  a  day,  and  in  rainy 
weather  much  ofiener. 

Claims.-^**  First.  I  claim  the  attaching 
to  carts  for  the  distribution  of  liquid 
substances,  of  apparatus  or  machinery 
whereby  the  outflow  is  made  dependent 
on  the  progression  of  the  cart,  and  the 
width  of  space  irrigated  can  be  varied  at 
pleasure,  as  before  described. 

'*  And,  Second,  I  claim  the  attaching  to 
drains,  sewers,  cesspools,  and  other  uke 
conduits  and  receptacles  of  apparatus  or 
machinery  whereby  the  same  are  ren- 
dered self-flushing,  as  before  exempUfted 
and  described.  ** 
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Sir,-— I  must  plead  my  professional 
avocatioDs  as  an  excuse  for  tbe  delay 
which  has  occurred  in  my  reply  to 
"  F.  F.'s"  last  letter.  I  now,  however, 
beg,  in  the  first  place,  to  relieve  his 
mind  of  the  apprenension  which  he  en- 
tertains, that  1  am  spending  my  time 
and  money  on  what  he  believes  to  be  an 
impracticable  scheme.  Such  an  impu- 
tation no  canny  Scotchman  would  wil- 
lingly lie  under ;  and  I  can  assure  him, 
that  less  than  twenty  shillings  of  money, 
and  a  few  inconsiderable  odds  and  ends 
of  leisure,  are  all  that  have  been  expended 
in  the  completion  of  what  has  been,  in 
your  pages,  magniloquently  termed — 
*^  Eraser's  Electro-magnetic  Engine*" 
The  sum  mentioned,  however,  of  course, 
does  not  include  the  cost  of  a  battery, 
nor  of  a  wire-covering  machine,  which 
were  previously  in  my  possession. 

In  applying  the  term  theoretical  re* 
suits  to  "F.  P.'s"  calculation  of  the 
working  power  of  an  eleetro-ma^etic 
machine  on  the  rotary  principle,  I  simply 
meant,  that  as  the  assumed  data  were, 
to  a  certain  extent,  theoretical,  and  not 
practically  well-understood  facts  (such  as 
the  area  of  a  steam  piston,  and  the  pres- 
sure of  steam  bearing  upon  it),  the  results 
must  be  so  likewise.  I  believe  that  the 
magnets  are  cot  found,  when  arranged 
on  the  periphery  of  a  wheel,  as  described 
by  "  F.  P.,"  to  exert  the  combined  force 
which  one  mieht  at  first  anticipate, — a 
discrepancy  the  causes  of  which  are 
hinted  at  in  my  last  letter.  Nor  would 
it  be  possible  to  attain  a  working  speed 
of  300  revolutions  per  minute.  I  have 
the  authority  of  Mr.  Robert  Davidson, 
of  Aberdeen  (a  gentleman  who,  I  be- 
lieve, has  had  more  practical  experience 
on  this  subject  than  any  other  person  in 
this  country),  for  saying,  that  when  an 
electro- motive  machine  is  performing 
work,  and  not  merely  acting  without  any 
other  resistance  than  that  afforded  by  its 
own  parts,  two  hundred  changes  of  di* 
rection  of  the  current  per  minute  f  forms 
the  utmost  limit  of  velocity  that  can  be 
attained  without  causing  a  correspond^ 
ingloss  of  power. 

This  circumstance,  which,  of  course, 
precludes  all  hope  of  attaining  success  by 
increasing  the  velocity  beyond  a  certain 
limit,  wiu  very  much  alter  the  calcula- 
tion made  by  "  F.  F."  at  the  commence- 


ment of  his  first  letter.  In  the  twelve- 
magnet  rotary  machine,  which  he  con- 
trasts with  a  column  of  96  magnets  of 
the  same  size,  arranged  according  to  my 
method,  six  changes  of  direction  of  the 
current  would,  I  believe,  be  necessary 
for  each  revolution ;  which  would  give 
83  rotations  per  minute,  instead  of  300, 
which  he  takes  for  granted.  This  would 
reduce  the  effect  produced  from  the 
raising  of  225  lbs.  to  that  of  27|  lb?, 
through  one  foot  per  minute.  Multi- 
plying this  by  8,  to  bring  it  to  tbe  ratio 
of  96  magnets,  would  give,  222i  lbs. 
through  one  foot  per  minute,  which  is 
very  little  more  than  the  effect  (200  lbs.) 
he  attributes  to  the  columnar  machine 
when  vibrating  at  the  rate  of  only  150 
(instead  of  200)  changes  of  current  per 
minute. 

''  F.  F."  cannot  coincide  with  me  in 
thinking  that  any  advantage  is  to  be 
gained  by  an  imitation  of  nature,  and 
recommends  me  to  relinquish  the  sup- 
posed analogy  between  the  muscular  and 
electro-magnetic  actions.  Now  I  confess 
that  these  are,  in  my  opinion,  the  only 
valuable  features  in  my  model ;  and  such 
is  my  belief  in  the  strength  of  the  ana- 
logy in  question,  and  my  faith  in  the 
wisdom  and  perfection  of  the  arrange- 
ments which  God  has  displayed  in  all 
his  works  (not  the  least  of  which  is  our 
own  constitution,  both  mental  and  corpo- 
real), that  I  feel  persuaded  the  readiest 
and  most  likely  way  of  overcoming  the 
difficulties  in  our  path,  and  arriving  at  a 
satisfactory  termination,  will  be  by  mak- 
ing the  study  of  that  department  of  na- 
ture which  bears  most  analogy  to  the 
subject  one  of  our  chief  guides,  though 
by  no  means,  neglecting  the  other  lights 
which  science  affords.  **  F.  F."  may, 
however,  if  of  a  different  mental  con- 
stitution, not  be  disposed  to  admit  of  an 
argument  of  this  kind,  dependent,  as  it 
is,  on  the  comparative  strength  of  a  feel- 
ing, in  reasoning  on  a  mechanical  sub- 
ject. Instances  must  occur  to  most  of 
your  readers  of  some  of  those  admirable 
mechanical  arrangements  existing  in  the 
human  body,  which  have  afforded  mo- 
dels, or  might  have  done  so,  for  some  of 
the  most  useful  and  ingenious  machines 
employed  in  the  service  of  mankind. 

In  regard  to  the  disputed  point,  of  the 
accumulation  of  galvanism  in  batteries,  I 
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am  satisfied  that  this  does  take  place  in 
some  kinds  of  battery.  In  the  one  which 
I  have  been  using,  viz.,  Smee's,  it  seems 
to  attain  its  maximum  of  accumulation  in 
about  half  a  second.  I  have  frequently 
observed,  when  experimenting  with  my 
machine,  that  when  the  contact  is  re- 
newed at  such  intervals,  a  more  vigorous 
effort  is  produced — a  heavier  weight  is 
lifted,  than  when  it  is  made  at  shorter 
intervals,  or  continued  for  a  time  un- 
broken. The  ar^ment  to  be  deduced 
fh)m  this  fact,  if  it  be  admitted  as  such, 
in  favour  of  a  comparatively  slow  mo- 
tion, is  too  obvious  to  require  to  be  dwelt 
upon. 

To  prove  that  the  principle  on  which 
my  plan  is  based,  is  incapable,  by  any 
adaptation  whatever,  of  successful  prac- 
tical application,  "F.  F."  shows  its  in- 
consistency with  certain  desiderata  which 
he  lays  down  as  indispensable  in  electro- 
motion.  These  desiderata,  or  at  all  events, 
the  first  two  of  them,  namely,  ''  the 
smallest  possible  number  of  magnets 
moving  with  the  greatest  possible  speed," 
I  believe  to  be  perfectly  gratuitous,  and 
consequentiy  that  the  desiderated  con- 
demnation is  a  non-sequitur. 

The  desiderata  that  I  should,  on  the 
other  hand,  venture  to  lay  down,  would 
be — 1st.  The  direct  and  complete  action 
of  the  magnets;  2nd.  The  means  of 
producing  in  the  magnets  themselves 
such  an  extent  of  primary  motion  or 
stroke,  as  to  be  at  once  capable  of  effective 
transference  to  the  subordinate  machi- 
nery ;  8rd.  Simplicity  and  economy  in 
the  mechanism  itself ;  and,  4th.  A  suiSi- 
ciently  powerful  and  cheap  battery. 

Tried  by  this  standard,  though  my 
machine  does  not  fulfil  every  requisite, 
yet  as  it  possesses  some  of  them  to  a 
greater  extent  than  any  other  electro- 
motive apparatus  (so  far  as  I  am  aware), 
and  may,  in  the  hands  of  practical  men 
be  made  to  fulfil  the  whole,  it  humbly 
appears  to  me  that  it  does  not  merit  the 
sweepings  condemnation  which  "  F.  F." 
has  bestowed  upon  it. 

Although  the  appearance  of  egotism, 
which  self-defence  obliges  me  to  assume, 
is  far  from  agreeable,  I  shall  have  no 
scruple  in  replying  to  the  unbiassed  and 
truth-seeking  strictures  which  "  F.  F.," 
or  any  other  correspondent,  may  think 
Draper  to  make ;  that  is,  provided  you, 
Mr.  Editor,  should  continue  to  think  the 
subject   worthy    of  a    place    in    your 


columns.  At  the  same  time,  it  is  right 
to  mention,  that  I  brought  die  matter 
forward,  in  the  first  instance,  as  a  phy- 
siological curiosity — a  piece  of  mecha- 
nism constructed  after  the  most  reqent 
and  accurate  delineations  of  the  iiucriM« 
copic  appearance  of  the  moseles  which 
could  be  made  by  an  artificial  stimalua 
to  imitate  the  functions  of  those  oi^gaos. 
I  am.  Sir,  yours,  &c., 

Wm.  F&ase^. 

Aberdeen,  NoTember  88, 1848. 
GLASS  TUBES. 

Sir, — In  reply  to  the  questum  which 
appeared  in  your  Number  ai  the  4th 
uit.,  in  reference  to  the  mode  of  joiidqg 
glass  pipes,  I  beg  to  inform  you  that  the 
Bristol  and  Nailsea  Glass  Company  pte- 
pare  a  cement  for  the  mirpoee,  with 
instructions  for  its  use.  The  pipe-ends 
being  of  equal  diameter,  they  are  abuttoi 
together,  and  the  cement  applied  in  a 
melted  state,  and  finished  similar  to  a 
plumber's  joint  on  a  leaden  pipe.  Thft 
cement  is  cheap  and  effective,  resistiag 
the  action  of  all  cold  fluids  and  gaiei^ 
either  acid  or  alkaline. 

I  am,  Sir,  yours,  &e., 

UEMnT  Malgoi<m. 

Bristol,  NoTember'33, 1848. 


THB  aLSCTlUC  LIOHT. 

This  light,  of  late  so  much  talked  of,  was 
exhibited  to  the  public  last  night  (Wednes- 
day), between  the  hoars  of  eight  and  nine 
o'clock,  from  the  portico  of  Uie  Natioiuil 
Gallery.  A  better  site  for  such  an  expert* 
ment  could  not  have  been  selected,  aad  ^ke 
novelty  of  the  exhibition  soon  attracted  to 
the  spot  a  large  assemblage  of  spectators, 
who  filled  the  street  and  terrace  opposite 
the  gallery,  as  well  as  a  great  portion  of  the 
square  below.  The  moment  the  experiment 
commenced,  the  large  open  space  in  front 
was  filled  with  a  flood  of  light,  which  paled 
the  lamps,  not  only  in  the  square,  but  also 
some  distance  down  ^^HiitehaU.  So  intense 
was  it,  that,  when  thrown  upon  the  people, 
one  eould  scan  the  countenances  of  those 
who  were  most  distant  from  the  gaOerj,  and 
discern  the  cut  of  a  man's  coat  or  tiM  pat- 
tern of  a  lady's  dress  at  the  OBtslorts  of  tlM 
crowd.  Every  now  and  then  a  strong  |Mnal 
of  light  would  be  thrown  upon  the  Nelson 
column,  bringing  it  out  from  the  suiowid. 
ing  obscurity,  from  its  base  to  its  snmmit. 
The  light  was  as  steady  as  it  was  intense^ 
and  the  shadows  which  it  cast  were  as  deep 
and  positive  as  those  which  accompany  tih« 
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strongest  sunlight.  On  the  whole,  the  ex- 
periment appeared  to  be  sucoesafnl  in  the 
hands  of  the  operator,  and  satisfictory  to 
all  who  witnessed  it. — Mommg  ChromeU. 
—[We  witnessed  another  most  brilliant  ex- 
hibition of  the  light  last  night  (Thursday)  at 
the  same  place. — Ed.  M.  M.] 
— ♦ — 

TRS  lady's  and  qbntlxman's  diart 
FOR  1849. 

Sir, — Pbrmit  me,  through  the  medium  of 
jour  valuable  journal,  to  request  the  readers 
of  the  *•  Lady's  and  Gentleman's  Diary"  to 
correct  a  slight  error  which  I  obserTo  in  the 
number  for  1849,  which  has  just  appeared. 

Page  86,  line  15  from  bottom,  for 

(«i»  a) 


read 


(«a.  s) 


It  may  be  nsefbl  to  the  junior  reader*  of 
thi  Diary  to  obeerre  that  the  oonstant  e, 
which  my  argument  does  not  require  me  to 
particnlarise,  is  independent  of  the  oo-ordi- 
nates  of  the  point  from  which  tiie  perpendi- 
•nhurs  are  supposed  to  b*  drawn,  and  is  of 
tii*fonn  


Va«  +  Aa  +1 

I  am,  Sir,  yours,  &c., 

Thos.  p.  Kibkman. 

Croft  Rectory,  near  Warrlogton, 
November  25. 1848. 


8PICIFICATI0NS  OF  ENGLISH  PATBNT8  SN- 
UOLLKD  BBTWKBN  THB  25tH  OF  MOVBM- 
BBR,  AND  2nd  OF  DBCBMBIR,  1848. 

Thomas  Richardson,  Newcastle-upon- 
Tyne,  Chemist.  Fbr  iw^^rovementg  in  the 
nuoM^iMTt  of  manure.  Patent  dated 
May  26,  1848 ;  specification  enrolled  No- 
Tember  25, 1848. 

These  improvements  consist  in  dissolving 
or  decomposing  animal  matters,  such  as 
bones  or  guano,  containing  phosphates  of  lime 
and  magnesia,  in  the  liquor  of  alum  works, 
known  as  "  mother  salts,"  or  in  a  solution 
of  rough  Epsom  salts,  such  matters  being 
mixed  with  a  small  proportion  of  either 
nitrate  of  potash,  soda,  lime,  or  magnesia,  or 
nitric  acid.  The  mode  of  operating  is  as  fol- 
lows : — ^The  animal  matters  are  placed  in  an 
iron  vessel,  lined  with  strong  sheet  lead,  apd 
mixed  with  one  of  the  nitrates,  or  with  nitric 
acid,  and  mother  or  rough  Epsom  salts  in 
the  proportion  of  bones  or  guano  containing 
75  lbs.  of  the  phosphates,  to  100  gallons  of 
mother  salts,  or  300  lbs.  of  rough  Epsom,  dis« 
solved  in  the  snMllest  quantity  of  water  pos- 
stble.  The  proportion  of  the  nitrate  or  nitric 
addfeotbephospbatasis  to  be  as  1  to  26,  wheu 


bones  are  used,  and  only  half  that  quantity 
when  guano.  The  mixture  is  then  boiled 
until  the  animal  matters  disappear,  and  it 
attains  the  consistency  of  paste.  It  is  then 
removed  ai^d  dried  by  subjection  to  a  heat 
not  exceeding  300°  Fahr.,  lest  the  animal 
matters  should  be  injured  ;  after  which  it  is 
reduced,  to  powder  and  applied  in  the  ordi- 
nary way  as  manure.  The  bones  are  to  be 
ground  up  between  edge  stones  in  the  first 
instance ;  and,  in  order  to  economise  fuel, 
rough  Epsom  salts  may  be  mixed  with  the 
mother  salts  in  the  proportion  of  3  lbs.  of 
the  former  to  one  gallon  of  the  latter. 

Clahn.— The  employment  of  mother  salts, 
or  rough  Epsom  salts  in  solution,  separately 
or  combined,  and  in  conjunction  wiUi  either 
nitrate  of  soda,  or  nitrate  of  potash,  or 
nitrate  of  lime,  or  nitrate  of  magnesia,  or 
nitric  acid,  to  dissolve  or  decomjpose  animal 
matters  containing  phosphates  of  lime  and 
magnesia. 

MosBS  PoOLB,  London,  Gentleman,  For 
tmprovementg  in  propelling  vesteU,  Patent 
dated  May  26,  1848  ;  specification  enrolled 
November  25,  1848.  (Communicated  from 
Lieut.-CoI.  Sir  T.  Leviiigston  Mitchell.) 

This  invention  consists  in  the  application 
of  a  screw  constructed  on  the  principle  of  the 
"  Boomarang,'*  and  placed  in  a  suitable  axial 
position,  to  the  propelling  of  vessels.  On  ob- 
serving the  motion  of  the  boomarang  in  the 
air,  whirling  round  a  hollow  centre  and 
leaving  a  vacant  centre  of  gravity,  it  oc- 
curred to  Lieut.-Col.  Sir  T.  Levingston 
Mitchell  that  its  centre  of  motion  would  be 
found  to  be  on  a  right  line,  which  would 
divide  the  boomarang  into  three  portions,  in 
such  manner  as  that  the  eccentric  portions 
should  equal  the  central  one ;  and  this, 
Lieut.*Col.  Mitchell  subsequently  proved  to 
be  the  case.  The  bearing  of  the  boomarang 
screw  in  which  the  rotary  shaft  fits,  is  con- 
sequently to  be  placed  in  this  newly. dis- 
covered centre  of  motion,  and  suitably  at- 
tached. The  adyantages  of  this  form  of 
screw  are  stated  to  consist  in  its  working  in 
the  water  obliquely  to  the  radius  of  rotary 
motion,  and  being  free  from  lateral  pressure. 

Claim.  —  The  employment  of  screw 
propellers  of  the  **  peculiar  character  de- 
scribed.'' 

[We  make  no  doubt  that  the  idea  of  this 
propeller  is  new  to  Colonel  Mitchell,  but  if 
the  reader  will  refer  to  the  Meeh.  Mag,, 
Yol.  xU.  pp.  238, 256,  268 ;  vol.  xlii.  p.  234  ; 
vol.  xlix.  p.  130  ;  he  will  perceive  that  it  is 
identical  with  the  parabolic  propeller  pa- 
tented two  or  three  years  ago  by  Mr.  Hodg- 
son, and  repeatedly  tried  with  great  success.  ] 
Abraham  Solomons,  London,  Merchant, 
and  BoNDY  Axulat,  Rotherhithe,  Surrey, 
Printer.  Wbr  mprovfmenU  in  ike  vumti- 
faeUgr%  qf  ^os,  for,  ehtareoai  and  certain 
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acids.    Patent  dated  May  26,  1848 ;  spe- 
dfication  enrolled  Norember  25,  1848. 

Theie  improTements  refer  to  the  destmc- 
tiTe  distiUatioD,  or  carbonization;in  close  ves- 
lelB,  of  wood,  peat,  turf,  refuse  of  dyewoods, 
and  other  vegetable  matters,  Uy  means  of 
steam  of  high  temperature,  whereby  gas, 
tar,  charcoal,  (of  any  required  degree  of 
carbonization)  and  pyroligneons  and  acetic 
acids  are  produced. 

The  apparatus  employed  consists  of  a 
strong  cast  or  wrought  iron  cylinder,  firmly 
imbedded  in  masonry,  which  encloses  a  cy- 
linder of  the  same  kind  that  is  kept  at  a 
convenient  distance  from  the  interior  cir- 
cumference of  the  outer  cylinder,  by  suit- 
able iron  stays.  The  inner  cylinder  contains 
B.  casing  of  sheet  iron  within  which  the  wood 
to  be  carbonized  is  placed.  The  outer  cy- 
linder is  heated  by  a  furnace,  placed  under- 
neath, in  &e  flue  of  which  is  coiled  the  steam 
indnction-pipe,  so  that  the  heat  in  its  pas- 
sage to  the  chimney  may  be  partially  im- 
parted to  the  steam  which  is  admitted  from 
a  boiler,  through  the  coil  of  pipes,  into  the 
outer  cylinder,  whence  it  passes  into  the 
inner  cylinder,  and  to  the  wood  contained 
in  the  casing.  The  liquid  and  gaseous  pro- 
ducts are  allowed  to  escape  into  the  air  or 
into  suitable  refrigerators,  and  manufactured 
by  well-known  means,  into  gas,  tar  or  acids. 

When  sawdust,  refose  of  dye-woods,  &c., 
are  to  be  operated  upon,  they  are  placed  in 
iCTeral  cylinders  of  comparatiyely  small  dia- 
meter, which  are  placed  inside  the  inner  cy- 
linder and  treated  as  before  described.  Or 
they  may  be  moulded  into  any  desired  shape 
under  pressure,  with  or  without  admix- 
ture with  any  other  substance,  and  then 
submitted  to  the  process  of  destructive  dis- 
tillation or  carbonization.  Or  they  may  be 
placed  in  cylinders  in  an  ordinary  retort, 
and  subjected  to  the  common  process. 

Claim, — ^The  production  of  gas,  tar,  char- 
coal, and  pyroligneons  and  acetic  acids  by 
destructive  distillation  or  carbonization, 
through  the  agency  of  steam  of  higb  tem- 
perature. 

Gborob  Remington,  Warkworth, 
Northumberland,  C.E.  For  improvements 
m  locomotive  enginee,  and  in  marine  and 
stationary  engines.  Patent  dated  May  26, 
1848  i  specification  enrolled  November  25, 
1848. 

These  improvements  consist,  1st,  in  con- 
verting reciprocating  rectilineal  motion  into 
rotary  motion.  2nd.  In  converting  rotary 
motion  into  reciprocating  rectilineal  motion. 
And,  3rd.,  in  a  mechanical  arrangement  for 
reversing  the  action  of  enginea. 

1.  Upon  the  revolving  shaft  is  fixed,  at 
right  angles,  a  lever,  to  the  other  end  of 
which,  and  on  one  side  is  attached  a  small 
rectangular  block.    On  that  side  of  the  lerer 


which  carries  the  block  is  a  square  metal 
plate  containing  two  slots,  one  horizontal 
and  the  other  vertical,  and  intersecting  eadi 
other  at  right  angles  in  the  centre  of  the 
plate.  The  revolving  shaft  passes  through 
the  vertical  slot,  so  that  the  plate  may  travel 
freely  up  and  down  over  it.  The  block 
(which  is  somewhat  longer  than  the  breadth  of 
the  vertical  dot)  is  placed  in  the  horizontal 
slot.  Supposing  the  lever  to  be  upright, 
slightly  deviating  from  the  perpendicular 
which  is  parallel  to  the  vertical  slot,  and 
that  a  downward  motion  is  oommanicated 
from  a  steam-engine  to  the  plate,  to  the  loll 
extent  of  the  vertical  slot ;  the  rmlt  will  be 
that  the  block  will  travel  from  the  oentre  to 
the  end  of  the  horizontal  slot,  that  the  lever 
will  assume  a  position  the  reverse  of  the 
one  in  which  it  was  first  placed,  and  that 
the  main  shaft  will  have  made  one  half  of 
an  entire  revolution.  The  dead  oentre  is 
then  overcome  by  a  fly-wheel,  and  an  up- 
ward motion  given  to  the  plate,  whereby  the 
revolution  of  the  main  shaft  is  completed, 
and  the  lever  brought  back  to  the  first  poai- 
tion  ready  for  the  second  operation. 

2.  Tlie  arrangements  for  converting  rotary 
motion  into  reciprocating  rectilinear  motioii 
are  the  reverse  of  those  just  described. 
Where  the  rotary  motion  is  to  be  commani- 
cated  to  the  end  of  a  crank-shaft  or  crank- 
pin  upon  a  wheel,  the  vertical  slot  may,  it 
is  said,  be  dispensed  with,  and  the  horizontal 
one  only  used,  or  a  groove  may  be  anbsti- 
tttted  for  the  slot. 

3.  The  apparatus  for  reversing  the  engine 
would  scarcely  be  intelligible  without  draw- 
ings. 

Claims. — 1st.  The  application  to  locomo- 
tive, marine,  and  stationary  engines  of  the 
medianical  principle  (involved  in  the  ar- 
rangements 1  and  2)  before  described,  wUh 
the  exception  in  the  case  where  a  one-slotted 
or  grooved  plate  is  used,  and  then  only 
when  working  inude  the  cylinder. 

2nd.  The  apparatus  for  reversing  the 
engine  as  described  and  exemplified  in  the 
drawings. 

Gborqb  Hbn&t  Bursill,  Homsey- 
road,  and  Jambs  Patbrbon,  City-road, 
and  John  Mathbws,  Old- street,  Middle- 
sex, Engineers.  For  a  certain  improved 
mtthod  or  methods  of  treating  malt  lifuars 
and  other  liquids  or  fluids^  and  certain  tM- 
provements  in  machinery  or  apparahu  /br 
sffecling  such  improved  method  or  methods 
qjr  treatment.  Patentdated  May  22, 1848 ; 
specification  enrolled  November  22,  1848.* 

The  invention  which  forms  the  subject  of 
this  patent  consists  in  impregnatuig  malt  H- 


•  Omitted  In  oar  abstaaeti  last  week,  la  eonae- 
luenott  of  the  jntoBt  Itself  havlngbMB  onlttsd  In 
^   published  lists  of  patents. 
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qnidi,  tnd  other  flalda  with  carbonic  acid  gaa 
in  small  quantities,  and  as  they  are  required 
for  cODSomption, which  is  effected  while  in  the 
act  of  forcing  or  lifting  the  liquid  by  a  suitable 
arrangement  whereby  a  proportionate  quan* 
tity  of  carbonic  acid  gas  is  drawn  from  the 
gasometer  at  the  same  time  as  the  liquor  is 
drawn  from  the  beer  barrel,  and  caused 
to  mingle  with  it  in  the  barrel  of  the 
pump. 

GWmt.— The  impregnating  of  liquids 
with  carbonic  add  gas  in  small  quantities, 
and  as  they  are  required  for  consumption^ 
and  the  machinery,  described  in  the  specifi- 
cation, or  any  other  suitable  apparatus  for 
effecting  the  same. 

J  AMIS  Parker  Prnnt,  Clarendon, 
place,  Notting.hiil,  gentleman.  For  ctfr- 
tain  improvement9  in  obtaining  copper  from 
copper  oree.  Patent  dated  May  26,  1848 ; 
specification  enrolled  November  25, 1848. 

These  improTements  consist  in  decom- 
posing Uie  carbonates  and  oxides  of  copper 
ores  by  leayes,  chips  of  wood,  charcoal,  or 
other  similar  carbonaceous  matters,  during 
the  process  of  smelting.  The  furnaces 
employed  are  of  the  ordinary  melting  and 
rererbertory  kind  used  in  Swansea  and 
Holywell,  differing  only  in  this,  that  the 
crown  is  brought  in  closer  proximity  with 
the  bottom  in  order  to  keep  the  flame  and 
heat  down  upon  the  mass;  and  that  the 
fiimace  is  made  larger  to  admit  of  the  em- 
ployment of  wood  as  the  fuel.  The  furnace 
being  heated  to  white  heat,  the  copper  ore, 
previously  broken  into  pieces,  is  introduced 
through  tiie  crown,  and  when  fused  a  suffi- 
cient quantity  of  leaves,  wood  chips,  char- 
coal  or  other  similar  carbonaceous  matter 
if  thrown  in  upon  it.  Or  the  copper  ore 
may  be  reduced  to  powder  and  mixed  with 
the  carbonaceous  matter  prior  to  its  intro- 
duction into  the  furnace.  The  copper,  when 
separated  from  its  compounds,  is  received 
into  t  cavity  in  the  furnace ;  after  which 
it  is  tapped  and  run  out  into  moulds  in  the 
usual  way. 

C/atm. — ^The  decomposing  the  carbonates 
and  oxides  of  copper  ores  by  means  of 
leaves,  chips  of  wood,  charcoal,  or  other 
s'mUar  carbonaceous  matters  during  the 
smelting  process. 

Matthbw  Haoub,  Waterhead  -  mills, 
Lancashire,  machine-maker,  and  Joseph 
FiRTB,  Hnddersfield,  cotton  doubler.  For 
certain  inq>r09ement»  in  machinery  for 
twitting  and  doubling  cotton  yams,  and 
other  fibrovs  materials^  Patent  dated  May 
26, 1848 ;  specification  enrolled  November 
25,  1848. 

These  improvements  refer  to  twisting  or 
twining  jennies,  and  eonsist  in  combining 
the  carriage,  headstock,  and  spindles  with 


certain  mechanical  arrangements  in  such 
manner  that  they  shall  perfons,  without  the 
aid  of  manual  power,  these  seven  operations^ 
namely: 

Ist.  The  "  running  out"  of  the  carriage, 
whereby  a  continuous  supply  of  mule  or 
throstle  yam  is  delivered  to  the  spindles. 

2nd.  The  rotation  of  the  spindles. 

3rd.  The  "  stripping  off,"  whereby  the 
rotation  of  the  spindles  is  momentarily 
checked,  and  a  small  portion  of  the  twisted 
yam  lifted  off  their  stents,  simultaneously 
with  which  the 

4th  operation,  or  ''  Valler  movement," 
as  it  is  termed,  takes  place.  Mj  which  the 
delivery  of  the  twisted  jam  upon  the  spin- 
dles is  regulated. 

5th.  The  •*  putting  U'p"  of  the  carriage. 

6th.  The  *•  winding  on,"  whereby  the 
twisted  yam  is  wound  upon  the  spindles  in 
successive  coils  at  a  differential  speed  pro- 
portionate to  the  varying  size  of  the  cop. 

7th.  The  "  cop  oi:  shaper  movement " 
whereby  the  cop  is  b  nilt  up  in  an  uniform 
and  proper  shape  ^apon  fill  the  spindles 
simultaneously. 

Claime.-'l.  Effectuating  the  roUtion  of 
the  fast  motion  shaft  uniformly  in  one 
direction,  whereby  any  back  lash  or  shock 
to  the  working  parts  of  l;he  machinery  is 
avoided. 

2.  The  mode  of  rnnnin;^  out  the  carriage 
by  means  of  a  scrciU  wheel  and  endless  band, 
thereby  dispensing  with  the  use  of  racks 
and  straps  ordinarily  employed  for  that 
purpose. 

3.  The  puttin;;  up  the  carriage  by  revers- 
ing the  action  of  the  8cn>ll  wheel,  &c. 

4.  The  faller  movem&.it. 

5.  The  mode  of  wind  ing  on  the  yarn  at  a 
varying  speed  biy  means  of  a  leather  friction 
cone  and  lever  acting  npon  the  rim  pulleys 
and  endless  ba  nds. 

6.  The  cop  motion. 

7.  The  systematic  mechanical  arrange- 
ment, or  any  modifier tions  of  them,  or  their 
equivalents,  'thereby  the  machinery  is  made 
to  perform  the  reqnired  operation  inde- 
pendently of  manual  power. 

William  Sbatos  ;,  Camden- town,  Mid- 
dlesex, gentleman.  For  improvement*  in 
closing  tubes^  and  in  preventing  and  re» 
moving  the  inerutta  tion  in  boilers.  Patent 
datent  May  30,  184  8  ;  specification  enrolled 
November  30,  184H. 

These  iDaprovenv  ants  consist, 

1.  Inclosing  tl  le  ends  of  the  tubes  of 
steam  boilers  and  steam  generators,  so  as  to 
make  them  round  and  hemispherical.  When 
the  tubes  are  of  iron  they  are  heated  to  a 
welding  beat,  and  placed  on  a  vertical  iron 
or  steel  mandril,  with  the  end  to  be  closed 
projecting   iligU  tly  beyond    it,    and  sub- 
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mitted  to  the  action  of  a  laitably  formed 
die  under  presMire.  When  the  tubes  are  of 
copper,  or  of  any  alloj  of  that  metal,  they 
are  submitted  to  the  same  process,  with  the 
exception  of  heating,  and  as  the  end  cannot 
be  perfectly  dotied,  a  small  hole  is  left  or 
made  in  it  wliich  is  afterwards  closed  by  a 
rivet  of  the  same  metal  in  the  usual  way. 

2.  In  removing'  and  prcTenting  incrusta- 
tions In  steam  £>ilers  and  generators,  by 
precipitating  the  lime  (of  which  they  are 
generally  formed),  by  oxalic  acid,  or  car- 
bonate of  pottish,  or  carbonate  of  soda,  or 
other  chemical  agcLits,  in  a  tank,  and  filter- 
ing it  through  charcoal  and  sand ;  that  is  to  say, 
when  there  is  aot  sufficient  time  to  allow  of 
the  precipitation  pit)paratory  to  the  admis- 
sion of  the  water  into  the  steam  boiler  or 
generator.  Or,  in  employing  chemical 
agents,  such  as  nitric,  muriatic,  or  acetic 
acid,  &c.,  to  hold  thii  lime  in  solution,  and 
enable  it  to  be  blown  off  from  time  to  time. 
Or,  in  using  in  the  steam  boiler  or  gene- 
rator,  sawdust  or  charcoal,  which,  by  its 
mechanical  actioct,  prevents  the  formation  of 
deposits.  When  oiperatiiigon  salt  water,  salt, 
soda,  or  saltwort  is  used.  The  relative  quan- 
titles  of  thechemi«^  age  Dts  to  be  employed, 
are  to  be  determin«3d  by  a  previous  analysis  of 
tlie^  water ;  and  to  remox^e  any  incrustation 
which  may  have  b*een  formed  a  priori,  an 
excess  of  the  chenutcal  agioit  employed  must 
be  used. 

Claims.^l,  The  closing*  the  ends  of  the 
tubes  of  steam  bailers  anid  generators  by 
dies,  as  described. 

2.  The  mode  of  p  reventiiig  and  removing 
the  incrustations  in  .steam  b  oilers  and  gene- 
rators, as  described. 

William  Wood,  Cranme  r-place,  Water- 
loo-road, Surrey,  carf  -et  mani  ifacturer.  For 
improvements  in  weCkVing  etrpetSf  and  in 
printing  carpets  and  a  t  her  fabrics.  Patent 
duted  May  30, 1848;  specification  enrolled 
November  30,  1848. 


The  patentee  remarks,  that  iaj  leaving 
hollow  looped  carpets,  or  pile-eut  iabrioi 
generally,  which  are  printed  in  the  warp  or 
afterwards,  only  sufficient  wooUen  material 
to  form  the  loop  is  used,  and  that  linen 
yam  being  the  material  of  wfaidi  the  re- 
mainder of  the  fabric  is  composed,  it  is  4A» 
cient  in  substance,  elastidty,  and  waroath. 
His  invention,  therefore,  consists,  firfUgf^ 
in  giving  additional  substance,  or  thicken- 
ing,  or  *'  dead,''  as  it  is  termed,  to  the 
fabric,  by  employing  another  weft  of  a 
thicker  kind  at  the  back  or  in  the  body  of 
it.  Secondly,  In  order  to  overcome  the 
obstacle  which  has  hitherto  prevented  the 
more  general  applieation  of  mechaaieal 
printing  to  hollow  looped  and  pile-cut  fiib- 
rics,  and  which  consists  in  the  diffieolty  of 
imparting  sufficient  colour,  and  resalts 
from  not  being  able  to  pass  the  printing 
cylinder  exactly  over  the  same  parts»  he 
adopts  the  following  mechanical  arrastgesaent. 
Above  the  printing-table  on  which  the  Csbric 
is  kept  distended,  are  placed,  longitudinally, 
guide  rails,  on  which  travels  to  and  fro  the 
printing  frame,  which  carries  the  printiiig 
cylinders,  having  the  pattern  engraved  or 
formed  on  their  peripheries,  together  with 
the  colour  can  and  distributing  roUers.  On 
the  axes  of  these  cylinders  are  keyed  toothed 
wheels,  which  gear  into  toothed  racks  made 
fast  to  the  guide  rails,  so  as  to  ensnre  the 
cylinders  passing  over  the  same  portioos  of 
the  fabric  as  the  frame  travels  to  and  fro, 
and  whereby  any  amount  of  colour  may  be 
imparted  to  it. 

Claim  1. — ^The  mode  of  mannfaetnrtag 
hollow  looped  carpets,  and  pile  eat  fabrica, 
woven  with  printed  yams,  or  coloured  or 
plain,  and  afterwards  to  -be  printed,  with 
additional  weft,  as  described. 

2.  The  printing  of  these  fabrics  by  means 
of  cylinders,  or  rollers,  actuated  or  eon- 
trolled  BO  as  to  ensure  the  pattern  i 
over  the  same  portions  of  the  fabrics. 


^  aSKLT  Xiar  of  new   BNGLISH   PAtRKtS. 


l*icrTC  Armand  Lecomte  da  Ponlau  lemoreaa,  of 
ISklnner't-place,  Size -lane,  fore  ertain  in  iprovements 
in  the  proceiw  of  and  apparati  i»  for  treating  fatty 
bodies,  apd  in  the  applicatic  n  of  the  products 
thereof  to  Tarious  useful  purpo  »e8.  (Biung  a  com- 
munication.)   November  25;  i  ixmontlis. 

John  Goucher,  of  Woodsetts,  in  the  W  est  Riding 
of  the  County  of  York,  agriculta  ral  macli.bie  malcer, 
for  a  machine  for  thrashing  con  \  and  ot  her  grain. 
Movcmbcr29;  six  months. 

John  Lane,  of  Liverpool,  am  I  John  Taylor,  of 
Liverpool,  engineers,  for  improve  ments  in  engines, 
boilers,  and  pumps  in  rotary  carrfc  igcs,  in  p  fopelllng 


vessels,  in  the  construction  of  boats,  in  extinguish- 
ing lire,  and  in  brewing.  November  2V ;  six 
months. 

£dward  Schunck,  of  Rochdale,  Lancashire,  che- 
mist, for  improvements  in  the  manufacture  of 
malleable  iron,  and  in  treating  other  product* 
obtained  in  the  process.  November  26  -,  mx 
months. 

William  Roth  well  Lomax,  of  Banbury,  Oxford, 
engineer,  for  improvements  in  machines  for  cutttnic 
hay  and  straw  into  chalf.  and  for  cutiiug  ott.in- 
vegeuble  substances.    November  29;  alx  mMitka. 
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WISKLT  LtSt  Of  1IS816KB  VOm  AKTICLS8  OF  UTILITY   ABGTSTSUCD. 
Date  of  No.  in 

Re^Istra-theRe- 

tion.      gister.     Proprletora' Names.  Addresses.  Subjects  of  Designs. 

Not.  23      1876     Charles  Rowley  Birmingham Ticket  holder. 

,r     1677     John  Ferrabee  and  Son,  Stroud,  Gloucestershire ^...  Knife,  with  guard,  for  cutting 

vegetables  and  other  sub- 
stances. 

„      1678      Joseph  Ashfbrth  &  Co.,  Sheffield Ratchet  wrench  or  spanner. 

„      1679      Willfam  Tortoise John's  street,  Clerkenwell Paper  cutting  slide. 

24  1680      Thomas  Evans Southampton-street,  Strand Expanding  shirt  collar. 

„      1681      Uenry  Browne Walworth A  bath  cock. 

„      1682      Frederick  Allen  Birmingham Brooch  fastening. 

„      168S     Jant)ld  and  Sons St.  Paul's  Churchyard,  London,  Juvenile     artists'      draining 

table. 

25  1684     John  Gilby  Chelmsford  Reins  for  driviog  or  riding. 

t,  1685  The  Broomsgrove  Rail- 
way Carriage  Com- 
pany   Broomsgrove    ..^ Pipe  Joint  and  fastening. 

27     1686     HaldaneandRoe Edinburgh.. Tap  or  cock  for  drawing  off 

liquids. 
„      1687      JohnPetrie « Rochdale Wringing  and  mangling  ma- 
chine. 

„      1688      T.  a&d  W.  Roberson  ...  Ardrossan Pentagraphlc  delineator. 

3U      1689      Clarke  &Timmins  •»....  Birmingham Music  stool,  screw  tube,  and 

box. 


Wedgwood's  Patent  Improved  Manifold  Writer* 

THIS  INVENTION  will  produce  a  LETTER  and  its  COPY  at  ONE  OPERATION;  or,  If  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink,  and  with  a  Pen  that  requires  no  repairs ; 
it  it  Simple  in  its  Operation,  is  Cheap  and  Portable  in  ito  Construction,  and  is  capable  of  effecting  an 
immense  saving  of  time  and  expense.  To  Merchants,  Bankers,  Members  of  Parliament,  and  Solicitors, 
and  Indeed  to  all  persons  who  have  occasion  to  write  much,  and  who  desire  to  retiun  Copies  of  their 
Letters,  or  to  send  Duplicates  abroad,  this  Invention  will  prove  invaluable. 
Abo  Wedgwood's  Registered  CLIP  DESKS  for  Holding  Down  the  Copy  Leaf  whUst  Writing. 

MANUFACTORY:  4,  RATHBONE  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 


To  Engineers  and  Boiler-Makers. 

XA^-^ELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  STEAM-BOILERS,  Tubes 
X4  for  Steam  Qas,  and  other  purposes  ;->all  sorts  of  Gas  Fittings.  The  Birmingham  Patent  Icon 
Tube  Company,  42,  Cambridge-street,  Birmingham,  and  Smethwick,  Staffordshire,  manufacture  Boilers 
fUid  Gas  Tubes,  under  an  exclusive  License  from  Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers  of  Marino  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent ;— are  Stronger,  Luhtcr,  Cheaper,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in  the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT,  BIRMINGHAM. 
Works — Smethwick,  Staffordshire. 

LONDON.  warehouse-No.  68,  upper  thames-street. 

OVTTA  PERCHA  COMPAITSrS  WORKS 

WHARF  ROAD,  CITY  ROAD. 

London,  Ut  April,  1848. 
ftfHB  OUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadily  increasing  demand 
^    for  the  Patjbmt  Gura  Ps&cba  Drivihg  Bakds  justifies  the  utmost  confidence  that  they  are  fUUy 
approved. 

Their  dnrabUity  and  strength— permanent  contractility  and  uniformity  of  substance — ^their  non- suscep- 
tibility of  injury  Rom  contact  with  Oils,  Grease,  Acids,  Alkalies,  or  Water— and  the  facility  with  wMch  the 
single  joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  lor  allhost  all  working 
purposes,  and  decidedly  economical. 

GoLosHSs,  Tvbino  of  all  siaes,  Botjoixs,  Catheteks,  St£TUXscop£s,  and  other  Surgical  Instruments; 
MooLDijiGS  worn.  PiOTuas  Fkamss  and  other  decorative  purposes;  Whips,  Thokgs,  Txknxs,  Golp,  and 
CftxcxBT  Balu,  &c.,  in  great  variety. 

Patent  Ontta  Percha  Shoe  Soles« 

The  applieabillty  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  Iteen  extensively  and  satisfactorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  Indeed,  experience  has  proved  that  Gutia  Percha  Soles  wear  twice 
as  long  as  leather,  with  great  additional  personal  comfort;  nnd  they  remain  perfectly  impervious  to\(i-t 
until  quite  worn  through. 
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ADtERTt8£lff«NT8. 


To  InTentora  and  Patentee*. 

MESSRS.  ROBERTSON  &  CO., 

PATBHT  SOLICITOmS, 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
Ebitok  of  the  Mbchavxcs'  Maoazivs  from  its 
commencement  in  1823,  is  principal  partner,) 
undertake 

The  procuration  of  Patents 

For  England,  Scotland,  Ireland,  and  all  Foreign 
Countries,  and  the  transaction  generally  of  all  busi- 
ness relating  to  Fatevts. 

flpeclflcatlons  Drawn  or  HerUed. 

DI8CLAIMB&8,  AND  MEMORANDUMS   OV 
▲LTSaATION    PRBPARSD     AND    BNROLLVD. 

GaToats  Entered  and  Oxfpositlons 
Condncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searches  msde  for  Patents,  and  Copies  or 

Abstracts  Supplied. 

AdTlce  on  oases  snbndttedj  die.  die. 

MK88RS.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.1617(I5  James  I. )>  and  regularly 

continued  down  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 

Adyantases  of  Registering  De- 
signs for  Articles  of  Utility. 

Under  the  New  Deiign*  Act,  6  and  7  Vic.  e.  65. 

Protection  for  the  whole  of  the  three  Kingdoms 
by  one  Act  of  Registration. 

Protection  for  a  term  of  three  years. 
Protection  at  a  moderate  expense  (ftom  12/.  to  201.) 

Protection  immediate,  (may  be  obtained  in  most 
oases  within  a  couple  of  days.) 

Power  of  granting  licenses  for  any  of  the  three 
Kingdoms,  or  any  of  the  cities,  towns,  or  districts 
thereof,  to  one,  two,  three,  or  any  greater  number 
of  persons. 

Summary  remedy  for  Infringements. 

For  a  copy  of  the  Act,  with  Table  of  Fees,  and 
Explanatory  Remarks,  see  Mechanieif  Magazine, 
No.  1047,  price  3<f.;  and  for  Lists  of  Articles  re- 
gistered under  the  New  Act,  see  the  subsequent 
Monthly  Parts. 

Specifications  and  Drawings,  according  to  the 
Provisions  of  the  Act,  prepared,  and  Registrations 
effected  without  requiring  the  personal  attendance 
of  parties  in  London,  by  Messrs.  ROBERTSON  and 
Co.,  Patent  and  Designs  Registration  Agents,  ICO, 
Fleet -street. 

Ornamental  Designs  also  registered  under  the 
5  and  6  Vic.  c.  100. 


PATENT  ELECTRIC  LIGHT  COMPANY.— 
To  supersede  the  use  of  Gas.--(ProyisionaIIy 
Registered. )~ A  Company  is  in  course  of  formation. 
Prospectuses  will  be  issued  in  a  few  days.  All 
communications  for  the  present  to  be  addressed  to 
the  Promoters,  12,  Pall-mall  east.— Dated  Novem- 
ber 29,  1848. 

QCIENCE  rernu  SEWERS.— A  Plan  for  Im- 
*^  proving  the  Drahiage  of  the  Metropolis.  "  Well 
done,  ever  done;  ill  done,  never  done."  By  an 
Engineer. 

London:  Published  by  James  Gilbert,  49,  Pater- 
noster-tow.    Price  Three-pence.    1848. 


nie  Itailway  Record^ 

(EDITED  BY  JOHN  ROBERTSON,  M.A^) 

IS  published  early  every  Saturday  MomiBS,  and 
contains  full  and  exclusive  Reports  of  afl 
Railways  Meetings,  with  the  OfBcial  DocumeBta 
in  ftill ;  Railway  Law  Cases,  Railway  Share  Uals, 
and  Traffic  Returns,  and  all  matters  aflectisg  Bail- 
way  Proprietors.  It  is  considerably  larger  than  aaj 
other  Railway  Paper,  and  is  exclusively  devoted  to 
this  branch  of  enterprise. 

The  Bailwmg  Record  will  be  found  a  pecvliariy 
eligible  medium  for  Advertisers  of  all  aitideB 
connected  with  Railway  Companies,  and  all  nut* 
ters,  whether  of  use  or  luxury,  which  it  is  aooglit 
to  bring  under  the  notice  of  Capitaliata. 

Price  Gd.  stamped;  Office,  153,  Fleet-street,  Lon- 
don. 


NOTICES  TO  CORRESPONDENTS, 
A  stamped  ediliom  of  Ike  MechdmUtT  Mugaxime, 
to  go  hy  poet,  price  \d.,  ie  puUiehed  everp  Fridap, 
at  4  o'clock,  p.m.,  preeUelp,  umd  eoniabu  the 
Cialme  of  all  Ou  Spedjlcatiome  BmrolUdy  Nam 
Patent*  eeaied,  and  Articlee  of  UtUilp  rtgUitred 
during  each  week,  up  to  the  time  of  going  to  prate. 
Subtcriptione  to  be  paid  in  adrunce.  Per  «M«ai 
1 7«.  id.,  halfyearlg  Se.  id.,  quarlerlp  4t.  4d,  Poa^ 
office  Ordere  to  be  made  payable  ai  the  Strand  OJfc*, 
to  Joseph  Clinton  Robertson,  of  166,  FltetHtttet. 


CONTENTS  OF  THIS  NUMBER. 
Description   of  Cole's    Patent  Steam  Engine 

Safety  Valves— (icr</A  engravings) ^^.^  S19 

On  the  Storing  of  Timber.    By  Brigadier  Ge- 
neral Sir  Samuel  Ben  tham  ».^.«^  SU 
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MA,  HANAT  ADOOOK's  PATINT  IMPftOTKMSNTS  IK  WnrXeiB  AKD  ITXEB-FIJLCKS. 

tPatent  dated  Jane  8, 1848.    Specification  enrolled  Dooember  2, 1848.] 


Mr.  Adcogk  prefkces  the  description 
of  bii  prefletat  inrentiob  with  tb«  fbllow- 
ing  remarks : — 

*'  In  furnaces  and  fire-places,  as  usuMly 
constructed,  there  are  a  series  of  fire- 
bttit  On  which  the  ooal  it  laid,  and  there 
ii  generally  a  conaiderable  space  from 
■uch  Odal  to  the  upper  part  of  the  furnace, 
80  that  a  stream  of  oold  air  entering 
through  the  fire-doon  is  constantly  flow- 
ing into  the  furnace*  and,  bycommixiny 
with  the  heat,  reduces  the  temperature. 
The  interstices  of  the  fire-bars  also,  when 
not  properly  covered  with  ftiel,  admit 
eold  atmospheric  air  into  the  furnacci  to 
a  similar  prejudicial  extent.  The  quan- 
tity of  heat  thus  abstracted  from  a  fur- 
nace, and  carried  ofi^  through  the  flue  of 
a  chimney,  is  enormousW  great.  In  a 
flue  of  a  steam*engine  boiler  chimney  4i 
teeX  square,  the  area  is  20^  feet ;  and, 
taking  the  draught  at  12  feet  per  second, 
the  quantity  of  heated  air  thus  evolved 
la  243  cudIc  feet  per  second,  14,580 
cubic  feet  per  minute,  674,800  cubic 
jbet  ner  hour )  and  it  is  not  unusual  to 
•ee  flame  escape  from  the  top  of  chim- 
neys, both  stationary  and  belonging  to 
Bteam* boats.  Now,  I  propose  to  have 
no  fire-bars,  but  to  put  tlie  coal  or  coke, 
or  other  tWl,  into  a  hopper,  xo  ignite  the 
62imo,  and  to  keep  the  upper  part  of  that 
hopper  well  supplied  with  what  is  usually 
ddied  "  j^een  coai"— that  is,  coal  in  an 
UHignited  state.  By  such  arrangement, 
die  atmospherie  air  can  only  get  into  the 
fVirtMoe  by  passing  throuffh  the  intei^ 
atices  of  the  **  green  ceai^  and  thence 
lbt«ugh  the  heated  mass ;  and  the  rapid*- 
lly  of  its  psaaage  will  he  regulated  by 
the  oonkHll  damper  aforesaid.  Furnaces 
1)f  WMlievvhat  similar  construction,  as  rc- 
larda  the  downward  draught  of  the  atr, 
Stve  been  used  before.  But,  in  conse- 
l)Uenee  ot  their  not  having  a  proper 
rt^laling  damper,  the  heat  has  been  so 
Ifttenae  as  rapidly  to  destroy  the  fiimacc 
and  ateiim -engine  boilers  exposed  to  its 
astion. 

**JFunher,  with  a  view  to  the  ccono- 
Miiaatioi)  of  fuel,  I  propose  In  all  kinds 
if  revprhermtory  and  air  fUmncrs,  to 
have  a  double  crown  or  arch  to  the 
to|»  t4  the  Aimace,  with  n  eTra!um  of 
air  oonfiued  bet^K^cn  then),  by  Mhicli 
lUeana  muel)  of  the  heat  vshich  is  now 


evolved  from  the  top  of  the  fiimaoe  will 
be  economized,  ana  the  fiimaoe,  most 
probably,  will  be  of  longer  duration.  In 
furnaces  of  glass  works,  he  proposes  to 
take  the  heat  and  flame  from  a  hopper, 
as  aforesaid,  on  to  the  top  of  the  pots  or 
crucibles  which  hold  the  glass  to  lie 
melted,  thence  to  conduct  such  heat  and 
flame  and  heated  air  through  longitudinal 
apertures  on  both  sides  of  such  pots  or 
orueiblea,  into  flues  below  the  furnace, 
and  thence  Into  a  chimney  having  a  regu- 
lating damper,  as  before  descrilKd." 

Mr.  Adoock*s  invention,  therefore, 
consists,  1.  In  preventing  the  ingress  of 
cold  air  into  the  body  of  a  furnaee ;  2. 
In  maintaining,  by  means  of  a  conical  or 
other  correspondingly-shaped  damper,  a 
reservoir  of  neat ;  and,  3.  In  preventing, 
by»means  of  it  doublt-arched  too,  a  waste- 
ful evolution  of  heat  Into  uie  atmo- 
sphere. 

Mr.  Adcock  proceeds  tojrive  illus- 
trated deacHptiona  of  nine  dtflerent  sorts 
of  Aimaoea  and  fire-places,  to  which 
he  conaaders  his  improvementa  to  be  ap- 
plicable. We  select  from  these  the  melt- 
ing Aimace,  represented  in  the  prefixed 
engravings,  as  best  showing  the  general 
system  of  construction  a£pied  by  Mr. 
Adcock. 

Fig.  1  is  a  longitudinal  section  of  this 
furnace,  and  fig.  2  a  plan.  A  is  the  hop- 
per (fire- box  would  have  been  perhai»  a 
more  appropriate  name),  which  is  divided 
for  a  little  distance  from  the  top.  into  two 
compartments  by  the  dipping  down  into 
It  of  the  crown  of  the  fUmaeo.  When  it 
la  filled  with  coal,  the  Igniled  portions 
occupy  the  compartment  on  the  inalde  of 
the  crown  partition,  and  the  green  or 
unignited  portions  that  on  the  outside ; 
and  the  atmospheric  air  necessary  for 
combustion,  can  only  find  its  way  into  the 
interior  down  through  the  green  coal. 
The  draught  from  the  hopper  is  divided 
into  two  portions,  one  of  which  passes 
along  the  revcrberatory  arch  to  the  chim- 
ney, and  the  other  takes  a  downward 
course  into  a  fitte^  d  e/t  whence  It  es- 
capes into  the  chimney. 

Neither  the  double  arch  nor  the  coni- 
cal damper  is  rcproftcntcd  la  the  l^res. 
The  '^  additions  necessary  to  be  made 
for  the  former,"  arc  stated  to  be  "  such 
as  '*wlli  be  readily  understood  by  any 
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eompetent  workman,"  subject  to  this  re- 
mtrK  onljr,  that  the  patentee  *'  prefers, 
in  all  cases,  to  leave  an  air  space  of  from 
four  to  six  inches  between  the  top  of  the 
fbmace  and  the  additional  crown.*'  The 
conical  damper  is  simply  a  cone  sns- 
pended  over  the  top  of  tne  chimney  from 
a  weighted  lever,  and  let  down  into  it, 
more  or  less,  as  required,  by  a  chain 
attaehed  to  the  end  of  the  lerer. 

lathe  case  of  loeomotiTe  engines,  Mr. 
Adcock  adopts  the  usual  fire-box,  but 
divides  it  by  a  hopper  filled  with  water. 

Clainu. 
*  *  FirHf  I  claim  the  constructing  of  for- 
naoes  and  fire-places  with  a  feed- hopper 
divided  for  a  short  way  from  the  top, 
into  two  compartments,  through  the 
outer  of  which  alone  the  atmospheric 
air  necessary  to  combustion  can  obtain 
access,  and  with  a  conical  or  other  cor- 
respondingly shaped  damper,  by  which 
a  too  rapid  draught  through  the  chimney 
is  prevented,  and  a  constant  reservoir  of 
heat  is  maintained  in  the  interior,  all  as 
exemplified  in  the  drawings  hereto  an- 
nexed and  before  described. 

**  Seamd,  I  claim  the  employment  in 
ftimaces  and  fire-places  of  a  double 
crown  or  arch  with  a  stratum  of  air 
confined  between  them  as  before  de- 
scribed. 

"  And,  third,  I  claim  the  dividing  of 
the  fire-box  in  locomotive  steam-engines 
transversely  into  two  parts  by  a  hollow 
metallic  partition  or  hopper  filled  with 
water,  as  before  describea. 


HOIUB  ALOSBAAICiB.      BY  /AMBS   COCKXB, 
ESa.,  M.A.,  BABBI8TEB-AT-LAW. 

(Continuod  from  p.  521.) 

X.  HISTORY. 
The  Theory  of  Congeneric  Sard  Equa- 
tions has  occupied  us  during  a  consider- 
able portion  of  these  Horcs,  It  appears 
to  me  that  there  are,  in  the  development 
of  that  Theory,  several  distinct  periods 
possessing  characteristics  sufficiently  well 
marked  to  deserve  separate  discussion. 
Moreover,  I  am  of  opinion  that,  in  the 
history  of  the  subjeet,  no  little  confusion 
is  likely  to  arise  irom  a  neglect  of  this 
discussion,  and  I  am,  consequently,  in- 
duced to  ofi'er  the  following  observations 
on  Congeneric  Surd  Equations  and  on 
a  kindred  subject — that  of  Impossible 
Equations. 


(1 ).  I  am  inclined  to  think,  but  I  ofib* 
the  opinion  with  great  hesitation,  that  the 
existence  of  impossible  equations  has 
been  known  for  many  ages.  Or,  if 
known  should  seem  too  strong  a  word, 
I  will  state  some  circumstances  which 
tend  to  indicate  that  the  existence  of 
such  equations  was  at  least  subjected  by 
thoee  philosophers  whether  Caucasian 
or  Mongolian,  Indo-Oerman  or  Indian, 
or  other,  is  not  now  the  question — ^by 
those  philosophers  whose  labours  are 
preserved  to  us  in  the  Lilttvatif  the 
Vifa-ganita,  and  the  remaining  records 
of  ancient  Oriental  Science.  Of  these 
cireumttances,  one  is  afibrded  by  the  first 
Example  of  a  quadratic  equation  which 
occurs  in  the  Fija-gtmita,  That  ex- 
ample is  as  follows:* 

**  The  square-root  of  half  the  number 
of  a  swarm  of  bees  is  gone  to  a  shrub  of  jaa- 
min;  and  so  are  eifht-ninths  of  the  whole 
swarm :  a  female  is  buzzing  to  one  re- 
maining male,  that  is  humming  within  a 
lotus,  in  which  he  \b  confined,  having 
been  allured  to  it  by  Its  fragrance  at 
night.  Say,  lovely  woman,  the  number 
of  bees.'' 

To  solve  this  problem  we  are  directed 
to  •*  Put  the  number  of  the  swarm  of  bees 
ya,  V,  2."f  In  this  expression  ^a  is  an 
abbreviation  of  yatraMava/  of  which  the 
literal  si^ification  is  ''So  much  as,** 
and  of  which  the  meaning  is  an  unknomi 
quantity  ft  v  indicates  that  yd  is  to  be 
squared  ;}  and  2  that  twice  the  square  is 
to  be  taken.  II  In  modem  notation  this 
assumption  would  be  represented  by 
^3^ ;  but,  the  qutssitum  of  the  problem 
being  the  number  of  bees  in  the  swarm, 
why  was  not  ya,l  (or  x)  taken  to  repre- 
sent that  number  ?     It  was  not  to  avoid 


•  See  pp.  211—2  of  "  Algebra,  witb  Arithmetic 
and  Mensuration,  flrom  the  Sanscrit  of  Brahme- 
gupta  and  Bhascara.  Translated  by  Henry  Thomas 
Colebrooke,  Esq.,  F.R.8.,"  fcc,  <ec.,  ftc.  Loadon, 
Murray,  1817.  See  also  p.  81  of  Mr.  Colxbbooks's 
admirable  work  joat  mentioned,  and  Bkxdgs's 
Algebra  (6th  ed.)  pp.  99^99.  Compn*  tha  auun- 
elation  in  the  latter  excellent  work  with  that  heR 
given. 

t  Ibid.,  p.  212,  art.  132.  In  the  above  expression 
for  the  number  of  the  swarm,  and  also  elsewhere,  I 
have  inserted  commas  for  the  purpose  of  avoiding 
mistakes  in  printing. 

t  Ibid.,  p.  185. 

§  Ibid.,  p.  HI,  note  2.  Mr.  CoiiSBBOOxs  writes 
V  for  ea,  as  he  does  c  for  ca  in  the  notation  for  sttrds 
(/6.p.  145,  note  1.) 

H  The  coefficient  follows  the  number,  as  we  might 
expect,  for,  as  we  are  informed  by  Mr.  Co&sbhooka 
(lb,  p.  139,  note  1),  "  Yawi  is  relsHve  of  the  nrt- 
known;  and  tavtU  of  its  coefficient."  So  tliat  the 
coefficient  is  the  consequent. 
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fradions^  because,  with  that  assumption, 
fractions  occur  in  the  statement  of  the 
question,  and,  moreover,  such  a  purpose 
would  only  account  for  the  occurrence  of 
the  co-efficient  2.  As  little  was  that  ^- 
snmption  a  capricious  or  accidental  one 
as  we  ma^  see  from  the  next  Example 
in  the  Vi^a-ganita,*  which  is : — 

"  The  son  of  Paitha,  exasperated  in 
combat,  shot  a  quiver  of  arrows  to  slay 
Carma.  With  half  his  arrows  he  parried 
those  of  his  antagonist ;  with  four  times 
the  sGuare  root  of  the  quiver- full,  he 
killed  his  horse;  with  six  arrows  he  slew 
Salta;  with  three  he  demolished  the 
umbrella,  standard  and  bow ;  and  with 
one  he  cut  off  the  head  of  the  foe.  How 
many  were  the  arrows  that  Abjuna  let 
fly?^' 

The  instructions  which  followf  are :  "  In 
this  case  put  the  number  of  the  whole 
of  the  arrows  ^a,  v,l.*'  In  other  words 
assume  that  number  to  be  ^.  But,  why 
not«f  In  this  instance  there  appears 
to  be  but  one  answer  for  the  Oriental 
investigator  to  give,  viz. :  toe  must  avoid 
surds.  And  this  answer  explains  the  pe- 
culiar form  of  the  assumption  in  the  first 
Example.  Had  afl  been  assumed,  as  the 
total  number  of  bees,  we  should  have  had 
the  surd  V2  introduced  into  the  expres- 
sion of  the  problem.  But,  why  ooject 
to  the  intrcKiuction  of  surds  ?  It  was 
not  that  tlfe  Orientals  did  not  recognize 
surds,  on  the  contrary,  their  knowledge 
of  their  properties  was  extensive  and  ac- 
curate. |  It  was  not  that  they  had  not  a 
convenient  notation,  for,  such  a  surd 
number  as  ^/2  would  be  denoted  by  ca  2,  or 
(adopting  Mr.  Colebbooke's  variation) 
by  c2  ;  and,  if  we  say  with  Narayana} 
that  **  A  quantity,  the  root  of  which  is 
to  be  taken,  is  named  Carani,*'  I  can- 
not see  why  ca  or  c  should  not  have  been 
applied  to  ya  thus,  c,  ya.  This  quan- 
tity would  have  corresponded  to  our  Vx. 
The  solution  of  the  problem  would  then 
have  been  effected  by  our  supposing  the 
sum  of  ^a,i  and  c,  ya,  4  and  ru,  10  to 
be  equal  to  ^a,  1 ;  and  we  should  thence 
arrive  at 
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[c,  ya,  I 


rii,  4 
ru,6] 


*  CoLBBROOKc,  p.  212,  art.  133;  and  pp.  30—1. 
t  lb.  p.  212.  t  li^id.  pp.  145— lis. 

f  Cited  bv  SVR.  See  Colkbrookk,  p.  H5,  note 
1.  The  definition  of  N  a  ray  ana  la  raore  compre- 
henalTe  than  thoae  of  CRituv  and  Can  as  giren  in 
that  note. 


whence  we  obtain  100  as  the  valoeof  jw, 
and  the  further  advantage  that  yoool- 
tavai  is  the  very  qutBsitum  of  the  prob- 
lem, the  number  of  arrows.  But,  evcii 
if  we  suppose  the  word  Carani  to  be 
applied  exclusively^  to  number^  thoae  wlw 
achieved,  in  notation,  the  results  wbioh 
we  see  in  the  V^a-gamta  would  sot 
have  had  much  difficulty  in  expressing 
the  square  root  of  ya,  u  it  improb^kle, 
then,  that  the  avoidance  of  snnb,  whieh, 
as  we  have  seen,  takes  nlace  in  the  above 
examples,  became  a  nue  of  proeeediiigy 
in  conseauenee  of  the  contradictory  re- 
sults to  which  surd  equations  somennMs 
lead  us  ?  Bhascara  was  aware  of  the 
double  sign  which  attaches  to  a  square 
root,*  and  has  used  that  double  sign  to 
obtain  two  positive  roots  of  a  quadratic,! 
and,  I  believe,  that  he  also  admitted, 
in  all  cases,  two  roots  of  a  quadratie, 
for,  we  see  himt  squaring  a  negative 
quantity,  considered  by  itself,  without 
reference  to  other  quantities ;  and,  fur- 
ther, when  we  see  him  rejecting  the  root 
5  because  it  is  "incongruous,'*}  heqnali* 
fies  the  rejection  by,  ss  I  presume, 
assigning  as  a  ground,  that  '*  people  do 
not  approve  negative  absolute  nnmber,**| 
and  negative  quantities  are  by  means  of 
this  root  5,  introduced  into  the  conditions 
of  the  question.  Now,  suppose  for  a 
moment,  that,  in  the  first  attempts  at  the 
solution  of  the  two  problems  given 
above,  the  qtuDsitum  had  been  taken  as 
ya,  then  the  algebraist  would  have  had, 

in  the  first  example,  72  and  —  and    in 

the  second  100  and  4,  as  the  values  of 
ya.  It  would  have  been  seen  (for,  as  in 
other  cases,  ^  both  values  would  certainly 
have  been  tried)  that  the  second  value 
would  in  neither  case  satisfy  the  required 
conditions.  I  think  it  also  highly  pro- 
bable that  the  reatom  of  the  failure  would 
have  been  seen,  as  the  double  value  of 
the  radical  in  the  enunciation  wonld 
naturally  offer  itself  as  a  mode  of  ex- 
planation. The  question  then  is,  whether 
ya  was  originally  taken  as  the  qutBsUmm 


«  Ibid,  p.  135. 

t  /6<d,  P.21G. 

X  Ibid,  p.  135. 

§  Ibid,  p.  217. 

II  This  paaaage  ia  quoted  at  p.  32-1,  of  vol.  xxrl 
of  the  Penny  Cpclopadia  hy  the  learned  anthar  t£ 
the  Article  Vioa  Ganita.  I  ahall  on  a  ftitore 
occaaion  remark  on  the  opiniona  of  the  commca- 
tators. 

IfCOLRRROOKK,  pp.  217 — 8. 
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in  those  ezam])le8,  tnd  I  confess  that  I 
cannot  help  seeing,  in  the  introduction  of 
square  roots  into  the  enanciation  of  the 
first  two  examples  of  quadratic  equa- 
tions, and  in  the  assumption  that  ya  is 
something  other  than  the  qucMitum^  a 
marked  desire  to  overcome  a  natural  ten- 
dency to  make  such  assumption — ^a  ten- 
dency which  the  writer  had  found  to  lead 
to  error.  Add  to  this,  that  if  the  writer 
bad  considered  the  error  in  question  as  a 
mere  "  incongruity,"  he  would  probably 
have  noticed  it  as  such,  as  he  has  done 
other  ••  incongruities"  further  on,*  but 
perhaps  he  felt  that  he  could  not  call 
that  an  "incongruity"  which  was  in  fsct 
a  solution  of  the  congeneric  surd  equa- 
tion corresponding  to  the  given  one. 
Lastly,  let  me  observe,  that  we  can  hardly 
suppose  that  inquiry  was  directed  to  the 
two  examples  given  above,  and  only  to 
them.  And  the  discovery  of  one  surd 
equation  without  any  root  would  account 
for  the  studious  avoidance  of  surd  for- 
mula which  we  see  In  the  above  portion 
of  the  Vija-ganita — a  magnificent  work, 
which  would  be  more  generally  studied, 
did  the  history  of  science  hold  the  posi- 
tion which  it  deserves  in  the  estimation 
of  the  learned. 

(2).  In  Problem  XXVI.  of  his  Medi- 
taHones  Algebraicm^  (Gamb.  1782), 
Warxho  has  given  a  general  method  for 
clearing  a  surd  expression  from  radicals. 
He  does  so  by  taking  the  product  of  all 
the  various  values,  which  the  expression 
may  be  made  to  take  by  applying  all  the 
appropriate  roots  of  unity  to  each  of  the 
different  radicals,  and  considers  the  sub- 
ject of  the  reduction  of  surd  to  rational 
equations.  But,  as  intimated  by  Hor- 
iiEB,|  the  discussion  of  Waring  ad- 
vances the  theorv  of  congeneric  surd 
equations  only  so  far  as  it  enables  us  to 
arrive  at  a  rational  nroduct,  of  which  one 
of  the  factors  is  a  given  surd  expression. 
And  HoRNiB  treats  the  subject  as  if  it 
remained  in  the  same  state  as  Uiat  in 
which  it  was  left  by  Warikg— that  is  to 

•  CoKEBEOOKX,  pp.  217—8.  It  Is  to  be  obterred 
thai  the  difficulty  whieh  arises  firom  unreal  roots 
would  present  itselt  to  the  early  In  vesttgators,  under 
an  aspect  different  to  that  which  arises  from  an  equa- 
tion having  no  root.  No  disappearance  of  surds  by 
suitable  assumptions  would  render  unreal  roots 
real,  or  rather,  obviate  the  difficulty  alluded  to. 
Bat  suitable  assumptions  would  always  prevent  an 
imjpossible  equation  from  oceurring. 

f  This  problem  is  referred  to  by  HoKWsn  in  the 
PMt,  Mag.t  ••  IH.,  toI.  vili.,  p.  43,  and  will  be  found 
at  pp.  I5S— 157  of  the  Med.  Alg.  The  second  roe- 
tlMxl  of  Wauko  (pp.  156—7)  it  is  not  necessary  for 
our  purpose  to  notioe— 'it  involves  infinite  series. 

X  FhU,  ag.,  1.  Ui.,  vol.  vilL,  p.  43. 


say,  as  if  the  elimination  of  radicals  was 
the  only  difficulty  overcome.  In  this, 
as  Professor  J.  R.  Youmo  has  pointed 
out,*  Horner  was  mistaken.  Assuming 
that  the  orientals  suspected  that  there 
were  surd  equations  incapable  of  solu- 
tion, Garnibr  directly  asserted  the  fact. 
**  Thus,''  says  he  in  speaking  of  the 

equation, 

-v^iZT-l- Vl^ (2). 

"the  equation  (2)  cannot  be  satisfied 
when  the  radicals  are  taken  with  the 
sign  plus.*'f  And  he  accounts  for  the 
occurrence  of  impossible  equations  in  the 
following  manner :  **  It  remains  for  us 
to  direct  attention  to  the  fact  that  the 
operations  by  means  of  which  the  radicais 
are  made  to  disappear,  introduce  roots 
foreign  to  the  proposed"  equation.t  So 
that  Garmer  must  be  understood  as 
having  distinctly  asserted  the  existence  of 
surd  equations  without  roots,  and  also 
that  the  appearance  of  roots  which  such 
equations  present  are  the  roots  intro- 
duced by  tne  processes  through  which 
we  seek  to  rationalize  the  equations. 

(3).  It  was  by  Professor  T.  S.  Davibs 
that  the  attention  of  Hormer  was  directed 
to  surd  equations.  The  result  was  the 
interesting  letter  to  Professor  Davies, 
which  the  reader  will  find  at  pp.  43—50 
of  vol.  viii.,  of  s.  iii.,  of  the  Phthsophi" 
cal  Magazine,  In  that  letter  Horner 
suggested  an  appropriate  name  for  the 
whole  class  of  surd  equations — the  term 
congeneric  (p.  49)  ;  he  gave  an  excel- 
lent notation  for  the  purposes  of  repre- 
senting individual  equations  of  that 
class  (pp.  40 — 50} ;  and  he  pointed  out 
very  clearly  the  manner  in  which  foreign 
roots  are  introduced  by  the  elimination 
of  the  radicals  (fpp.  48— -49).  These 
compose  his  additions  to  the  theory  of 
surd  equations,  but  the  whole  letter  is 
instructive,  as  inculcating  the  true  prin- 
ciples on  which  the  processes  oi  the 
theory  of  equations  are  founded. 

(4).  Some  remarks  by  Professor  J.  R. 
Young}  on  the  equation 

2*+Vi»^-5.     .     .    .     [A]. 
called  forth  others  upon  the  same  subject 
by  Mr.  W.  S.  B.  Woolhou8B.||      It  is 
however  to  be  observed  that  the  subject 

*  Theory  of  Equations  (London,  1843),  p.  40. 

t  TrmnslaCedfrom  GARnixn's  AntUgee  AlgeMqne 
(Paris,  1814),  p.  836,  art.  92. 

}  Translated  from  the  same  place. 

§  PhU.  Mag.,  s.  ilL,  vol.  vUi.,  p.  619. 

0  /6ki,  vol.  iz.,  p.  21.  The  equation  in  question 
has  attained  some  degree  of  celebrity.  It  was  ad-, 
daced  by  Professor  Daviis  as  an  example  of  an 
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of  Congeneric  Surd  Equations  was  only 
in  question  collaterally,  and  formed  no 
direct  ingredient  of  the  point  in  dispute 
between  those  two  distinguished  mathe« 
luaticians.  All  that  it  was  material  for 
Professor  Youko  to  assert  was,  that  there 
was  no  sufflckfU  evidence  of  the  above 
equation  baying  any  root— and  yet  that 
roots  were  incUcat^  by  the  product  of 
the  surd  congeners  which  did  not  satisfy 
the  above.  The  remarks  of  Mr.  Wool* 
HOVSB  have  been  transcribed  into  the 
Gentleman'e  Diary  for  1837  (pp.  34— 
35),  where  they  form  a  considerable  por- 
tion of  the  answer  of  "^"  respecting 
the  above  equation,  the  solution  of  which 
had  been  proposed  as  a  question  by '  *  Pen- 
awd-Ink.  Tiie  correctness  of  Mr.  Wooi.- 
house's  conclusion  is  of  course  un- 
doubted ; — ^it  is  founded  on  the  implicit 
assumption  that  the  analytical  discussion 
of  the  given  equation  is  involved  in  that 
of  the  more  general  one, 

2r  +  (*«-7)*-5 [B];* 

this  assumption  is  also  correct,  but  I  am 
in  doubt  wnether  it  is  not  such  a  propo- 
sition as  ought  to  be  proved  h  priori, 
rather  than  assumed.  I  consider  that 
Mr.  WooLH0U6B*s  argument  establishes 
the  fket  of  our  having  no  evidence  of  the 
existence  of  any  solution  of  the  equation 
[A},  in  the  absence  of  proof  of  [A] 
having  analytical  properties  different 
from  [B]«  This  want  of  evidence  would, 
perhaps,  be  all  that  my  accomplished 
friend  would  contend  for,  and  it  appears 
to  be  the  point  insisted  on  by  **  /3.**  The 
doubt  which  I  have  expressed  above  is 
founded  on  some  remarks  of  the  geo- 
meter who  writes  under  the  name  of 
**  PBN-Aifi>-lNK."  He  calls  attention  (lb. 
p.  84^  to  the  change  of  conditions  intro- 
dttcea  by  the  elimination  of  a  symbol  of 
operation.  Is  it  self-evident  that  the 
elimination  of  >/  will  not  obliterate  as 
well  as  introduce  conditions?  Is  it, 
bearing  in  mind  the  observations  of  the 
eminent  geometerf  Just  alluded  to,  self- 
evident  that  no  quantity  othar  than  a 
root  of  (8)  can  sati^  (1)  f  [See  G. 
Diary  (oT  1887,  p.  34.  J  This  latter  pro- 
position is  implied,  and,  consequently, 
assumed,  by  Qabnibb  and  Hornbb; 

impottible  equation  (J6.  toL  yUL,  p.  43),  and  by 
ProfeMor  YavMe  for  thtt  aaoM  purpose  (Theory  of 
Bquationt,  p.  SS),  beeldet  undergoinf  the  dieeus- 
•ions  alluded  to  in  the  text,  and  the  ftirther  ones 
which  wlU  be  found  in  the  Meek,  Uog.,  Yol.  xlviU., 
p.  18S,  and  mpra  p.  (20. 

•rM0«iifNra.p.U6. 

i  PzoAtaoK  DAjiMBf  ot  Woolwich. 


but  it  admiu  of  proof,  and  it  is,  there* 
fore,  improper  to  assume  it  Thai  tkft 
operations  of  elimination  materially  af« 
feet  results,  it  is  needless  to  prove;  bol 
the  following  may  not  be  useless  as  an 
illustration : — ^Multiply  a  given  equatioOft 
ofy  »0,  into  a  given  ftctor. 


then  we  have  yx-O,  from  which  a 
solution  («=0)  of  the  given  equation  b 
excluded. 

(5.)  For  the  above  reason,  I  cannot 
regard,  as  altogether  groundless,  doubts 
that  have  been  expressed  as  to  the  exist- 
ence of  impossible  equations.  Perhaps 
some  such  reason  mav  have  weighed 
with  Mr.  Lund,*  and  have  operated  to 
neutralize  the  effect  of  the  consideration 
suggested  by  Professor  Da  vies  in  a  note 
y)  to  my  Analusis  of  the  Theory  of 
Equationa,'\  However  this  may  be. 
Professor  Young  J  has  considered  it  de- 
sirable to  exhibit  the  impossibility  with 
greater  clearness  than  had  been  before 
done,  and  as  the  result  of  incompatible 
conditions.  The  equation,  on  which  he 
has  argued,  is  that  now  under  discussion. 
I  have  taken  certain  objections!  to  the 
argument  in  question,  of  which  my  ex- 
cellent friend  has  been  pleased  to  admit 
the  validity.  I  Although  I  consider  the 
proposed  method  of  arguing  only  appli- 
cable to  a  limited  class  of  surd  equations, 
I  feel  it  due  to  Professor  Young  to  make 
especial  mention  of  this  part  of  his  valu- 
able **  Elementary  Treatise  on  Alge- 
bra,"^ as  showing  his  inclination  to 
regard  the  subject  as  not  exhausted  by 
Gabnier  and  Horner,  and  as  forming 
a  distinct  period  in  the  history  of  the 
subject. 

(6.)  The  object  of  my  own  researches 
was  to  clear  up  the  doubt  expressed  bj 
Mr.  Lund.  Those  researches  are  fanu- 
liar  to  the  readers  of  this  Journal,  They 
reduce  the  impossibility  from  a  symboli- 
cal to  an  arithmetical  one.  (See  Meek, 
Mag.y  vol.  xlvii.,  p.  307,  &c.) 

2,  Churohjard-conrt,  Temple,  Not.  80.  IMS. 

Addendum  to  IX.  of  these  Horts^^ 

The  following  expression  for  u  may 
be  found  useful : — 


*  Twltf  iupra,  p.  865,  &o. 

'ira,  4th  edition,  pp. 
}  MicK.  Mag.,  vol.  xlvif.,  p.  SSI 


iU.,  vol.  xzzll..  p.  US. 
1—2. 


.131- 


f  Phil.  am.%*ff.f  ■.  LU.,  vw 

tJ/yi«ra,4Ui  edition, 


tl  Mech.  Mag,,  vol.  xlrli..  p.  5M. 
%  London :  Souter  and  Law.  1M4. 
••  rWe  <Hprr,  pp.  61S— 621. 
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If  a ^ 1 

I  mfty  add,  that  u  is  always  equal  to 
(±l)'when  a^  and  x^  are  substituted 
for  X  in  the  above  formula. 

SLOPING  ANO  VERTICAL  SKA  WALLS. 

Sir, — It  appears,  fVom  the  last  Nam* 
her  of  the  Mechanics^  Magazina,  that 
your  correspondents  are  yet  able  to  give 
the  "  Sea-wall  Question"  an  lotf^^ting 
turn,  and  elicit  new  views  of  tUfl  truly 
important  subject  of  inquiry. 

J  am  a  constant  reader  of  yoor  Blaga- 
zine,  and  have  carefully  considervd  what 
has  been  urged  upon  both  sides  of  this 
question.  In  the  earlier  part  of  the  dis- 
cussion, a  point  wu  aumsted  relative  to 
that  portion  of  Sir  J,  neniiie*!  aeoount 
of  the  Plymouth  Breakwater,  where  he 
aaaerts  that  the  waves  of  the  sea  esta- 
blished an  angle  of  repose  upon  a  slope 
of  5  to  1,  which  they  failed  to  do  upon 
the  higher  incline  of  3  to  1.  The  only 
explanation  which  has  been  attempted  of 
this  seemingly  paradoxical  result,  was 
given  by  Mr,  Iiredge,  with  his  usual 
iogenolty  and  ability ;  but,  if  I  mistake 
not,  he  rests  his  explanation  of  the  phe- 
nomenon upon  an  assumed  degree  of 
elasticity  in  the  material  of  stone,  which. 
I  believe,  experiments  and  observed 
facta  would  not  bear  out. 

As  the  discussion  has  been  again  re« 
sumed  in  your  valuable  pagesi  I  would 
beg  to  direct  the  attention  of  your  able 
correspondents  to  what  appears  to  me  a 
most  important  praoltca/  point,  namely, 
Can  an  ^*angU  of  repose^*  be  esta^ 
blished  between  the  force  of  the  tea 
and  the  material  of  a  long  pavements 
and  if  so^  what  are  the  condittone  of 
equiUbrtumf    I  am,  Sir,  yours,  &c., 

A  Constant  Rbaoer. 

how  to  &A1SB   SPIRITS  VROM   TBH   DBBP. 

We  quote  from  the  Norfolk  Newi  the 
following  remarkable  testimony  to  the  valae 
of  the  Fountain  pumps  of  our  old  corre* 
ipondent,  Mr.  Shalders  s— "  With  a  view  of 
testing  the  pretensions  of  rival  professors  in 
this  line,  Messrs.  Norgate  and  Co.  have  had 
fixed  at  their  spirit  stores,  St.  Stephen's 
(Comer  of  Sorrey-street,)  half  a  dosen  highly- 
finished  brass  counter  engines,  each  deli« 
vering  half  a  pint  per  draw*  tbroogh  15  foet 
lengths  of  seetion  pipesi  and  the  common 
half-ineh  taps  inserted  into  their  respective 
brandy,  mm,  and  gin   casks  in  a  cellar 


beneath.  On  trial  being  made,  it  was  found, 
from  the  far  superior  principle  of  dia- 
phragmic  action,  and  more  adeatific  con- 
■tnictioD,  that  a  Norwich  engine,  the  inven- 
tion and  manufacture  of  our  fellow  citizen, 
Mr.  Wm.  Shalders,  Jan.,  would  fill  a  gallon 
(imperial)  in  less  than  ten  seoouds,  whUat 
the  engines  from  the  first  London  makers, 
Messrs.  John  Warner  and  Bens,  and  Messrs. 
Pontifez  and  Wood,  eould  not  raise  the 
same  quantity  in  double  the  time,  although 
requiring,  at  moderate  speed,  more  than 
double  the  fbrce  to  work.  Neither  do  they 
compete  with  the  Norwich  Engines  in  dura- 
bility, fudUty  of  examination,  and  repair — 
for  steady)  silent  action,  or  any  main  quaU- 
fication.  The  number  of  similarly  con- 
structed engines  extant  may  be  counted 
by  millions,  tiring  a  wide  field  of  amasQ- 
ment  for  their  dlArent  owaere  te  asoertaia 
whether  they  oan  make  a  nearer  approach, 
through  the  same  contracted  passage  ways, 
to  Shalders'  celebrated  fountain,  beer, 
eyder,  spirit,  &c.  &o.  (ngioes,  which, 
vrith  lonjier  pipes  and  deeper  lifts,  would 
leaye  the  old  piston  and  cylinder  scrape-and- 
go  principle,  still  further  in  the  lurch." 

THB    ZINC   WORKS   OV   STOLLBSRO. 

The  tmaU  tovrn  of  StoUbera,  aliout  four  miles  finm 
Bschweller,  Is  a  centre  of  great  manufiKturing 
activity.  Perhaps  the  most  Interesting  establish- 
ments for  strangers  are  thosa  for  produoing  sine 
ftom  calamine.  The  best  ralaea  belong  to  the  com- 
pany  of  the  Marquis  de  Sessenaye,  a  French  gen- 
tlamaa*  who  established  here  zinc  works  on  a  largv 
scale,  in  which  the  following  system  is  adopted  :— 

A  chimney  of  considerable  width,  but  of  mo- 
derate height,  stands  In  the  centre  of  each  batch 
of  furnaces.  In  the  middle  immediately  ad- 
joining the  chimney  are  two  roasting  furnaces, 
in  which  the  ore  Is  calcined.  To  the  right  and  < 
l<rft  of  these  are  two  pairs  of  reducing  furnaces,  or 
rathet  two  large  reyerberatory  furnaces,  which  ara 
charged  in  the  middle  from  above,  and  which  are 
open  at  the  side  towards  the  gangways.  In  the 
space  between  the  middle,  or  Orlng-place,  and  these 
openings,  are  placed  a  series  of  retorts  of  lire-proof 
clay,  of  elHptieai  shape,  into  which  moveable  necks 
are  inserted,  that  oommunleata  wUh  short  perpen- 
dicular pipes,  which  fit  into  holes  In  the  hearth- 
plate,  under  which  openings  like  an  ashpit  are  con- 
structed. The  ore  having  been  well  calcined  In  the 
roasting  furnace,  and  turned  from  a  oarbonato  into 
an  oxide  of  zinc,  Is  first  powdered.  The  oxido  la 
then  placed  In  the  retorts,  or  muffles,  as  they  aro 
called,  and  the  ftumaces  are  careftiUy  oloscd  with 
clay,  and  highly  heated  to  throw  off  tho  oxygsn 
In  (he  shape  of  gas.  One  result  of  the  great  heat 
in  this  prooess  is,  that  a  large  proportion  of  the 
metal  eeoapes  with  the  oxygen,  which  finds  its  way 
through  the  neck  of  the  retort  and  down  the  tubo 
connected  with  It,  where  the  redu(Ted  metal  falls  la 
small  globular  particles.  The  metal  thus  deposited 
is  washed  from  the  refuse  that  falls  with  it,  and  is 
melted  In  furnaces  placed  at  the  extremity  of  the 
reverberatory  furnaces.  The  heat  of  these  servee 
to  melt  the  sine,  that  It  maybe  east  into  thin  blooks 
for  rolling  into  sheets.  The  production  of  these 
works  Is  estimated  at  10  tons  per  diem.  For  this  a 
consumption  of  seven  timet  the  weight  of  ooal  la 
assumed,  and  the  manufacture  of  the  metal  could, 
consequently,  only  be  undertaken  where  the  coals 
are  on  tho  premlsoi,  as  nay  here  be  said  to  bo 
the  ca8e.^£afijl«M*«  Bitiory  of  ike  Rkim. 
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''  Sir, — Every  nautical  man  knows  that 
a  good  engine  pump  is  a  most  useful 
piece  of  mechanism  on  board  a  ship,  for 
a  great  variety  of  purposes ;  but,  to  be 
reaJlv  useful,  it  must  combine  several 
peculiarities.  It  must  be  portable,  pow- 
erful, capable  of  standing  the  *'  rough 
and  ready"  handling  of  the  "jolly  tars," 
as  frictionless  and  as  durable  as  possible 
'  in  all  its  working  parts.  The  engine 
pumps  most  extensively  used  in  the 
jBritish  navy  have  been  Captain  Fisher's, 
described  by  me  twenty  years  ago,  at 
page  1 78  of  your  9th  volume,  and  Hearle's 
patent  pump,  described  at  page  178  of 
your  30th  volume.  In  the  engine  of 
Captain  Fisher  there  were  two  working 
barrels,  with  solid  pistons  (or  force 
pumps),  with  an  air  vessel  placed  between 
them  ;  all  the  working  parts  being  fixed 
to  and  supported  by  an  iron  frame,  inde- 
pendent or  the  outer  casing.  Hearle's 
engine  consisted  of  two  lifting  pumps, 
placed  within  a  metal  casing,  which 
casing  formed  the  air  vessel  of  the  en- 
gine. In  both  these  engines  leathern 
valves  were  employed.  Hearle's  pumps 
have  been  very  extensively  used,  but  the 
numerous  and  continual  complaints  made 
to  the  Admiralty  by  the  officers  on  the 
various  stations,  led  Mr.  Oossage  to 
consider  the  best  method  of  removing 


the  grounds  of  complaint.  In  classifying 
the  defects,  as  pointed  out,  a  remedy 
soon  suggested  itself.  In  both  Fislier 
and  Hearle's  engines,  the  valves  bdng 
of  leather,  required  to  be  kept  consUntly 
wet  to  ensure  their  action  when  required ; 
in  the  latter,  there  was  much  complexity 
in  the  attachment  of  the  hose  ana  other 
furniture  of  the  engine,  as  well  as  great 
difficultv  in  keeping  the  air  vessel  intact, 
especially  after  needful  repabs  had  occa- 
sioned the  taking  to  pieces  of  the  engine. 
The  prefixed  engraving  shows  Mr. 
Gossage's  improved  engine  pump,  as 
manufactured  for  the  Admiralty  by  Mr. 
Stone.  It  embodies  all  the  best  features 
of  previous  contrivances  with  peculiar 
merits  of  its  own ;  it  consists,  liae  Cap- 
tain Fisher's,  of  two  forcing  pumps,  with 
an  air  vessel  placed  between  them ;  but, 
instead  of  the  valves  being  of  leather,  they 
are  of  metal.  An  oval  metal  casing,  similar 
to  Hearle*s,  is  retained ;  but,  instead  of 
forming  an  air  vessel,  it  is  only  a  sup* 
port  (and  at  the  same  time  a  protectioo 
for)  all  the  working  parts.  There  are 
but  two  openings,  an  inlet  and  an  outlet 
orifice,  for  the  suction  and  deliverer  hose ; 
a  double  connecting  screw,  affording  the 
means  of  affixing  two  lines  of  delivery 
hose  when  required.  In  Hearle's  engine, 
the  range  of  the  handles  is  exeeedmgly 
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inconvenienty  and  prevents  the  men 
workioff  with  the  proper  speed  or  com- 
fort Upon  the  occasion  of  a  recent  trial, 
I  ohserred,  that  with  Gossage's  engine, 
a  greater  number  of  strokes  were  made, 
and  R  larger  quantity  of  water  delivered 
by  the  men  in  a  given  time,  and  with 
considerably  less  fatigue  to  the  men,  than 
could  be  accomplished  with  Mr.  Hearle's, 
The  selection  of  the  gear  that  accompa- 
nies 6o6&age*8  engine  pump  is  exceed- 
ingly judicious;  its  systematic  arrange- 
ment, aided  hy^  the  printed  Tand  illus- 
trated) description,  and  directions  for  its 
use,  will  be  found  invaluable  to  the  ser- 
vice. 

Gossage's  engine  pump  is  available  for 
all  the  purposes  of  a  lift  or  force  pump ; 
it  may  be  used  as  a  -fire- extinguishing 
engine — as  a  watering  engine  for  filling 
ships*  casks— a  wash-deck  pump,  &c.  It 
ia  not  injured  by  being  kept  dry,  (as  are 
all  eathem-valved  pumps,)  and  is  there- 
fore suited  for  all  climates.  Having  but 
one  inlet  and  outlet  screw  (of  different 
sizes)  all  possibility  of  error  in  affixing 
the  respective  hoses  is  removed.  The 
valves  being  of  metal  are  not  likely  to 
require  repair  or  to  be  removed  from 
their  places,  for  many  years ;  the  longer 
they  are  used  the  more  perfect  will  they 
become. 

The  principal  advantages  of  Gossage's 
engine  over  those  hitherto  used  in  the 
navy,  may  be  summed  up  as  follows: 
1.  Greater  portability  and  working  in 
less  space.  2,  Greater  durability  under 
the  action  of  sea  water,  by  the  substitu- 
tion of  gun  metal  and  copper,  in  lieu  of 
iron.  8.  Metallic  valves  in  lieu  of  leather. 
4.  Simplicity  of  construction,  which  af- 
fords great  facility  for  repairing  and  oil- 
ing the  several  parts,  especially  those 
most  liable  to  friction.  5.  Its  diminished 
cost.  6.  Being  chiefly  composed  of  mixed 
metal  (which  will  be  valuable  when  the 
pump  18  worn  out)  in  lieu  of  cast  iron. 
I  remain,  Sir,  yours  respectfully, 

Wm.  Baddblbt. 
29,  Alfk«d.Btreet,  laUngton,  Nov.  28, 1848. 


MR.    DRBDOB    AND    THB    WESTON-SUPBR- 
MARB  PIBR  AND  BRIDOB  COMPANY. 

(From  Kten^t  JBaih  Journal*,) 
Many  of  ovr  readers  no  doubt  participate 
with  us  in  feelings  of  regret  at  what  maybe 


•  We  entirely  concur  in  the  Yievr  of  this  eate 
taken  by  our  proYlnoial  contemporary,  and  gladly 


considered  the  termination  of  the  Weston- 
super-Mare  Pier  projection.  Regret  not 
only  for  the  Company  and  the  failare  of  the 
undertaking,  but  for  Mr.  Dredge,  a  man  of 
high  integrity,  superior  talents,  and  remark- 
able energy  of  parpoee. 

About  two  years  ago  we  had  reason  to 
anticipate  the  connection,  by  a  bridge,  of 
Birnbeck  with  the  main  land,  which,  had  it 
been  accomplished,  would  have  been  one  of 
the  most  surprising,  interesting,  and  valua- 
ble aebievementa  of  bridge  architecture  in 
the  kingdom ;  of  immense  benefit  to  Weston- 
super-Mare,  not  only  commercially,  but  in 
point  of  attraction,  in  giving  additional  walks 
and  splendid  sea  views  for  visitors ;  of  com- 
mercial adfantage  to  South  Wales  and  to 
the  South  of  England,  and  profitable  to  its 
proprietors.    The  finale  of  all  is,  however, 
unfortunately,  an  immense  expenditure  of 
money,  in  law,  to  obtain  the  bill,  in  iron 
works  prepared  for  tiie  structure,  and  in  the 
erection  of  masonry  which  is  now  demo- 
lished by  the  ruthless  waves,  and  the  engi- 
neer crushed  by  his  heavy  outlay  and  legal 
costs,  seeking  a  wind-up  of  his  affairs  in  the 
Court  of  Bankruptcy.    This  is  bad  enough, 
but  bad  indeed  is  the  case  with  Mr.  Dredge, 
when  we  find  this  is  not  the  worst  of  his 
grievances,  when  we  find  the  Pier  Company 
pursuing  him  with  vehement  opposition,  and 
doing,  whether  intentionally  or  not,  all  that 
can  be  done  to  crush  his  reputation.    There 
are    two    eireumstanoes,  however,  in  his 
favour,  that  will  doubtless  maintain  for  him 
his  position  with  the  pubUc.    First,  his 
fame  as  a  bridge  constructor  was  established 
before  the  Weston-super-Mare  projection 
was  contemplated,  and    the    masonry  or 
pier,  and  his  invention — the  suspension 
bridge — are  two  distinct  things.    The  de- 
struction of  the  stone  work,  which  we  sup- 
pose in  his  seal  he  undertook,  seeing  thieit 
no  contractor  would  take  it  for  any  sum 
within  the  limits  of  the  Company's  funds, 
after  paying  for  the  iron  work,  but  which, 
in  our  opinion,  he  ought  to  have  had  notliing 
to  do  with,  does  not  affect  the  eredit  of  his 
invention  for  the  suspension  bridge  at  all ;  it 
hasindeednothingtodowithit.  In  this  respect 
therefore,  Mr.  Dredge's  eredit  as  a  bridge 
architect  is  perfectly  uninjured.    And,  se- 
condly, as  a  man  of  integrity,  who  can  doubt 
this,  when  the  debts  proved  against  him, 

Tolunteer  the  aid  of  onr  eolamns,  to  spread  Car  and 
wide,  his 'very  jost  notions  on  the  subject  of  engi- 
neering  contracts,  and  his  eloquent  vindication  of 
the  meritorious  individual  whose  professional  cha- 
racter U  here  involved.  The  Mr.  Dredge  spoken 
of  is  not,  it  may  be  proper  to  observe,  the  gentleman 
of  the  same  name  whom  we  have  thepleasure  or 
ranking  among  our  most  valuable  contributors,  but 
a  near  relation.^£D.  M.  M. 

bb3 


569  MB.  DREDOB  AND  THE  W£STOK*Mn«R«MAIlE  PIER  AND  BRIBGS  COMPAmr. 


exoepting  that  of  Uie  Pier  Con^infty,  is  only- 
j^200,  M  we  learn,  and  not  £300,  aa  stated 
in  owr  report  laat  week  ?  Mr.  Dredge,  then, 
owes  the  Compaoy,  aecording  to  Uicir  own 
atatement,  £l,720«  baring  himsdf  expended 
between  three  and  four  thousand  pounds  for 
iron  work,  &c. ;  whicfa,  they  aay,  is  their 
own,  and  in  their  possesakm,  while  aU  his 
other  debU  are  only  about  £200.  This  wiH 
hardly  ai|;«e  away  his  credit  aa  a  man  of 
iatogrity. 

And  now  what  is  'the  case  between  Mr. 
Dredge  and  the  Coattpany?  Mr.  Dredge 
naintains  that  he  could  have  fuliiUed  lUs 
ooBtract  provided  he  had  been  fairly  dealt 
with.  In  order  to  complete  the  maaonry  in 
the  aMSt  hszardous  place  that  could  any. 
where  perhaps  be  selected,  where  the  dash 
of  opposing  watera  ia  at  ail  times  tremen- 
dous, and  often  meat  awfully  ao,  it  was 
ueeessary  to  coaameaoe  the  work  at  the  rery 
earliest  sTailable  seaaon;  but  without  any 
fiMlt  of  the  engineer,  and  totally  contrary  to 
his  wish,  it  was  delayed  more  than  a  month, 
and  after  having  commenced  in  full  earnest, 
he  fouud  other  difficultiea  to  ariee,  the  chief 
of  which  was  4he  non-fnliilment  of  ttut  con- 
taaot  on  the  part  of  the  Ck>mpany.  Havmg 
worked  osi  hopelessly  until  £840  of  that 
which  was  guaranteed  by  contract  to  be  paid 
him  monthly  was  ofwdue,  he  then  gave 
ao4&ce  that  he  would  atop  the  works  unless 
payaoent  were  made,  in  default  of  which  the 
warka  aobnaMy  were  atopped,  and  the  money 
panic  was  aoon  nfter  followed  by  a  panic  of 
the  wind  and  wnres,  and  the  rolling  tide 
nrept  999r  the  unfinished  work,  and  shelved 
adf  layer  after  layer  of  heavy  masmiry  sue- 
oessi*«ly,  until  nearly  the  whole  became  a 
heap  of  mins.  Whether  or  not  the  masonry 
would  have  been  strong  enough  to  sustain 
sneh  violent  conoussions,  when  the  wiad 
was  upcooting  trees  and  unroofing  houses, 
atnd  the  whole  town  in  consternation,  ia 
more  than  we  can  venture  to  assert.  Hie 
moat  experienced  architect  and  buider 
migU;  have  found  himself  at  fault  witii  the 
aktnents  so  fotdbly  against  him,  and  we 
believe  by  none  wovM  the  w«rk  be  eoasi- 
dcrad  leaa  than  a  moat  daring  onterpriae. 
Sardy,  under  dnmmatances  avch  as  these, 
there  ought  to  have  been  aome  little  aympa* 
lliy  for  the  engineer,  aome  kiad  oonsidera- 
^Mki  bntno  1  not  tiie  least— on  Che  contrary, 
if  not  bitter  persefiution,  hostility  of  har^ 
and  unrelenting  perseverance. 

According  to  representatioDS  publicly 
l^ven  by  Mr.  Dredge,  instead  of  his  bc^ 
indebted  to  the  Company  1,720/.,  the  Com- 
pany  was  indebted  to  him  1,760/.,  and  we 
Muat  agree  with  Mr.  Dredge  that  the  ver- 
dfet  for  Ae  former  anm  wai  conae<iuent  on 
an  erroneons  constmction  of  a  clause  in  the 


contract.  The  danse  alluded  to  provided 
**  that  the  money  paid  fram  time  to  time 
shall  never  exceed  tlie  vahm  ef  the  wotk 
done  and  the  materials  permanently  depo- 
sited on  the  Compaoy*a  land/'  AoeoadHng 
to  this  clause,  we  should  understand  tfiat  the 
contract  was  complied  with  when  the  mate- 
rials were  deposited  on  the  Ccnopany'a  land 
so  as  to  be  permanently  tlieir  property  ;  the 
Judge,  however,  gave  a  different  oonatme- 
tion.  How?  "Why  by  giving  a  different 
word.  The  Judge  ruled  that  permanently 
deponted  meant  permanently  ^e£  What 
reason  the  learned  judge  could  have  for  put- 
ting the  word  fixed  for  deposited,  we  can- 
not underatand.  Hie  word  fixed  is  eer. 
tainly  not  in  the  bond,  and  if  it  were  wliat 
oonld  be  made  of  it  ?  The  mateciBla  were 
depoaiflad  on  the  land  mai  to  be  fixed  there, 
but  to  be  auapeaded  over  the  watera.  What 
oould  the  learned  judge  mean  ?  Thm  osnte- 
rials  are  on  the  land,  and  therefore  dspoasttd 
there ;  but  they  were  never  intended  to  he 
there  permanently  fixed.  If  hia  lordahip 
considered  the  sea  as  the  Company's  land« 
he  must  then  have  construed  the  oontract 
to  mean  that  Mr.  Dredge  was  not  to  be  paid 
anything  till  the  whole  work  was  finished,  for 
fixing  the  bridge — the  entire  bridge — on  the 
piers,  is  the  very  finishing  of  the  work.  The 
verdict  is,  in  our  opinion,  obviously  an  error. 
The  verdict,  however,  such  aa  ft  is,  the 
Company  have,  and  we  only  wiah  we  ceuld 
see  them  disposed  to  use  it  more  mercifolly. 
In  our  opiniott,  a  very  diilerent  oonne  of 
oondttot  would  have  been  better  for  the  Com- 
pany, for  Mr.  Dredge,  for  Weetaa-anpei^ 
Mare,  and  for  the  public.  The  damage* 
aooording  to  Mr.  Dredge's  ahewing,  was  aot 
more  than  350/.  What  was  this  in  anch  an 
undertaking— and  thia,  too,  his  own  loss — 
had  the  work  been  continued  ?  Then  why 
did  not  the  Company  find  fands  for  its  pro- 
gress, as  he  was  willing  to  go  on,  and  con- 
fident of  success  ?  Indeed,  had  it  coat  a 
few  thousands  more  than  the  original  con- 
tract, what  would  the  Company  then  hav« 
had  ?  Why  a  noble  bridge  extraordlnarfly 
cAMap,  less  than  one  half  periwpa  one 
quarter  would  bo  nearer  Hm  mark— 4haii  the 
sum  for  which  any  other  engineer  wonid 
conatruct  it.  Whs*,  indeed,  would  be  twice 
the  amennt,  or  a  loaa  of  9,0iMM..  birtead  of 
300/.,  for  such  a  work«  in  comparison  with 
the  expenditure  for  the  Clifton  Suqpenaioa 
Bridge,  about  whidi  above  40,tM)0/.  have 
been  expended,  and  only  a  rod  appears,  alter 
nearly  twenty  years,  to  awing  people  over 
inabaaket? 

We  apeak  of  Mr.  Diedgt  aa  a  man  wheea 
talents  are  public  proper^,  vahmUe  in  pra- 
poitioa  aa  the  p«rt>lle  k^ow  how  to  laater 
them  and  uae  tbem,  tad  aot  dertroy  Um  by 
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persecution.  We  fttUy  believe  that,  under 
better  treatment,  he  would  haye  recom- 
menced hia  gigantic  work  at  Weston-super- 
Mare,  that  the  accident  would  have  led  to 
improvements,  and  that,  by  this  time,  the 
bridge  would  have  been  completed;  aad 
we  believe,  also,  that  the  whole  country 
would  be  wonderfully  improved  by  having 
such  structures  in  many  places  where  rivers 
cut  off  the  communications  of  fttpulous 
neighbourhoods,  and  to  supplaiKfc  maay 
clumsy  and  ricketty  fabrics. 

The  WestOB-iuper-Mare  Pier  CoMpuy 
have  done  Mr.  Dredge  one  gross  uyustice. 
They  maintained  that  ^e  materials  wvre 
not  permanently  deposited,  and  thus  ob* 
tained  their  verdict  at  the  trial ;  while,  to 
obtain  their  advantage  in  the  Court  of  Buik- 
ruptey,  they  maintained  the  contrary,  and 
the  verdict  condemned  them.  Why,  if  the 
materials  were  not  permanently  depoaltod, 
why  withhold  from  Mr.  Dredge  property  m 
valuable  to  him,  and  which  he  could,  ere 
this,  have  profitably  used  for  the  benefit  of 
his  creditors,  while  to  them  it  is  compara-  ' 
tively  worthless  in  consequence  of  what  has 
taken  place  ? 

This  is  not  the  way  to  prooaed  to  any 
good  purpose,  and  tends  only  to  the  fulfil- 
ment of  Mr.  Dredgers  predictiwi.  He  told 
the  Company,  at  their  half-yearly  saeedog 
in  February,  that,  **  if  they  allowed  diapntea 
to  arise,  it  would  be  of  serious  consequence 
to  himself  and  to  them,  and  fatal  to  the  un- 
dertaking.'' This  it  is  now  proving  to  be ; 
the  ultimate  issue  of  the  quarrel  wOi  be  an 
expenditure  of  some  7,000/,  or  8,000/.,  and 
no  bridge. 

The  fscts  of  the  ease  appear  to  be  plainly 
and  briefly  these  z— Mr.  Dredge  had  ex- 
pended between  3,000/.  and  4,000/.,  and 
the  Company  had  advanced  him  only  1,100/.; 
and  had  Mr.  Dredge  continued  the  work,  it 
would  have  been  no  injury  to  the  Company, 
but  a  deby  of  a  year  as  to  time,  and  a  loss 
of  only  350/.  in  the  destroyed  work,  which 
would  have  been  suffered  entirely  by  Mr. 
Dredge. 

We  regret  tlie  fate  of  the  pier  undertaking 
the  more,  as  Mr.  Dredge  has  devoted  the 
best  years  of  his  life  and  his  capital  to  a 
most  useful  public  purpose,  that  of  deve- 
loping a  principle  in  the  construction  of 
bridges,  which  is  of  immense  importanoe. 
Such,  however,  is  the  misfortune  of  most 
men  like  him  who  venture  on  a  departure 
from  the  trodden  path,  and  though  we  are 
entirely  indebted  to  them  for  every  improve- 
ment in  science,  it  is  seldom  they  reap  any 
reward  but  empty  posthumous  honours. 


I^ATHROP'S  PATIKT  OORUUGATID  KAIL 
WAY  WHUBLS. 

[Patent  daed  June  6, 1S48.  Patentee,  Benjaroia 
Lathvop,  Kliif^straet,  Cheapside.  Specilicatioa 
ctanUed  DMttBber  «,  IMS.] 

Abstraei  of  S^peej^eMm. 

Hitherto  it  bis  been  ibe  practioe,  in 
making  wlieels  of  caflt-iron,  to  kaye  a 
division  or  divimons  ftcrosi  tlw  wrey  to 
allow  of  the  whole  mass  coolbnetimg  mih 
w  little  strain  as  poHtiAo—aallMfale  iron 
hoops  being  then  shnink  on  to  the  tnKwe 
to  keep  it  together. 

The  nature  of  ^lia  iavcntte  k,  the 
casting  of  an  iron  wind  in  a  eUll  in 
one  piece,  of  auch  shape  as  iktR  eaose 
the  iPon  to  remain  iMtmt  straitt  when 
eoM. 

The  mode  of  carrying  ikk  into  ef- 
fect, IB  as  follows :— Taluiig,  as  an  ex- 
ample, a  wheel  3  feet  in  diameter, 
Shawn  m  the  engraTipga.  Fig.  I  repre- 
sents a  nde  cfefalioii  of  the  wheel,  and 
fig.  2  a  section  on  the  line  A,  B,  fig.  1 
^-— die  BMlal  of  the  nave  h^ug  about 
1^  indi  in  thickneas,  8  faidies  in 
inigA,  and  8  inehes  in  diaoeter,  with  a 
hole  la  the  oentie  for  the  axle ;  there 
being  a  hoUow  space  kft  in  tfie  interior 
of  the  nave,  as  shown  by  fig.  2.  The 
tyre  or  rim  of  the  wheel  is  of  the  usual 
Ibrm,  and  may  be  made  with  or  without 
a  flange,  m  leqahped— the  thickness  of 
the  tyre  or  rim  beine  abont  H  to  2 
inches.  Hie  nave,  and  tyie  or  rim,  are 
connected  together  by  the  part  equivalent 
to  the  spokes  of  a  commoB  meelj  and 
which  may  be  called  the  disc  The  disc  is 
idioot  half  an  inch  thick,  and  is  so  formed 
as  to  be  corrugated  in  concratrie  circles 
in  the  plane  of  the  wheel's  motion,  and, 
at  the  same  time,  in  the  line  of  the  radii 
in  a  plaiie  at  right  angles  to  that  plane. 
Fig.  8  shows  the  form  of  the  ed|ge  of  the 
disc  atits  junction  with  the  tvre  or  rim, 
and  fig.  4  at  ite  junction  with  the  nave. 
In  the  engraving,  fig.  I,  «ie  fisc  is  re- 
presented  as  consisting  of  tcfn  gnat  cor- 
rmmtions  on  the  plane  of  the  wheel  s 
motion.  Rg.  2,  shows  the  form  of  sec- 
tion along  die  top  of  one  of  them  ;  the 
number  of  oorn^etiens;  or  the  dimen- 
sions here  given  may,  of  course,  be  varied 
according  to  circumstances. 

Mr.  Lathrop  describes  a  second  form 
of  disc,  which  is  the  dodbly  oonruffated 
one  above  described,  with  the  adStlon 
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of  a  set  of  curved  or  otherwise  bent 
projeetieas  extending  from  the  tyre  or 
rim,  more  «r  leu,  towards  the  nave,  and 
interseodi^  die  disc  at  right  angles  to  the 
plane  of  the  wbeePs  motion.  Fig.  5, 
shows  dw  form  of  the  edge  of  this  disc 
to  the  |irqiectio«8  at  the  junction  with 
the  tyrr,  Wsile  another  form  of  tihe  pro- 
jection is  flk^wn  by  fig.  7. 

A  MpA  form  of  disc  is  shown  fojr 
fig.  8,  eomigated  on  the  radii  in  the 
plane  of  die  wheel's  motion,  as  shown 
Of  die  section  4g.  9,  at  6  b,  widi  the 
addition  cf  ^  curved  projeottoos  ex- 
tending Drorn  the  nave  to  the  tyre  or  rim, 
and  intetaeedBg  the  disc  at  right  angles 
to  the  oUuBe  of  the  wheel's  moUoa. 
Fig.  11  nows  the  form  of  tihe  edge  of 
the  disc  at  its  junction  with  the  tyre  of 
rim,  and  fig.  12  at  its  junction  with  tfae 
nave. 

Another  fonn  of  disc  is  sho^ni  in  plan,  fig.  17. 
Of  which  figs.  18,  18, 19,  and  20,  are  sections  on  the 
lines  MM,  KN,  OO.  Figs.  14  and  15  are  sections 
on  the  lines  KK,  LL,  of  fig.  18. 

The  above  wheel  or  wheels  may  be  made  with  a 
malleable  iron  tyre. 


Mil.   WSALS'S     RUDIMSNTAST    TRBATISBS 
ON  THE   ARTS   AND    SCIBNCBS. 

1.  On  the  Steam  BHfine.    Sp  Dr.  Lardmer. 

2.  Natural  Philotophy,    By  Charlee  Tom- 

lineon. 

3.  Arekiteetmre,     By  W.  H,  Leeie^ 

The  handtome  style  m  which  this  Series 
of  Treatises  is  being  produced  aod  their 
exeeediof  ehespncss  (only  lOd.  each)  are  of 
themselves  sufficient  to  command  for  them 
an  extensive  sale ;  but  we  are  happy  to  be 
enabM  to  say,  that  if  the  average  style  of 
ezesvdon  does  not  fall  below  tbat  of  the 
speeimens  before  us,  they  cannot  be  more 
eztSMKvely  circulated  than  tibey  deserve. 

We  tliought  at  first,  on  reading  the  PrefiMs 
to  flM  Steam  JBiyme  Treatise  **  By  Dr. 
Lardner,"  that  the  Doctor  mast  have  lent 
his  namn  BMrely  to  the  work,  and  coald 
hate  had  ■•  hand  io  its  oomposician.  ffU 
certainly  was  not  the  hand  to  indite  snch 
a  spoeiMi  of  shop-bill  BngUsh  as  tliis : 

«In  this  Htde book  an  i 
made  to  supply,  in  ymnratly  i 
gusfs,  an  explanation  of  the  Casts  and  me- 
diankal  prineiples  on  whidi  tt« 
and  «peratisB  of  Steam  Kmgiwfw 
Wlllrfn  the  proposed  limiU  ai  Mk  i 
it  wmiU  be  Impossible  to  gh»  mnrti  pns- 
tksl  detaa.     The  ofajeet  lt»  11 1'lii^wi^  to 


supply  those  who  desire  to  learn  how,  it  tt, 
that  the  Steam  Snsine  has  accomplished  the 
mirades  of  power  for  which  it  has  been  so 
oel^rated  witih  tike  means  of  doing  so,  with- 
out tibe  tewhwloalities  of  art  and  eeience,  and 
in  a  form  and  manner  whic^  will  not  require 
a  greater  amoamt  of  tune  and  labour  than 
they  can  readily  bestow  upon  it  It  is  hoped 
that  tike  simplicity  of  style  and  langsage  and 
the  comprehensive  plui  which  karo  been 
adopted  will  attain  this  end,  and  that  alaaoot 
aU  who  have  leamad  to  read,  may  in  these 
pages  learn  how  it  ie,  tliat  steam  power  plafs 
the  important  part  ascribed  to  it  in  tiw  arts 
and  manufactures.*'— iVcf. 


On  turning  to  the  Treatise  itself  1 
we  soon  beeame  satisfied  that  it  was  a  veri- 
table production -of  the  aooomplishad  Doc- 
tor's pen.  It  bears  here  and  tibsK  asaarks  of 
haste  or  carelesanesB — ^wfaen  he  states,  for 
eaample,  p.  5,  that  pistons  ate  packed  with 
Imssp  ahme,  and  afterwardSf  p.  33,  that  they 
''  are  leadeted  steam-tight  either  by  vegetable 
or  metallic  packing  \"  but  it  is  Qn  the  whole 
worthy  of  Dr.  Lardner's  high  sdentific  re- 
putation. We  sdect  a  specimen  or  two* 
How  the  Mechameai  Action  qf  Stemm  may 

be  augmented  by  Heat  imparted  io   it 

direeily. 

1.  In  all  the  ordinary  appIieatitMUi  of 
steam,  the  lieat  imparted  is  i^f^iied  to  water 
from  which  the  steam  used  for  mechanical 
purposes  is  raised.  Heat,  however,  may  be 
imparted  directiy  to  the  steam  itself  after  it 
has  been  separated  from  the  water,  and,viian 
so  applied,  it  will  augment  in  a  certain  pro- 
portion to  the  mechanical  efficacy  of  the 
steam. 

It  has  been  thought  by  soma  projectors 
that  heat  implied  in  this  way  m|ght  be  kb- 
dered  more  efficacious  than  when  applied  in 
tiie  evaporation  of  steam  from  water.  It 
■My  therefore  be  worth  while  to  exfl/Jm 
here  to  what  extent  the  mechanieal  power 
of  stesm  can  be  augmented  in  tbis  way. 

«<  It  IS  a  reouurfcable  fact,  that  the  effect 
of  heat  applied  to  air  and  all  spesisa  of  gases 
in  aapMttting  their  volume  is  jmrissly  tte 
same.  It  is  found  that  if  air  or  any  spaeiea 
of  gas  be  confined  witiiin  a  certain  votame, 
and  that  heat  be  applied  to  it  until  ili  tem- 
peratare  be  raised  one  degree,  ila  elaatic 
isroe  win  be  aagaaented  by  one  4dOth  part 
of  its  whole  aaM»ant.  Thus  if  a  eerCrin 
I  of  tiw  vessel  which  contafaisit  anfier 
I  from  its  elastic  foree  of  4  W  lbs. 
the  aaase  anrfoce  will  suiTer  a  piisaaiii  of 
481iba.from  the  temperature  of  the  sir  or 
gsi  hsisf  raised  one  d^^ree. 

t.  Mow  it  is  still  more  remsrirsMr,  that 
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tlw  vtTj  same  law  appTles  to  «Tery  ipeoiefl  «f 
▼BpoVj  that  of  water  inelnded.  If  than  a 
cf^n6er  contaimnf  tteam  exelnded  from 
contact  with  water  be  exposed  to  any  aoaree 
of  beat,  it  will  receiTO  the  abore  angmen- 
tation  of  pressure  for  every  degree  by  which 
its  temperatare  U  elerated.  This  increase 
amonnts,  in  round  numbers,  to  one-fifth  per 
cent,  of  the  whole  mechanical  effect. 

4.  It  is  scarcdy  necessary  to  say,  with- 
out going  into  details  for  which  onr  Hmits 
wonid  not  afford  ns  space,  that  the  same 
onantity  of  fuel  which  wonId  prodnee  this 
increase  of  mechanical  effect,  applied  di- 
rectly to  a  vessel  containing  steam,  woald 
produce  a  greater  mechanical  effect,  applied 
to  a  boiler  to  prodnce  steam  from  water. 

It  is  therefore  not  necessary  to  dwell 
farther  on  this  principle,  as  invention  has 
not  yet  profitably  employed  it  in  the  case  of 


High  and  Low  Preuure  BngUiea. 
1.  It  win  be  perceived  that  the  advanta- 
ges obtained  by  the  vacuum  produced  by  the 
ooodensation  of  steam  are  not  without  draw- 
backs. The  machinery  for  condensation  is 
costly,  bulky,  and  heavy,  and,  moreover, 
consumes  a  considerable  portion  of  the 
noovii^  jM>wer  in  working  it.  The  conden- 
ser reqmres  a  datem  of  cold  water,  in  which 
it  is  submerged.  This  cistern  must  be  kept 
constantly  supplied  with  cold  water,  for 
which  purpose  a  pump,  called  the  cold  water 
pump,  must  be  worked  by  the  engine.  The 
water  and  air  admitted  by  the  condensing 
jet  must  be  coniinualiy  pumped  oat  by  the 
air  pump.  In  many  cases  the  steam  engine 
is  worked  in  situations  in  which  a  suflScient 
supply  of  cold  water  cannot  be  procured, 
and  where  the  weight  and  bulk  of  the  con- 
denser, air  pump,  and  cold  water  pump, 
would  be  inadmissible.  In  these  cases  the 
power  of  the  steam  must  be  worked  without 
the  advantage  of  the  vacuum  on  the  other 
side  of  the  piston.  Engines  thus  constructed 
are  called  non^condenHnff  engines,  and  some- 
times, though  not  with  strict  propriety, 
high-pressure  engines.  Steam  having  a 
greater  pressure  than  that  of  the  atmosphere 
being  admitted  on  one  side  of  the  piston, 
and  tho  other  side  being  left  in  open  com- 
munication with  the  atmosphere,  the  piston 
wiU  be  urged  forwards  by  a  force  propor- 
tional to  the  ezoeas  of  the  steam  pressure 
above  the  pressure  of  the  atmosphere,  the 
friction,  and  other  resistances.  When  the 
piston  is  thus  drawn  to  the  other  end  of  the 
cylinder,  the  steam  being  admitted  on  the 
opposite  side  of  the  piston,  and  the  contrary 
side  being  open  to  the  atmosphere,  the 
piston  wiU  in  like  m«iner  be  urged  hack 
again. 


8.  Between  the  nm^kmrnn  bf  which  ti» 
admiiaion  and  emissien  of  the  steam  is 
effected  in  this  machinery,  and  that  which 
we  have  described  in  the  condensing  engine, 
there  is  no  real  difference.  Whether  the 
steam  be  allowed  to  escape  to  the  condenser 
or  into  the  open  atmosphere,  the  mechanism 
which  governs  its  admission  and  escape  will 
be  the  same. 

S.  As  the  pressure  of  the  steam  in  such 
machines  must  necossariiy  ezoeed  that  of 
the  atmosphere,  in  a  sufficient  proportion  to 
supply  a  force  necessary  for  the  purpose  to 
which  the  machine  is  applied,  the  presrare 
is  always  much  greater  than  is  necessary 
wliere  condensation  is  used ;  and  hence  the 
application  of  the  term  higk-preuwre  emgism 
to  such  machines ;  but  the  use  of  the  tenn 
ia  objectionahle,  inaanuch  bm  ateam  of  an 
equally  high  prsssnre  is  often  uled  in  en* 
gines  in  which  the  steam  ia  coodenaed  and  n 
vacuum  produced.  An  example  of  thia  is 
presented  in  the  eng^es  used  in  Cornwall, 
where  steam  having  a  pnesaure  of  50Ihe.  or 
upwards  on  the  square  inch  ia  used* 

4.  Properly  apeaking,  therefore,  htgh- 
prteeure  engines  oonsist  of  two  olasaea; 
those  in  which  the  ateam  ia  not  condenaed« 
and  those  in  which  it  is  condensed. 

5.  The  most  proper  classification  of 
engines,  therefore,  is  into  condensing  and 
non- condensing  engines;  the  latter  being 
always  high-pressure  engines,  and  the  former 
sometimes  high-preasnre  and  sometimes 
low'preseure. 

6.  By  low-pressure  engines  is  to  be 
understood  those  in  which  the  safety-valve 
on  Uie  boiler  is  loaded  at  the  rate  of  4  to 
6  lbs.  per  square  inch. 

7.  High-pressure  engines  is  a  term 
rather  indefinite;  but  where  the  valve  is 
loaded  with  20  lbs.  or  upwards  per  square 
nich,  the  maehine  is  generally  so  called. 

8.  In  the  United  States,  the  use  of 
high-pressure  steam  is  mueh  more  universal 
tiisn  in  England,  and  201be.  upon  a  square 
inch  of  the  safety-valve  would  hardly  be 
denominated  high  pressure.  This  wiU  be 
understood  when  it  is  stated  that  from  120 
to' 150 lbs.  per  square  inch  is  not  a  very 
uncommon  pressure  to  use. 

9.  In  locomotive  engines,  the  eondens* 
hag  apparatus  is  ezdnded  for  obvious  rea- 
aons.  The  pressure  in  these  is  usually  from 
50  to  00  lbs.  per  square  Inch.  The  steam 
which  escapes  from  the  cylinder,  after  work- 
ing the  engine,  is  ejected  up  the  chimney, 
where  It  plays  the  part  of  a  blower,  and , 
supplies  that  want  of  elevation  of  the  chim- 
ney which  circumstances  here  exclude. 

Mr.TomUnaon'a  *' Nahural  PhUoeepkg'* 
18  a   vary  masterly  perfbnumce ;   exact, 
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lueid,  and  (beyond  most  works  of  the  lame 
clan)  interettlng.  It  hai  its  **  Preface/' 
too,  bnt  one  which  ia,  happily,  of  the  nme 
grain  with  the  work,  and  contains  a  piece  of 
advice  to  "  the  reader  "  of  so  jost  and  sen- 
sible a  character,  and  of  snch  general  ap- 
plication to  the  readers  of  all  scientific 
works,  that  we  beg  to  indorse  it  with  our 
heartiest  concorrence : — 

Bnt  if  scientific  men  are  disposed  to 
prepare  popnlar  treatises,  and  intelligent 
pablishers  to  issue  them,  at  a  price  sufficient 
to  bring  them  within  the  reach  of  every  one, 
it  is  not  too  much  to  expect  the  co-opera- 
tion of  the  reader  in  carrying  ont  so  praise- 
worthy an  object.  The  reader  must  be 
prepared  to  bestow  a  higher  effort  of  mind 
in  the  pemsal  of  the  work  than  is  required 
for  the  appreciation  of  a  romance,  or  even 
of  a  treatise  on  popular  science,  as  this  term 
is  often  understood.  He  must  be  prepared 
to  Hudy  the  work,  and  not  merely  to  glance 
over  its  pages.  If  he  find  it  difficult  on  a 
first  perusal,  let  him  give  it  a  second,  or  a 
third,  and  we  may  venture  to  assure  him 
that  his  labour  will  not  be  misapplied." 

We  quote,  as  a  specimen  of  this  treatise 
the  following  historical  notice  of 

The  TV-otmie  of  Venus, 
Evwy  droumstance  confirms,  and  exact 
obserrations  show,  that  her  distance  from 
the  sun  is  never  less  than  '71837,  nor 
more  than  72829  of  the  Earth's  mean  dis- 
tance from  him.  Venus's  orbit  is  mora 
nearly  circular  than  that  of  the  Earth,  though 
this  latter  is  less  eccentric  than  that  of  any 
other  planet.  Bnt  it  is  plain  that  the  Earth's 
motion  round  her  orbit,  in  the  same  direc- 
tion as  Venus,  but  more  slowly,  must  make 
a  material  difference  in  these  appearances. 
If,  however,  we  regard  both  orbits  as  cir- 
cular (which  is  very  nearly  the  case),  it  will 
be  seen  that  the  only  effect  will  be  to  make 
Venus  appear  to  occupy  a  longer  time  in 
running  through  these  changes  than  she 
really  takes  to  make  one  revolution.  The 
true  period  is  only  224  days,  while  the 
apparent,  as  we  have  seen,  occupies  about 
twenty  months,  or  584  days,  viz.,  the  time 
during  which  the  two  planets,  after  starting 
from  a  conjunction,  will  come  to  a  conjunc- 
tion again  (as  the  two  hands  of  a  clock  come 
together  after  1  hour  5  minutes  and  •^),  for 
during  584  days  the  Earth  has  made  about 
one  revolution  and  ^^  while  Venus  has 
made  2^. 

But  when  we  speak  of  Venus  as  passing 
b^ore  the  sun,  it  must  be  remembered  that 
•he  does  not  generally  pass  exactly  before 


his  body,  but  a  little  above  or  below,  in 
consequence  of  the  incUnation  of  the  plans 
of  her  orbit  to  that  of  the  Earth.  Hie  va- 
rious planets  and  satellites  do  not  move  ia 
the  same  plane ;  if  they  did,  every  conjuae- 
tion  of  three  bodies  would  cause  a  iranmtt 
oceuUaiion,  or  eclipse.  But  this  caaiiot 
take  place  with  the  Sun  and  Venus,  imlea 
she  be  in  her  conjunction,  and  at  the  same 
time  near  one  of  her  nodes,  or  points  when 
she  crosses  the  plane  of  the  Earth's  orUt. 
We  are  opposite  these  points  on  every  6th 
of  June  and  7th  of  December ;  therdbre, 
when  Venus  is  in  inferior  conjunction  on  or 
very  near  one  of  these  days,  she  will  be  seea 
to  pass  before  the  sun's  body  like  a  black 
spot.  But  this  is  so  rare  an  event,  that  it 
has  only  happened  twice  since  the  revival  of 
scienoe. 

The  first  time  this  was  observed  was  on 
the  4th  Dec.,  1639,  or  24th  Nov.,  O.  S., 
not  by  an  Astronomer  Royal,  surrounded 
with  every  means  of  exact  observation,  bat 
by  a  young  man  of  twenty,  furnished  with 
no  other  instrument  than  a  piece  of  smoked 
glass.  This  individual,  named  Jeremiah 
Horrocks,  had,  by  deduction  from  the  true 
system  of  astronomy  (then  hardly  esta- 
blished), been  led  to  expect  this  effect, 
overlooked  by  Copernicus  and  his  succes- 
sors. On  the  day  which  he  had  cajynlsted, 
he  began  to  watch  the  sun  from  his  rising 
till  the  hour  of  attending  Divine  worship, 
for  it  was  Sunday ;  and  we  are  told  that  he 
did  not  allow  this  duty  to  be  interfered  vrith 
by  his  observations.  Between  the  morning 
and  evening  service  he  again  watched  the 
sun,  without  success.  At  length,  towards 
sunset,  the  expected  spot  made  its  appear- 
ance, and  the  truth  of  the  new  theory  re- 
ceived one  more  in  addition  to  its  many 
other  confirmations. 

He  showed  that  the  next  transit  would 
take  place  in  1761 ;  and  as  this  year  ap- 
proached, far  different  preparations  were 
made  from  the  smoked  glass  of  Horroi^s, 
120  years  before.  It  was  to  observe  this 
transit  that  Captain  Cook  was  sent  on  his 
first  voyage  to  Otaheite,  and  that  other 
astronomers  dispersed  themselves  over  va- 
rious parts  of  the  world;  for  Dr.  Hooke 
had  shown  the  value  of  such  an  obeervatioa 
as  the  only  means  of  arriving  at  the  absolute 
sizes  of  the  orbits  of  Venus  and  the  Earth, 
and  hence  determining  the  scale  of  the  solar 
system,  till  then  known  only  as  regarded  its 
proportions. 

Another  transit   of  Venus    took    place 
eight  years  afterwards,  which  was  observed 
with  equal  care;  the  next,  however,  will 
not  happen  till  1874,  and  again  in  1882. 
«  e  e  e  « 

The  Treatise  on  AacBirBCTuas  is  by 
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one  of  the  first  architectural  critics  of  the 
day,  (perhaps  the  very  first)  and  has  no- 
thhig  to  fear  from  the  worst  that  rival 
critics  or  chastised  pretenders  can  advance 
against  it— which,  assuredly,  is  saying  a 
great  deal,  bat  not  more  than  we  conscien- 
tionsly  believe  to  be  true.  It  is  con- 
fined to  the  «  Orders"  and  their  **  Esthetic 
Principles  "-—of  which  modem  term  J&8' 
iketie,  there  is  a  clever  definition  in  a  most 
vsefol ''  Glossorial  Index,"  annexed  to  the 
work,  and  which  definition  we  here  quote 
for  the  benefit  of  those— not  a  few— to 
whom  the  exact  import  of  the  phrase  is  still 
somewhat  of  a  mjstery. 

jEtihetiet  —  Esthetic, — ^A  modem  ar- 
chitectural writer  condemns  these  terms' as 
'  silly  and  pedantic'  ones  that  have  '  lately 
come  into  use  in  the  arts,'  and  as  *  useless 
additions  to  the  nomenclature'  and  language 
of  art-criticism.  In  what  respect '  JBithe- 
tics*  is  at  all  more  pedantic  than  *  Optics,' 
'  Mathematics,' '  Physics,'  and  other  words 
of  a  similar  class  now  fiimiliar  to  English 
ears,— although  they  are  all  of  them  essen- 
tially Greek, — or  more  pedantic  than  a  great 
many  architectural  terms  which  are  not  only 
Greek  but  altogether  technical,  it  is  not 
easy  to  divine ;  while  as  to  silliness,  there 
seems  to  be  far  greater  silliness  in  rejecting, 
or  objecting  to,  than  in  adopting  terms 
which  are  not  only  highly  expressive  and 
convenient,  but  have  found  their  way  into 
every  European  language,  from  that  of 
Russia  to  that  of  Spain. 

The  term  Esthetics  implies  the  percep- 
tion and  the  study  of  those  qualities  which 
constitate  the  beautiful  and  artistic,  and 
form  the  finer  essence  of  all  productions  of 
fine  art.  It  carries  with  it,  therefore,  a  more 
exact  and  philosophic  meaning  than  the 
word  taste.  In  its  adjective  form,  in  which 
it  more  frequentiy  occurs,  it  is  particularly 
niseM,  as  no  adequate  epithet  can  be  sub- 
stituted for  *  JSsthetic'  Thus  we  speak  of 
the  *  eesthetic  sense,'  of  '  ssthetic  feeling,' 
or  '  study,'  or  *  principles,'  &c. ;  but  we 
cannot  say  the  '  tasteful  sense,'  or  '  tasteful 
study.'  As  to  the  species  of  study  just 
alluded  to,  no  term  may  be  required  to  de- 
signate it,  because  study  of  the  kind  is 
generally  dispensed  with  for  architecture, 
an  historical  and^  technical  knowledge  of  it 
being  deemed  sufficient,  without  any  ac- 
quaintance with  those  comprehensive  cfMe- 
iie  principles  of  the  art  which  can  guide  us 
where  technical  rules  stop  short,  and  mere 
rules  abandon  us  to  error  or  to  doubt. 

Mr.  Leeds*  treatise  is  calculated  not  only 


to  facilitate,  but  greatiy  to  elucidate  the 
study  of  fine  art  architecture.  Stale  as  is 
the  subject  of  the  Orders,  it  ia  here  invested 
with  the  charm  of  freshness,  and  treated 
with  a  degree  of  intelligence  which  contrasts 
very  strikingly  with  the  heavy  pedantry, 
verbal  prosing,  and  hectoring  dogmatism, 
whidir— out  of  compliment,  perhaps,  to  Vi- 
travius — seems  to  constitute  the  litierary 
etiquetU  of  nearly  all  other  architectural 
writing.  Besides  being  far  above  the  aver- 
age stamp  in  point  of  mere  authorship,  the 
present  Treatise  has  evidentiy  been-the  result 
of  much  and  earnest  study  directed  by  intel- 
ligent reflection.  We  obtun  a  just  appre- 
ciation of  the  respective  Orders,  and  the 
system  founded  upon  them,  without  any  of 
the  cant  of  prejudice,  or  the  formal  enthu- 
siasm— ^generally  very  hypocritical  also — of 
the  travelled  and  nntravelled  (locomotive  and 
vegetative)  dilManii  of  the  day.  Although 
Mr.  Leeds  totally  discards  the  doctrine  of 
the^^M  orders,  reducing  them  to  three,  viz., 
the  first,  or  Doric  order;  the  second,  or 
voluted  capital  (Ionic)  order ;  and  the  third, 
or  foliaged  capital  one  (Corinthian) — (agree- 
ing in  this  with  Professor  Donaldson)— he 
greatiy  extends  the  privileges  of  design 
with  regard  lo  them,  by  showing  how  widely 
varieties  of  one  and  the  same  order  differ 
from  each  other,  and  claiming  equal  freedom 
for  the  art  in  all  ages  and  countries.  Hither- 
to, mere  dry  rules  unaccompanied  by  any 
reasons  for  them,  have  been  laid  down  and 
blindly  followed,  the  consequence  of  which 
has  been,  that  a  sort  of  stereotype  pattern 
has  been  established  for  each  order,  to  the 
exclusion  of  all  artistic  study  and  treatment. 
This  system,  no  doubt,  so  far  places  all 
architects  upon  the  same  level ;  it  elevates 
the  dwarfish  in  talent,  but  it  lowers  those 
who  might  show  themselves  of  lofty  stature 
in  art ;  it  prodnoes  uniformity,  but  it  is  by 
producing  uniform  medioerity. 

We  can  honestly  recommend  this  Rudi 
mentary  Treatise,  as  being  more  likely  than 
anything  we  know  of  in  print,  to  dissipate 
many  prejudices  and  errors,  and  all  that 
professional  mystification  which  has  hitherto 
been  thrown  over  the  subject.  Nor  is  its 
importance  diminished— -if  anything,  it  is 
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inoiWMd«^y  tha  intiifiiiflcaaoe  of  tlie  price 
of  tha  Tk«Btifle,  baanue  the  opinioBs  which 
it  adtocatei  mut  now  bo  promnlg«tod  a 
thotuandfold.  Had  they  been  glveo  to  the 
world  in  a  Toiama  ooitiag  as  many  pounds 
aa  thia  oosta  penee,  they  would  have  been 
looked  «p  from  all  azoept  a  irery  fisw,  and 
among  these,  perfai^,  they  would  have  found 
still  ftwer  readers. 


BNQLIBH    SPBCIFICATI0N8     BNEOLLKD 
DVRING  THB  WBBK.     BNDING   DBC.  8. 

William  Jambs  Ba&sham,  Stratford, 
Essaz.  JBbr  imprwemenU  in  maU.  Patent 
dated  June  1. 1848  ;  specification  enrolled 
December  1, 1848. 

These  improTcments  consist  in  manofac- 
turing  mats  with  the  fibres  on  end  held 
tightly  between  laths,  so  that  they  are  formed 
with  channels  between  eaoh  row  of  fibres. 
For  this  porpose  a  cord  of  cocoa-nut  fibre, 
or  other  suitable  material,  is  wound  round  a 
number  of  laths,  which  are  then  laid  side  by 
side  in  a  compressing  machine,  the  cords  on 
the  end  laths  being  prsrionsly  made  fast  by 
nailing  two  other  laths  OTcr  Uiem,  or  other- 
wise,  as  may  be  desirable.  The  laths  are 
kept  down  and  prevented  from  jumping  up 
o?er  one  another  by  their  ends  resting  in 
grooTes  in  the  framework.  When  pressure  is 
applied  from  any  convenient  source  through 
the  intenrention  of  a  screw  and*  pinion,  or 
other  suitable  means,  the  laths  are  forced 
into  close  proximity  with  one  another,  so 
that  the  cord  between  them  is  compressed, 
and  thereby  held  tightly.  The  ends  of  the 
laths  are  made  fast  in  a  metal  frame,  so  as 
to  keep  them  as  close  together  as  they  were 
in  the  compressing  machine.  And  the  cord 
is  slit  up  the  length  of  each  lath.  When  the ' 
fibres  are  worn  oat  the  laths  may  be  re- 
covered. 

Claim,  —  The  mode  of  manufacturing 
mats  before  described. 

Thomas  Burdbll  Turton,  SheffieLL 
Fifr  certem  improvemtnti  in  machinery  for 
bending  and  JUting  plates  or  bare  qf  steel, 
iron,  and  other  materials,  to  be  used  for 
lo€omeHu€  engine  and  carriage  springs,  and 
other purpoeee.  PatentdatedJnnel,  1848; 
specification  enrolled  December  1, 1848, 

The  invention  sought  to  be  secured  under 
this  patent  has  for  Its  object  the  bending  of 
plates,  Off  bars  of  iron,  or  steel,  by  rollers  or 
bloeka  into  s^;aents  to  form  springs  (and 
in  soma  cases  in  saoh  manner  that  they  may 
fit  into  one  another)  for  looomotive  engine 
and  carriage  springs. 

The  rolUng  maohine  consists  of  a  strong 
Icon  tabkvthrMgh  which  pais  three  vertioal 


spindles ;  one  of  which  is  supported  in  a 
fixed  bearing,  and  the  other  two  In  looaa 
bearings  to  admit  of  their  positiona,  with 
regard  to  the  first,  being  varied.  On  tha 
portions  of  the  spindles  that  project  above 
the  table  are  keyed  three  rollers.  Under- 
neath  the  table  ia  a  horisontal  shaft  oarryli^ 
at  one  end  a  toothed  wheel,  that  fears  into 
a  bevel  wheel  keyed  to  the  vertical  spiodla, 
which  is  supported  in  the  fixed  bearing.  On 
the  other  side  of  the  bevel  whed  gears  a 
toothed  wheel,  which  is  carried  oo  a  looaa 
collar  passed  over  the  shaft.  Both  abidl 
and  collar  are  furnished  with  separate  pal- 
leys,  to  either  of  which  rotary  motion  ia 
communicated  from  any  prime  mover  by 
means  of  an  eadless  band,  aeoording  aa  it  k 
desired  to  turn  the  shaft,  and,  coMeqaently, 
the  roller  in  one  direction  or  the  other.  The 
second  roller  is  supported  in  a  loose  bearing, 
so  tliat  its  distanoe  from  the  first  may  be 
varied  to  suit  the  thickness  of  the  phta  or 
bar  to  be  curved,  while  the  third  is  so  car- 
ried as  to  allow  of  its  being  shifted  to  a  cer- 
tain extent  either  on  one  side  or  the  other  (in 
front)  of  the  space  between  the  first  and 
second  rollers.  The  second  and  third  roUevi 
are  caused  to  rotate  by  the  friction  fit  the 
plate  or  bar  passing  over  their  perh)heries. 
The  plate  or  bar,  on  issuing  from  between 
the  first  and  second,  is  caught  by  the  circom- 
ference  of  the  third,  and  is  thereby  bent. 
The  curvature  given  to  it  depends  of  conrae 
upon  the  position  of  the  third  roller,  which 
may  be  varied  so  that  eaoh  plate  or  bar 
msy  fit  the  preceding. 

The  blocking  apparatus  consists  of  a  bed 
concaved  to  the  curve  to  be  given  to  the 
plate  or  bar,  and  of  a  block  convexed  to 
correspond.  On  either  side  of  the  bed  are 
two  uprights  which  carry  a  cross-piece.  To 
the  centre  of  the  top  block  is  attached  a 
guide-rod,  which  csrries  a  stud,  that  slides 
in  a  curved  slot  in  a  metal  plate.  Hie  top 
of  the  slotted  piece  is  keyed  upon  a  pin 
passing  through  the  oentre  of  the  cross- 
piece,  to  which  also  one  end  of  a  lona  lever 
is  attached.  Fattened  to  the  guide-rod, 
beneath  the  slotted  piece,  and  in  ?mme<Uate 
contact  with  the  outer  and  lower  edge,  is  a 
friction  roller.  The  lever,  on  beiag  raised 
up,  causes  the  slotted  piece  to  describe  a 
curve  in  an  upward  direction,  whereby  the 
top  block  is  lifted  up  through  the  medium 
of  the  stud  upon  the  guide-rod.  The  plate 
or  bar  to  be  bent  is  then  placed  in  the  con- 
cave bed,  the  lever  pushed  down  and  with 
it  the  slotted  plate,  which,  in  coniequenoeoC 
its  outer  edge  acting  upon  the  friction  roller, 
forces  the  block  down  upon  the  plate  or  bar 
into  the  concave  bed. 

Claim. — The  arrangement  and  oombina- 
tioa  of  meohanioal  psrta  before  dteoribed. 
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Thomas  Hunt  fiARBs&y  Kiagatreeti 
Cbeapside.  For  improvem^t  ts  macAinery 
Jor  iawing  wood.  Patent  dated  June  1, 
1848;  specifieation  enrolled  December  l, 
1848.     CTatDM*- 

1.  The  means  of  giTUig  aupport  to  tim- 
ber when  being  sawed  to  Tarioiis  berela. 

a.  The  improTementa  in  chuoks  or  appa- 
ratoi  for  holding  timber  at  the  ends  when 
being  eat  or  aided. 

3.  The  means  of  giving  motion  to  the 
timber  to  faoiliUte  its  being  out  to  tho 
bevels. 

4.  The  improfements  in  sawgates  or 
frames. 

5.  The  means  of  moving  the  berelling  bar 
or  apparatns  for  governing  the  bevels. 

6.  The  mode  of  giving  sUbility  to  the 
head  blocks  for  holding  the  logs  when  being 
sawn. 

7.  The  apparatus  for  indicating  the  direo* 
tions,  or  bevels,  of  the  timber  to  be  cut. 

RiCHA&o  Chkistophkr  MaN8ELL,«-< 
Grange-road,  Surrey,  Gentleman.  For  oer^ 
tarn  improvements  in  the  eomtruetion  of 
veAielee  used  on  roUwayt  or  on  eommom 
roade.  Patent  dated  June  1,  1848  i  specie 
fieation  enrolled  December  1,  1848. 

These  improvements  consist, 

Firetty.  In  several  modes  of  applying 
'*  elongating  springs ''  to  the  support  of 
vehicles  and  relief  of  concussions,  and  in  a 
means  of  rendering  them  more  or  less  sus- 
ceptible of  vertical  motion,  or,  in  other 
words,  easier  or  more  rigid  at  pleasure. 
The  springs  are  made  of  one  or  more  bars 
or  flat  plates  of  steel,  or  other  suitable  ma- 
terial, and  of  a  curved,  or  corrugated,  or 
eliptic  form,  with  ejes  or  loops  for  their  at- 
tachment made  at  each  end  ;  and  they  are 
attached  in  such  manner,  without  any  trans- 
verse  bearings,  so  that  the  tensile  strain  or 
shocks  to  which  they  may  be  subjected, 
shall  be  received  from  their  ends,  and  cause 
them  to  alter  their  figure  in  the  direction  of 
a  straight  line,  and  elongate  in  the  dist- 
ance between  the  two  ends ;  the  elastid^  of 
the  steel,  or  other  material  of  which  it  is 
made,  causing  it  to  resume  its  origu&al 
configuration  on  the  strain  or  shocks  ceas- 
ing. Hie  patentee  describes  eight  modes  of 
applying  these  springs }  but,  as  they  extend 
over  three  and  a  half  skins  of  parchment, 
and  require  twenty  illustrative  figures,  we 
can  only  give  the  first  :—To  the  sides  of  the 
sole  of  the  railway  carriage  are  firmly  seeured 
radial  suspension  irons,  with  their  centres 
cUrectly  over  the  centres  of  the  bearings  of 
the  axle-boxes*  The  legs  of  ^ese  irons 
form  the  guards  for  the  axle-boxes,  and  are 
stayed  together  in  the  nsaal  way  at  thdr 
lower  ends.  The  curves  of  the  suspension 
irons  are  made  with  a  number  of  holes,  in 
whioh  are  hinged  the  outside  ends  of  the 


springs,  by  bolts  passing  through  them, 
which  fidlows  of  making  the  vehicle  more  or 
less  susceptible  of  vertical  motion.  On  the 
top  of  the  axle-box  is  a  metal  bearing, 
having  jaws  standing  upwards,  into  which  is 
hinged  the  barrel-head  of  an  adjusting  screw, 
the  round  part  whereof  is  sorewed  iLrough. 
out  its  irikole  length,  and  fiumishsd  with  two 
nuts,  one  with  suffident  surface  to  have  the 
weight  of  the  vehicle  suspended  thereon, 
and  the  other  as  small  as  may  be  for  the 
purpose  of  a  oheck-nut  The  uuide  ends  of 
the  springs  are  conneoted  by  means  of  a 
wrought-iron  plate,  through  the  centre  of 
which,  the  screw  part  of  the  adjusting  screw 
passes  freely,  and  rests  upon  the  face  of 
the  large  nut.  This  arrangement  allows 
also  of  adjusting  the  height  of  the  vefaiole, 
by  turning  the  nut  up  or  down* 

Secondly*  In  several  (three)  modes  of 
applying  these  springs  to  vehicles  as  buffer 
and  traction  springs,  for  the  purpose  of 
imparting  elasticity  and  relieving  concussion 
when  audi  vehicles  suffer  collision,  and  fur- 
ther,  for  relieving  the  jerks  of  an  unsteady 
tractive  power.  To  the  oentroa  of  the  two 
end  cross  bars  of  a  railway  earrlage  under- 
firame  are  bolted  flat  guide  plates  of  wrought 
iron,  which  are  furnished  with  stop  shoul«> 
ders  to  receive  the  pressure  of  the  sprhig 
cou]((ling  plates.  In  the  stop  parts  of  the 
middle  guide  plates,  and  in  a  line  with  each 
of  their  cross  oonneotions,  are  riveted  the  in- 
ner ends  of  two  pairs  of  radial  levers,  so  as  to 
allow  them  to  turn  as  on  a  pivot,  while 
their  outer  ends  are  conneoted  to  the  free 
ends  of  two  elongating  springs.  To  the 
under  part  of  each  coupling  pUte  is  a  step- 
piece,  which  travels  between  the  flat  guide 
plate.  Portions  of  the  levers  project  beyond 
the  spring  attachments,  and  are  kept  in  con- 
stant contact  with  the  inside  ends  of  the 
buffers.  The  shook  will  Uius  be  received  on 
the  outside  ends  of  the  levers,  which  will 
be  thrust  backwards,  and  cause  the  springs 
to  dongate. 

The  traction  arrangement  is  the  reverse 
of  the  preceding. 

Thirdly.  In  certain  combinations  in  the 
construction  of  wheels  for  use  on  railways 
or  common  roads,  by  which  they  are  ren» 
dered  softer  and  more  eeonomical  than  these 
hitherto  ttsed.  This  last  part  of  the  inveo. 
tion  refers  to  the  oeDatructing  of  expanding 
wheels,  so  that  the  tyres  may  be  fixed  on  in 
a  cold  state,  and  the  strain  equally  distri- 
buted and  properly  regulated)  and  to  a 
method  of  securing  tyres  without  holes 
being  made  in  them,  whereby  they  are  less 
liable  to  fracture.  On  the  oast-uron  boss 
of  a  railway  wheel  is  tightly  shrunk  a 
wrought  iron  hoop,  in  both  of  whieh  are 
right  haod  aoimr  holes  to  reoeive  the  low«r 
eada  of  the  spokes,  alao  aorewed  to  fit.  The 
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upper  ends  of  the  spokes  are  threaded  with 
a  left-hand  screw,  and  fit  into  iron  shoes, 
tapped  with  a  left  hand  screw  to  suit.  These 
shoes  are  famished  with  flaps  to  receive  and 
hold  fast  the  inner  periphery  of  the  wheel, 
which  is  of  any  suitable  wood.  The  tyre 
is  formed  of  wrought  or  cast  iron  with  a 
groove  on  each  face,  near  and  parallel  to  its 
inner  edge,  and  into  wldch  fit  the  flanges  of 
securing  rings.  The  wheel  is  put  together 
by  first  screwing  up  the  wooden  periphery 
so  as  to  allow  of  placing  it  within  the  tyre, 
and  then  screwing  it  out  so  as  to  press 
tightly  against  the  inside  drcumferenoe  of 
the  latter,  and  subsequently  fitting  the  flanges 
of  the  securing  rings  into  the  grooves  of  the 
tyre,  and  bolting  them  to  the  shoes  and 
wooden  periphery.     Claims  t~^ 

1.  The  construction  of  vehicles  having 
elongated  springs  adapted  and  applied  there- 
to, in  such  manner  as  that  the  action  of  the 
weight  or  force  produces  a  tensile  strain 
tending  to  straighten  the  springs. 

2.  The  construction  of  vehicles  having 
elongating  springs  adapted  and  applied  as 
buffer  or  traction  springs  in  such  manner  as 
that  the  concussion  or  impact  shall  produce 
a  tensile  strain  tending  to  straighten  the 
springs. 

3.  The  construction  of  vehicles  with 
wheels  having  the  several  parts  held  toge- 
ther by  circular  flanged  plates,  or  rings  of 
iron,  and  right  and  left-hand  screws  in  com- 
bination, as  described. 

JosBPH  Wheblsr  Rogbks,  Nottiug- 
ham-street,  Dublin.  For  certain  in^oved 
meihods  and  machinery  for  the  preparation 
of  peat  as  a  Juelf  and  in  the  combination 
of  certain  eubetanees  ae  a  eompoet  or  ma» 
nure.  Patent  dated  June  1,  1848 ;  speci- 
fication enrolled  December  1,  1848. 

The  invention  sought  to  be  secured  under 
this  patent  refers  to  the  drying  of  peat  for 
fuel,  which,  when  reduced  to  charcoal,  is 
peculiarly  applicable  to  the  manufacture  of 
metals,  forge  fires,  mouldings,  &c.,  and  as  a 
mixture  with  animal  excrements,  by  which 
they  are  deodorised,  and  the  ammonial 
gases,  &c.,  chemically  retained. 

The  patentee  proposes  to  ascertain,  first- 
ly,  the  natural  outfall  of  the  bog,  and  then 
to  cut  the  peat  turf  from  it  in  trenches,  and 
in  such  manner  as  to  effect,  at  the  same 
time,  the  drainsge  of  the  bog.  The  lumps  of 
turf,  being  cot  of  the  proper  sixe,  are  piled 
on  open  trays  in  moveable  sheds,  which  are 
fitted  with  handles  or  wheels  to  facilitate 
their  transport.  The  sheds  are  furnished 
with  a  top  of  any  waterproof  material,  which, 
in  case  of  need,  may  be  allowed  to  hang 
down  all  around  the  pile  of  turf,  to  shield  it 
from  rain.  The  turf  it  thus  left  to  dry  for 
several  days,  or  it  may  be  removed  to  a 
shed,  and  there  artifidaUy  dried.    The  shed 


is  provided  with  an  ash-pit  extending  its 
whole  length,  and  has  its  sides  made  with 
louvres.  Over  the  ash-pit  is  placed  the 
heating  chamber,  whidi  is  of  a  pyramida 
form  (as  preferable  to  any  other),  and  fur- 
nished with  wheels  running  on  rails  laid 
alongside  the  ash-pit.  Iron  perforated 
plates  are  placed  over  the  heating  chamber, 
and  at  a  certain  distance  therefrom,  to  pre- 
vent the  peat  from  coming  into  contact  witii 
the  sides  thereof.  A  chimney  is  fitted  to 
the  shed,  and  is  made  to  slide  up  and  down 
(to  allow  of  the  passage  of  the  heating 
chamber)  undemeatii.  It  is  provided  with 
a  casing,  to  keep  the  heat  from  touching  its 
sorface.  The  chimney  is  furnished  witi  an 
apparatus  at  top,  to  prevent  the  escape  of 
smoke  and  the  passage  of  a  current  of  air, 
and,  consequently,  to  extmguish  the  fiie. 
The  hot-air  passage  (that  is,  the  space  be- 
tween the  heating  chamber  and  the  perfo- 
rated plates)  is  furnished  with  doors,  and 
the  heating  chamber  with  dampers  for  ragu* 
latiDg  the  fire.  The  peat  is  piled  up  OTcr 
the  perforated  plates  and  around  the  chim- 
ney casing ;  and  the  chamber  is  filled  with 
peat,  which  is  ignited  from  below,  and  the 
chimney  let  down  into  it.  Air  is  admitted 
into  the  hot-air  passage,  which,  after  being 
heated  by  contact  with  the  sides  of  the 
chamber,  escapes  through  the  perforated 
plates,  and  circulates  through  the  turf.  To 
facilitate  the  piling  of  the  turf,  the  louvre 
sides  of  the  shed  are  propped  up  so  as  to 
form  a  kind  of  stair  for  the  workBaan,irliich 
may  be  let  down  after  this  operation  is  com- 
pleted.  When  the  peat  is  sufficiently  dried, 
and  it  is  deemed  desirable  to  stay  combus- 
tion, the  chimney  is  closed,  and  the  charred 
peat  raked  out  into  the  ash-pit  It  will  be 
seen  that,  by  the  preceding  method,  peat 
charcoal  will  be  obtained,  and  peat  dlried 
for  fuel  at  the  same  time. 

Instead  of  this  arrangement,  the  shed 
may  be  made  to  contain  several  heatiog 
chambers,  with  their  adjuncts,  so  aa  to  dry 
several  stacks  of  peat  turf  at  the  saose  time ; 
or  the  hot  air  may  be  driven  by  a  fan-blower 
out  of  hot-air  passages  through  the  perfon* 
tions  in  the  plates. 

An  apparatus  for  compressing  the  peat 
is  next  described.  It  consists  of  two  stand- 
ards, which  carry  upon  a  common  axle  two 
wheels,  having  quadrangular  bottomlen 
moulds  projecting  from  their  peripheries. 
These  standards  are  fitted  with  shoulder- 
pieces,  which  project  underneath  the  moulds 
of  eadk  wheel,  and  serve  as  a  bottom  and 
support  to  each  mould  as  it  passes  over 
them.  An  oscillating  beam,  suspended 
in  the  frame-work,  carries  two  ploBfera, 
which  take  alternately  into  one  of  the 
moulds  of  each  wheel  as  they  arrive  up€m 
the   shoulders.     The    moulds   are 
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with  lips  to  guide  the  plnngers.  Od  motion 
being  imparted  tp  the  machine  from  any 
prime  mover,  and  the  moulds  filled  with 
turf  by  hand,  they  are  sncceBsiTely  brought 
by  the  rotation  of  the  wheels  upon  the 
ahonlder-pieces  of  the  standardsi  when  the 
plnngers  Ikll  down  into  them  and  press  the 
tarf  into  shape.  An  improrement  in  this 
machine  consists  in  making  passages  or 
channels  in  the  shonlder-pieces,  to  lead  into 
an  exhaust  cylinder,  the  piston  of  which  is 
raised  as  the  plunger  descends;  so  that 
when  the  mould  is  brought  upon  the  shoul- 
der, the  air  and  moisture  are  exhausted 
from  the  peat  while  the  plunger  is  pressing 
it  down. 

The  manure  is  prepared  by  mixing  peat 
charcoal,  prcTiously  ground,  with  animal 
eiorements  in  the  proportion  necessary 
to  retain  the  gases  in  the  mixture  and  to 
deodorixe  it.     Clainu  ;— 

The  moveable  sheds,  so  constructed  as  to 
protect  from  wet  the  peat  piled  upon  the 
tray,  without,  however,  intercepting  the  free 
circulation  of  the  air  among  the  blocks  of 
peat  to  dry  them. 

The  sheds  arranged  as  described,  whether 
adapted  to  dry  one  or  more  clumps  of  turf. 

The  heating,  or  peat  charring  chamber. 

The  hot  air  passage  alone,  or  combined 
with  a  fan  blower. 

The  peat-compressing  machine  alone,  or 
with  the  exhausting  apparatus. 

The  application  of  granulated  peat  char- 
coal to  animal  excrements,  in  such  quanti- 
ties as  to  retain  the  ammonical  and  other 
gases  in  the  compounds,  and  render  them 
inodorous  and  applicable  as  manures. 

Bbnjauik  Lathrop,  of  King-street, 
Cheapside,  Esq.  For  an  improved  wheel 
/or  railway  purpotes,  (Being  partly  a  com- 
munication.) Patent  dated  June  6,  1848  ; 
specification  enrolled  December  4,  1848. 

For  the  details  of  the  Specification,  see 
ante,  p.  563. 

ClaifHi, 

**Fir$ily,  Wheels  of  cast-iron  of  such  a 
form  that  the  part  equivalent  to  the  spokes 
of  a  common  wheel,  and  which  I  call  the 
disc,  shall  be  corrugated  in  concentric  cir- 
cles on  the  plane  of  the  wheel's  motion,  and 
at  the  same  time  in  the  line  of  the  radii  on 
a  plane  at  right  angles  to  that  plane. 

"  Secondly.  I  claim  the  combination  of  the 
double  corrugated  disc  mentioned  in  claim 
1,  with  projections  above  described  as  the 
second  form  of  disc. 

"  Thirdly.  I  claim  the  combination  of  a 
disc  corrugated  on  radii  in  the  plane  of  the 
wheel's  motion,  with  projections  described 
as  the  third  form  of  disc." 

William  Brindlet,  Birmingham,  ma- 
nufacturer.   For  improvementi  in  the  ««- 


nufaciure  qf  articles  of  papier  maeh4» 
Patent  dated  June  6,  1848;  specification 
enrolled  December  6,  1848. 

These  improvements  refer,  firstly,  to  the 
manufacture  of  ornamental  and  other  sur- 
faces of  articles  in  papier  mach6 ;  secondly, 
to  the  manufacture  of  washhand  basins  of 
papier  mach^;  and,  thirdly,  to  the  manufac- 
ture of  hats  of  the  same  material. 

The  method  of  produdng  ornamental 
surfaces,  consists  in  engraving  the  sunken 
portions  of  the  mould  employed  to  give 
configuration  to  the  articles  in  papier  mache, 
so  as  to  produce  upon  their  surfaces  designs 
in  relief.  These  articles,  instead  of  being 
japanned,  are  saturated  with  oil,  and  stoved. 
To  obviate  the  necessity  of  employing  more 
than  one  metal  mould,  and  thereby  to  eifect 
a  saving  in  this  manufacture,  the  patentee  pro- 
poses to>make  moulds  in  papier  machd  iVtfm 
one  of  the  finished  articles,  and  afterwards 
to  harden  them  by  saturating  and  stoving. 

The  basins  are  made  by  placing  a  thick- 
ness of  pulp  between  two  moulds  of  the 
requisite  form,  and  subjecting  it  to  the 
necessary  degree  of  pressure  and  heat,  after 
which  it  is  saturated  with  oil,  and  stoved ; 
and,  lastly,  painted  with  white  or  other 
paint,  instead  of  being  japanned.  The  smell 
of  the  paint  may  be  removed  by  subsequent 
exposure  to  a  sufficiently  high  temperature 
for  that  purpose. 

Hats  are  made  by  the  same  process,  the 
form  of  the  mould  only  being  varied. 

Claim. — ^The  mode  of  manufacturing  arti- 
cles in  papier  mach^  before  described. 

Richard  Barnbs,  Wigan,  Lancaster, 
gas  engineer.  For  certain  improved  appa^ 
ratus  for  manufacturing  gas  for  illumina- 
Hon ;  part  of  which  improvements  is  appli^ 
cable  to  retorts  for  distilling  pyroligneous 
acidy  and  other  similar  purposes.  Patent 
dated  June  6,  1848 ;  specification  enrolled 
December  6,  1848. 

This  invention  refers  to  the  manufacture 
and  distillation  of  gas  from  coal  for  small 
consumers,  and  consists  in  the  construction 
and  arrangement  of  the  stove  and  retort,  the 
mouth  of  which  is  closed  by  a  cover,  ren- 
dered gas-tight  by  a  water- joint ;  and  in  the 
peculiar  construction  and  arrangement  of 
the  refrigerator,  condenser,  wash  vessel, 
purifier,  and  gasometer  ;  and,  lastly,  in  the 
application  of  the  water-tight  joint  to  close 
the  mouths  of  .'retorts  used  for  distilling  py- 
roligneous acid  and  other  purposes. 

The  stove  is  built  of  fire-brick,  with 
openings  in  the  front  or  in  the  side,  but 
without  grate  or  bars.  The  retort  is  sus- 
pended in  the  stove  by  its  flanges,  which 
rest  upon  horizontal  iron  supports  let  into 
the  brick-work,  and  to  which  is  attached  a 
circular  iron  plate  standing  upwards. 

The  cover  is  formed  with  two  rims,  one 
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witbin  the  ottiar.  Tbeinilde  one  takes  toto 
a  groore  Ibrmed  by  the  prqjeetioti  of  the 
retort  aboTe  the  flaagei  and  the  drcelar  iron 
plate,  while  the  outride  rim  dips  Into  an- 
other snitably-formed  groore,  filled  with 
water,  and  snpported  fi^m  the  briek-work 
of  the  ttoTe.  The  dreulaf  iron  plate  pasies 
np  between  these  two  rims,  bo  as  to  inter- 
cept the  radiation  of  heat  fh>tti  the  inside  one, 
and  consequently  to  preTont  the  ermpontion 
of  the  water  contained  in  13ie  grooTe  in 
which  the  ontside  rim  dips.  The  tar,  fte., 
which  drips  from  tlie  eoter  into  between  the 
projection  of  the  retort  and  tlie  inside  rim, 
together  with  the  water-joint,  will,  it  is 
stated,  effectually  prerent  the  escape  of  gas 
into  the  atmosphere. 

Inside  the  retort  is  the  cradle  for  holding 
the  coal  from  which  the  gas  is  to  be  erolted. 
The  gas  passes  from  the  retort  through  a 
pipe  (fitted  into  the  cover)  into  the  rcMge- 
rator,  the  hydraulic  main,  the  condenser, 
the  wash  vessel,  the  purifier,  and  lastly  into 
the  gasometer.  The  peculiar  construction 
and  arrangement  of  these  different  apparatus 
would  require  engrayings  to  be  intelligible. 
It  may,  however,  be  remarked,  that  they  are 
BO  combined  together  as  to  present  a  com- 
pact appearance,  and  occupy  as  small  space 


as  possible.  Hie  gisoueler  Is  tdeseopic* 
and  contains  the  purifier,  the  advantage  of 
which  latter  arrangement  is,  that  tiw  gas  la 
constantly  exposed  to  the  action  of  the  Uase. 
The  mode  of  working  is  as  follows : — Hie 
stove  is  heated  to  red  heat,  when  the  retoit 
containing  the  cradle  is  placed  In  it,  and  tlie 
eover  put  on.  Hie  gas,  as  it  is  evolved, 
passes  through  the  different  apparatas  Inte 
Uie  gasometer;  and  when  the  coal  is  eat- 
hatteted,  the  cradle  is  taken  out,  sad  placed 
In  an  extinguislier,  so  consteneted  as  to  pie- 
vent  the  admission  of  air  to  the  ooke«  and 
slso  the  escape  of  noxious  vaponrs  fltnn  k 

The  second  part  of  this  invention  coasbla 
in  the  application  to  retorts  used  for  distill- 
ing pyroligneoufe  add,  and  other  similar 
purposes,  of  the  cover,  made  gas-tight  by 
the  water- joint,  as  before  dessribed. 

CSstm.'— 1.  The  oonstmeting  the  stove 
with  openings  in  fnmt  or  in  the  sides,  bnt 
without  grate  or  bars,  and  in  doring  the 
mouth  of  the  retorts  used  in  the  manufaetiire 
of  coal  gas,  or  pyroligneous  add,  or  other 
rimilar  purposes,  by  a  cover  made  gas-tight 
by  a  water-joint,  as  before  described. 

2.  The  peculiar  construction  and  general 
arrangement  of  refrigerator,  condenser,  wash 
vessel,  purifier,  and  gasometer,  as  described. 
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Jonah  Dftviet  and  George  Davies,  of  the  Albion 
Iron  Foundrj,  Staflbrdahire,  iron  founders,  for  im- 
provements In  steam  engines.  December  2;  six 
months. 

Robert  Bum,  of  Edinburgh,  for  an  improved 
roller  gin,  used  in  separating  the  seed  from  cotton. 
December  2 ;  six  months. 

Franeii  Hastings  Greenstreet,  of  Liverpool,  en- 
gineer, for  certain  improvements  in  hydraulic 
engines.    December  2 ;  six  months. 

John  Armstrong,  of  Ediaburgh,  brass  founder, 
for  Improvements  in  constructing  water-closets. 
December  2 ;  six  OMmtht. 

George  Armstrong,  of  Newcastle-upon-Tyne, 
Esq.,  for  certain  improvements  in  steam  engines. 
December  2;  six  months. 

Frederick  Collier  Bakewell,  of  Hampstead,  gen- 
tleman, for  improvements  in  making  communica- 
tions from  one  place  to  another  by  electricity. 
December  2 ;  six  months. 

WUliam  Young,  of  tho  firm  of  Henry  Bannerman 
and  Sons,  of  Manchester,  merchants,  for  certain 
Improvements  in  machinery  or  apparatus  for  wind- 


ing, balling,  or  spooling  thread,  yam,  oi  «tlier 
fibrous  materials.    December  2 ;  six  months. 

Robert  Nelson  Collins,  of  Oxford-oourt,  Cannon - 
street,  druggist,  for  certain  improved  comfooads 
to  be  used  for  the  prevention  of  injury  to  health 
under  certain  circumstances.  December  3 ;  »ix 
months. 

James  Taylor,  of  15,  Fumival's-lnn.  gentleman, 
for  improvements  in  propelling  ships  and  other 
vessels.    December  2 ;   two  months. 

John  Henderson  Porter,  of  Adelaide-place,  Lon- 
don Bridge,  engineer,  for  an  improved  mode  of 
applying  corrugated  iron  in  the  formation  of  tire- 
proof  floors,  roofs,  and  other  like  structures.  De- 
cember 2;  six  months. 

John  Duley,  of  Nortiiampton,  iron  fonoder.  &r 
certain  improvements  in  the  construction  and 
arrangement  of  stoves  for  cooking  and  other  pur- 
poses.   December  2;  six  months. 

Thomas  Drayton,  of  Regent-street,  practical  che- 
mist, for  improvements  in  silvering  glass  and  other 
surfaces.    December  2  ;  six  months. 
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Dec. 


1090 
1691 


1692 


Proprietors'  Karnes.  Addresses. 

£.  Slyn  and  W.  Green,  Wolverhampton 

Captain     H.     Mangles 
Denham,R.N........M  Senior   United    Service 

Pall  Mall  

Joseph  Faulding Robert-street,  Hampttteod 


Subjects  of  Dciigns. 
.  Cabin  door  lock. 


ie93     James  Hayes  , 
1694      Thomas  Barr  , 


.  Elton,  HuRtingdonshire 
.  Glasgow M 


T     1095      John  Gedge  «... ».*.  Wal!{ngton>street,  Strand. 

„      1 696     Henry  Smith  &  Thomas 

W.  Ashby  ., M«...  Stamford  .MtH .••»•! •••#•«...• 


Club, 

Tiller. 

•road,  Apparatus  for  applying sttf am 

and  vapour  heat  to  parts  «f 

the  human  body. 

«  Peda- m.inu-moti ve. 

Duplex  block  fbr  pTintJn«f  ymm 

in  the  hank. 
Safety  hammer  for  the  lock> 

of  percussion  fire-arms. 

««•  Agrtealtond  carL 
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Mr.  Cameron's  Stibierlptioii« 

Mr.  CHARLES  CAMXRON  rMpectfUlly  begs  leatt  to  ofl^r  the  acMptance  o#  his  tinoen  mod  gntWul 
Uiankt  to  the  foUowing  Owitletten  who  havo  kindly  reiponded  to  his  appeal. 

R.  Proster«  Esq.,  Chenr-ttreet,  Blrminghain.*MM..»....M.M....M»«M  SI    0  0 

A.Tnveljraa,  Esq.,  WalUogteo,Morpeth........««M.M^...»MM..»....  f    0  0 

J.  D.,Chafi0B(7-lMl«^.».,^ ».««., .M ...^ 0  10  0 

Charles  Lyon,  Esq ^ ^ „ ^^  0  10  0 

PoiuFr{eadsor8cieace»pflcPoe4H>rder,  attlKllMt«r.«...^«^irtM  I    •  0 

R*  8.»  Cheapa1d0.ra*..«»»*M**t*.. *•••».. ......Mi*«**M*«Mk«tM»M*M»««»«Mi«*  0      §  % 

Thomas  James  Bresson,  Esq.  « ,.^,„^^»^,auh^.».^.m  0   f  6 

Solomon  Lindo,  £sq.M.M.*...»M».ik M««M....**M*«>wt •..•»•«»•..*  0   16 

Mechaalos'  Magmtine....M .....^ ^^^u «...»  1    1  0 


Wedgw<ood'«  Pfttnrt  ImproTed  Manifold  Writer. 

THIS  INVEKttON  will  prodaoo  a  LETTER  and  its  COPY  at  ONE  OPERATION;  or,  if  required,  a 
LETTER,  DUPLICATE,  and  a  COPY,  ail  in  Durable  Ink,  and  with  a  Pen  that  requires  no  repairs ; 
it  is  Simple  In  its  Operation,  Is  Cheap  and  Portable  In  tu  Constmetlon,  and  is  capable  of  eflfeeting  an 
immense  saTins  of  time  and  expense.  To  Merchants,  Bankers,  Members  of  Parliament,  and  Solicitors, 
MMl  Indeed  to  all  persons  who  haye  occasion  to  write  much,  and  who  desire  to  retain  Ooptee  of  their 
I.etten,  or  to  eend  Duplicates  abroad,  this  Inrentlon  wiU  prove  iuTahiable. 

Also  Wedgwood's  Registered  CLIP  DESKS  for  Holding  Down  the  Copjr  Leaf  whilst  Writing. 

MANUFACTORY:  4,  RATHBONE  PLACE,  AMD  84,  LOMBARD  STREET,  LOKZWIC. 


To  Gnciaeera  and  Boilev^BKakers* 

LAP-WELDED  IRON  TUBES,  FOR  MARINE  AND  LOCOMOTIVE  8TBAM-BOILER8,  Tubes 
for  Steam  Gas,  and  other  purposes ;— all  sorts  of  Gitt  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  4S,  OBmbildce>street,  Birmingham,  and  Smethwick,  StaiTordshire,  manufacture  Boilers 
and  Gas  Tubes,  under  an  exciuliiTe  license  from  Mr.  HiehMd  Proeser,  the  Patentee. 

These  Tubes  ore  extensively  used  in  the  Boilers  of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent ;— are  Stronger,  Lighter,  Cheaper,  sad  more  DumMo  than  Brass  or 
Copper  Tubos,  and  are  warranted  not  to  open  ia  the  weld. 

42,  CAMBRIDGE>STR£ET,  CRESCENT,  BIRMINGHAM. 
Works— Smethwick,  Stafibrdshlre. 

LONDON  warehouse-No.  es,  upper  thahes-strbet. 

OUTTA  PBROHA  COMPANY'S  WORKS 

WHARF  ROAD,  CITY  ROAD. 

X^fuiMi,  Itl  April,  1848. 

THE  OUTTA  PERCH  A  COMPANY  havegreatpleasureinsutingthat  the  steadily  increasing  demand 
for  the  Patxvt  Gutta  PsmcHA  DniTnro  Bakbs  justifies  the  utmost  confidence  that  they  are  f^lly 
lq»proved. 

Their  durability  and  strength— permanent  contractility  and  unifbrmlty  of  substance — their  non-susecp- 
Ubillty  of  injury  fttrni  contaet  with  Oils,  Grease,  Acids,  Alkalies,  or  Watei^and  the  facility  with  which  the 
single  Joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  decidedly  economical. 

G0X.0SNXS,  TnBiHOof  ailslses,  BoimEs,  CATnKTSRS,STBTHtscopxs,  and  other  Surgical  Instruments; 
MouLDXirGa  won  Pictuab  Fbambs  and  other  decorative  purposes;  Whips,  Thongs,  Tskkis,  Golf,  and 
Ckxc&bt  Balu,  ftc,  in  great  variety. 

Pateat  Gutta  Percha  Shoe  Soles. 

The  applIeaUlity  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensirely  and  satisfactorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  for  this  purpose,  its  merits  iMrliig  been 
acknowledged  by  all  who  hare  tried  it.  Indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
as  long  as  Teather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
until  ^uite  worn  throng. 

Boot  and  Shoe  Soles  for  Stuumer  Wear. 

The  fact  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicatei,  by  the  «se  of 
Ibem,  to  escape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  Evjur  xm  Somiixb,  so  often 
inflicts  upon  the  incautious,  and  this  eflbet  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  afford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  unattainable,  in  conjunction  with  security  agidnst  damp. 

At  tke  *ame  timtf  the  remarkable  non-condueting  propertiet  qf  GuUa  Percha  e^ord  a  moei  valmable  pro- 
iecUon  to  tkoee  who  are  sul^eeted  to  emffering  or  ineonvcnienee  hy  walking  upon  heated  pavemenie. 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  with  leather,  nas  lenc  since  been 
decided  in  favour  of  the  former;  and  mo  Instance  of  failure  has  yet  come  to  filie  kaow- 
ledye  of  the  Company  which  may  not  be  ascribed  to  a  negUet  of  their  printed 
Bir^etions. 
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ADYBRTIBEMEMTS. 


To  InTentors  and  Patentees. 

MESSRS.  ROBERTSON  &  CO., 

FATZVT  SOLICITOSS, 

(Of  which  firm  Mr.  J.  C.  ROBERTSON,  the 
Editor  of  the  Mbchavxcb'  Maoasiks  from  Its 
eommeneeittent  in  182S,  it  principal  partner,) 
undertake 

The  procuration  of  Patents 
For  England,  Scotland,   Ireland,  and  all  Foreign 
Coantries,  and  the  traniaction  generally  of  all  busi- 
ness  relating  to  Patshts. 

SpeciflcatlonB  Drawn  or  Rerised. 

DISCLAIM SaSy  AND  MKMOaANDVMB   OF 
ALTBRATION    PBBPAILBD     AND    BNaOLLSD. 

OsToats  Bntered  and  oppositions 
.  Oondncted. 

CONFIRMATIONS    AND    PROLONGATIONS 

OF  PATENTS  SOLICITED. 

Searcfaea  made  for  Patents,  and  Copiei  or 

Abstracts  Supplied. 

AdTice  on  cases  snbmittedj  dee.  *e. 

MBSsas.  ROBERTSON  &  CO. 

POSSESS  THE  ONLY  COMPLETE  REGISTRY 

OF  PATENTS  EXTANT, 

Commencing  a.d.  1617  (15  James  I.),  and  regularlj 

continued  doirn  to  the  present  time. 


INTENDING  PATENTEES  supplied  gratis  with 
Printed  Instructions,  on  Application,  either  per- 
sonally or  by  letter. 


Ubrary  of  lUostrated 
Standard  Scientific  "Works. 

The  most  Complete  Work  on  Turbines  and  Water 

Pressure  Engines, 

In  8vo.,  cloth,  -with  360  Woodcuta,  price  18b., 

WEISBACirs  PRINCIPLES  of  the  MECHA- 
NICS of  MACHINERY  and  ENGINEER- 
ING.—Vol.  II. 

Translated  and  Edited  by  L.  Gokdok,  Regius 
Professor  of  Civil  Engineering  in  the  College  of 
Glasgow. 

The  Two  Vols.,  price  £1  198. 

Now  ready,  in  8vo.,  cloth,  with  214  Wood 
Engravings,  price  2l8., 
XTNAPFS  TECHNOLOGY,  or  Chemietry  applied 
•*^    to  the  Arts  and  to  Manufactures.— Vol.  II. 
Translated  and  Edited  by  Dr.  £.  Romalds  and 

Dr.  T.  RlCHAEDSON. 

The  Two  Vols.,  price  £2  2s. 
Hippolyte  Bailliere,  Publisher,  219,  Regent- 
street. 


NEW  PATENT  DOUBLE  CYLINDER 
STEAM-ENGINE.  The  simplest,  cheapest, 
and  most  economical  ever  devised,  applicable  to 
Marine,  Locomotive,  and  Stationary  purposes. 

Particulars  may  be  had,  and  references  given  to 
parties  for  whom  these  engines  have  been  erected, 
to  whom  they  are  giving  entire  satisfaction. 

These  improvements  are  applicable  in  most  cases 
to  existing  single  cylinder  engines,  and  In  many 
cases  will  effect  a  saving  of  Fifty  per  Cent,  in  fuel, 
besides  adding  to  the  power  of  the  engine. 

A  25*horse  RoUtive,  Expansive,  and  Condensing 
ENGINE,  also  a  Ten  and  an  Eight-horse  High- 
pressure  FOR  SALE. 

Apply  to  John  Gilbert  and  Co.,  Engineers,  Bos- 
ton-street, Hackney-road. 


Enlargement  of  the  ^'Weekly 
Dispatch." 

THIS  JOURNAL,  which  is  unrivalled,  win  be 
ENLARGED, 
On  and  after  SUNDAY,  the  7th  of  JANUARY. 
1849.  to  SIXTEEN  PAGES,  containing  SIXTY- 
FOUR  COLUMNS,  of  the  SAME  SIZE  AND 
FORM  AS  AT  PRESENT, 

WITHOUT  ANY  EXTRA  CHARGE. 

The  DISPATCH  wiU,  thercfm,  answer  tte 
purpose  of  FOUR  NEWSPAPERS. 

An  Edition  of  the  DISPATCH  Is  pnblialied  at 
Five  o'clock  every  Saturday  momlog,  for  trana- 
mission  by  the  First  Train  and  Momuig  MaOa,  ■• 
that  persons  residing  in  towns  S&O  miles  fron 
London  may  receive  it  the  same  evening. 

An  ExPKss  Editiok  of  the  Dispatch  ia  pab> 
lished  every  Sukoat  ArTBnKooir,  oontaiintaff 
News  direct  from  Paris,  and  other  parts  of  the 
Continent,  up  to  Eight  oX^ock  on  Saturday  Even- 
ing. 

Orders  should  be  given  early  to  Mr.  Richamb 
Wood,  139,  Fleet-street,  or  to  any  of  the  Ncwsres- 
ders,  in  Town  and  Country. 

NOTICES  TO  COHABSPONDENTS, 
A  ttawtped  edition  e/  the  Ueehamict^  JTMnfac, 
io  goby  post, price  id,,  ispmbUaked  ewry  JVMcf, 
at  4  o'clock,  p.m.,  predselgf  and  eoniuhu  tte 
Claimt  of  all  the  SpeeiJIeatimis  BnraiUdy  Ntm 
Patents  eealed,  and  Articles  of  Utility  rtgUUnd 
during  each  week,  up  to  Uie  time  of  going  to  press. 
Subscriptions  to  be  paid  in  adtance.  Per  owaaiai 
1 7s.  id.,  ha^f-yearlg  8«.  Sd,,  quarterly  i».  M.  Pott- 
office  Orders  to  be  made  payable  at  the  Strand  Office^ 
to  Joseph  Clinton  Robertson,  of  166,  Pleel-etreei. 

CONTENTS  OF  THIS  NUMBER. 

Specliicationof  Adcock's  Patent  Improvements 
in  Furnaces  and  Fire-places— (vtM  engrav- 

ings) S53 

HoTie  Algebraicie.    By  James  Cockle.   Esq., 
M.A.,  Barrister>at-Law.    No.  X.    History^.  £55 

Sloping  and  Vertical  Sea  Walls 539 

How  to  Raise  Spirits  from  the  Deep— Shalders' 

Fountain  Pamp ^  55i 

The  Zinc  Works  of  Stollbeig ^ 559 

Gossage's  Improved  Fountain  Pump.    By  Mr. 

Baddeley— <tri<A  engraving) 5€9 

Mr.  Dredge  and  the  Weston  Super-Mare  Pier 

and  Bridge  Company ^^  591 

Specification  of  Lathrop's  Patent  Cormgated 

Railway  Wheels— (wflfA  engrarings),...,.^^  5€3 
Mr.  Weale's  Rudimentary  Treatises  on  the  Arts 
and  Sciences— 

Dr.  Lardner  on  the  Steam-engine  ....»  iC6 
Mr.  Tomlinson  on  Natural  Philosophy.  5C7 

Mr.  Leed's  on  Architecture 56S 

English  Specifications  Enrolled   During    the 
Week,  ending  December  8,  1848- 

Barsham,  Improvements  in  Mats  ....«  379 

Turton,  Bending  Metallic  Plates    .....  S79 

Barber,  Sawing  Machinery  ...............  571 

Mansell,  Railwi^  and  Common  Read 

Carriages 571 

Rogers,  Compression  of  Peat,  &c.......  572 

Lathrop,  Railway  Carriage  Wheels   ...  571 
Brindley,    Improvements   in    Papier 

Mach6   57S 

Barnes,  Improvements  in  Apparatus 

for  Manufacturing  Gas,  &c 573 

Weekly  List  of  New  English  Patents  ............  574 

Weekly  List  of  New  Articles  of  UtUity  Regis- 
tered     •....M.M.........M....  .........     574 

Advertisements « 575 

LONDON:  Edited,  Printed,  and  Published,  by 
Joseph  Clinton  Robertson,  of  No.  16«,  Fleet- 
street,  in  the  City  of  London.— Sold  hg  A.  and 
W.  Galignani,  Rue  Viviennc,  Paris ;  Machiu  and 
Co.  Dublin  ;  W.  C.  Campbell  and  Co.,  Hambnvigh. 


MUSEUM,  REGISTER,  JOURNAL,  AND  GAZETTE. 


No.  1323.] 


SATURDAY,  DECEMBER  16,  1848.    [Price  Zd.,  Stamped,  4d. 

Etited  by  J.  C.  RobtrtMii«  IM,  Flcet-itreet. 


MESSRS.  WANT  AND  VERNUM'S  PATENT  OSCILLATING  STEAM-ENGINE. 


II  ^iniHBiHiMhs^^nnin' 


VOL.   XLIX. 


C  C 


&78 


KB88M.  WJLSn  AKO  VB&KVU's  PATXlfT  MOILtAtlKO  nJIAlf.SNGtNS. 

[Patent  dated  June  10,  1848.    Specification  enrolled  December  10, 1848.] 


'  Thb  peculiarity  in  the  oscUlatiiig  sys- 
tem  of  action  patented  by  Messrs.  Want 
and  Yemum  consists  in  centring  the  cy- 
linders at  their  under  ends  (instead  of 
at  the  middU  aa  usual)  upon  transverse 
hollow  trunnions,  through  which  the 
•team  is  inducted -and  discharged.  Three 
exemplifications  of  this  mode  of  con- 
struction are  giyen.  The  first  is  a 
double  cylinder,  or  non-condensing  high- 
pressure  engine ;  the  second,  a  single 
cylinder  condensing  engine;  and  the 
third,  a  high-pressure  locomotive  engine. 
The  great  simplicity  of  these  engines, 
the  fewness  of  their  parts,  and  the  small 
space  they  occupy,  are  all  circumstances 
much  in  their  favour.  Whether  the  two 
first,  which  are  worked  vertically,  will 
answer  as  well  for  large  as  for  small 
powers,  may  be  doubted  $  but  that  they 
will  prove  exceedingly  eflicient  within 
moderate  limits — say  from  two  to  twenty 
horse-power — we  have  no  doubt  In 
the  third  case,  the  heavier  the  locomo- 
tion, the  more  suitable  would  an  engine 
of  this  kind  be. 

The  Double  Cylinder  High^ressure 
Engine, 

Fig.  1  is  a  front  elevation  of  this  en- 
gine, and  fig.  2  is  a  side  elevation  of  the 
same. 

A  A.  IB  the  framework;  BB  are  two 
vertical  cylinders  which  oscillate  on  their 
bases,  that  is  to  say  on  a  hollow  trans- 
verse bearing,  or  trunnion,  D,with  which 
they  communicate  at  bottom.  B^B^  are 
the  piston-rods,  which  are  attached  at 
top  to  the  crank-shaft,  C,  which  is  in  a 
line  parallel  with  the  under  bearing,  D. 
The  cranks  are  placed  at  right  angles  to 
each  other,  so  that  the  piston  of  one  cy- 
linder may  be  passing  through  the  most 
effective  portion  of  its  stroke  while  the 
other  is  at  its  dead  point.  The  hollow 
transverse  bearing,  B,  is  divided  into  two 
sets  of  passages,  aa  and  H,  as  repre- 
sented in  fig.  3,  which  is  a  horizontal 
section  of  it  on  the  line,  ay,  of  figs.  1 
And  2,  and  in  fig.  4,  which  is  a  plan  of 
the  same.  F,  is  a  six-way  cock  which 
occupies  the  centre  of  the  bearing,  I>, 
and  through  which  steam  may  be  ad- 
mitted from  the  pipe,  G  (which  commu- 
nicates directly  with  the  boiler)  into 
either  of  the  sets  of  passages,  aa  or  bb. 


gB  in  the  plugs  are  so  ammged 
that  when  the  passages,  aa^  are  in  com- 
munication with  the  steam-pipci  6  (as 
represented  in  the  engraving),  then  the 
passages,  bb^  communicate  with  the  open- 
ing, e,  in  the  plug  of  the  cock,  F,  which 
opening  leads  directly  to  the  exhaust 
pipe,  H.  Fig*  5  is  a  vertical  section  oo 
the  line,  ab,  of  fig.  3,  showing  the  pas- 
sages for  the  steam  through  the  ping, 
F^  of  the  cook,  F.  All  round  the  plug 
there  is  a  hollow  groove,  </,  cut,  which 
comes  immediately  opposite  to  the  open- 
ing of  the  steam  pipe^  G,  so  that  the 
steam  has  free  access  into  that  groove  at 
all  times*  From  that  groove  the  steam 
passes  into  a  chamber,  e,  formed  in  the 
upper  part  of  the  plug,  from  which 
chamber  it  fiows  through  the  openings, 
ff,  into  the  passages,  a  a.  By  referring 
to  the  horizontal  section,  fig.  3,  of  the 
trunnion,  D,  it  will  be  seen  that  when 
the  two  passages,  //,  of  the  cock  coin- 
cide with  the  passages,  a  a,  of  the  trun- 
nion, D,  then  two  of  the  other  four  pas- 
sages or  openings,  g,  g,  g,  g,  which  are 
in  the  plug,  F^,  must  coincide  with  the 
two  passages,  b  6,  of  the  trunnion,  and 
allow  the  steam  to  escape  from  the  cy- 
linders into  the  exhaost  pipe,  H. 

Each  of  these  passages,  a  a,  terminates 
at  the  end  of  the  trunnion,  B,  in  a  bend, 
so  that  It  may  communicate  with  the  two 
outside  ports,  h  h,  while  the  other  pas- 
sages, o6,  terminate  in  the  mid  ports, 
t  t,  which  are  placed  directly  beneath 
the  lower  ends  of  the  cylinders,  A  A, 
with  the  steam-port  fiscings  of  which  they 
exactly  correspond. 

In  fig.  6,  which  is  a  vertical  section  of 
one  of  the  cylinders,  and  the  parts  im- 
mediately belonging  to  it,  the  cylinder 
and  piston  rod  are  represented  in  the 
position  which  they  would  occupy  at  the 
commencement  of  the  stroke  of  the  pis- 
ton. In  ^g,  7,  which  is  another  vertical 
section  of  the  same  parts,  the  cylinder 
and  piston  are  represented  as  at  half 
stroke,  and  the  ports  and  passages  in 
such  relative  positions  that  the  steam 
shall  pass  in  beneath  the  piston  from  the 
left-hand  side  of  the  passage  a,  of  the 
trunnion,  through  the  port  h ;  while,  at 
the  same  time,  the  exhaust  passage,  b,  is 
open  for  the  escape  of  steam  from  above 
the  piston  by  the  steam  passage,  or  port. 
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/.  At  the  termination  of  the  stroke  the 
ports  become  entirely  closed  to  each 
other,  as  represented  in  fig.  6.  The 
moment  however  the  crank  passes  the 
centre,  the  cylinder  becomes  inclined  to 
the  opposite  side,  and  the  right-hand 
side  of  the  passage  a,  is  then  opened  for 
the  admission  of  steam  to  the  top  of  the 
cylinder,  while  the  bottom  of  the  cyiin- 
•er  is  thrown  open  to  the  exhaust  pipe. 
And  thus  the  working  of  the  engine 
goes  on  continuously. 

A  great  advantaffe  gained  by  having 
the  trunnion  at  the  bottom  of  the  cy- 
linder, instead  of  at  the  centre,  as  in 
oscillating  engines  generally,  is  that  the 
piston  rod  makes  a  much  less  angle  widi 
the  crank  shaft,  and  thereby  throws  less 
strain  upon  the  framing,  and  is  conse- 
quently productive  of  much  less  friction. 
Again ;  the  relative  positions  of  the  ports 
and  steam  passages  afford  greater  facUity 
in  reversing  the  engine,  because  the 
moment  the  cock  F,  is  turned  round,  so 
as  to  bring  the  openings,  //,  opposite  to 
the  passages,  b  b,  in  the  trunnion,  D, 
then  the  passages,  ^  ^,  are  in  connection 
with  the  passages,  a  a,  which  renders 
the  latter,  for  the  time,  exhaust  passages, 
while  the  others,  b  6,  become  steam  pas- 
sages ;  which  at  once  completes  the  ar- 
rangement for  reversing  the  motion  of 
the  engine. 

The  port  facings  upon  the  bottoms  of 
the  cylinders  are  kept  in  contact  with 
those  in  the  trunnion  by  means  of  the 
glands,  H«  H»,  which,  together  with  the 
cylinders  are  truly  bored  out,  so  as  to  fit 
the  trunnion.  When  any  slackness  arises 
from  wear ;  this  defect  can  easily  be  rec- 
flBed  by  screwing  up  the  bolts  connecting 
the  ghmds  to  the  cylinders. 

The  Single  Cylinder  Condensing 
Engine. 

Fig.  8  is  a  front  elevation  of  this  en- 
gine, and  fig.  9  is  a  side  elevation  of  the 
eame.  AA  is  the  framing ;  B,  the  py- 
linder;  C,  the  hollow  trunnion  upon 
>ihich  the  cylinder  oscillates;  D,  the 
steam  supply  pipe ;  F,  the  exhaust  pipe ; 
£,  a  cock  which  opens  and  closes  the 
induction  and  eduction  passages,  and  is 
of  a  similar  construction  to  the  six- way 
cock  before  described,  the  only  difference 
being,  that  as  there  is  but  one  cylinder 
to  this  condensing  engine,  so  there  is  but 
one-half  the  nuniber  of  ways  reouired  in 
the  cook.    « is  the  condenser;  H  is  the 


air-pump,  which  communicates  with  the 
condenser  through  a  three-waj  cock,  I, 
exactly  like  the  steam  cock,  £.  The 
air-pump  also  is  nearly  in  every  respeet 
constructed  in  the  same  waj  as  the  steam 
cylinder,  B,  oscilUting  at  its  base  npon  a 
hollow  trunnion,  P,  die  passages  in 
which  serve  all  the  purposes  of  the 
valves  oidinarily  used. 

The  Locomotive  Engine, 
In  this  case,  Messrs.  Want  and  Ver- 
num  propose  to  employ  two  pairs  of 
cylinders,  each  pair  consisting  of  two 
cylinders  connected  end  to  end  together, 
and  the  two  pairs  being  centred  on  the 
opposite  ends  of  a  transverse  hollow 
trunnion,  on  which  they  oscillate,  as  also 
two  air-pumps,  one  to  each  pair  of  en- 
gines. The  reason  of  an  arrangement 
of  this  sort  being  more  especially  appli- 
cable to  heavy  locomotives,  is,  that  the 
weight  of  the  one  set  of  cylinders  woaki 
act  as  a  counterpoise  to  the  opposite  set, 
and  thus  throw  the  whole  weight  of  the 
cylinders  upon  the  trunnion,  leaving  the 
crank  pins  and  piston  rods  entirely  free 
from  the  load,  wnich  is  generally  tnrown 
upon  those  parts,  by  oscillating  engines 
of  the  ordinary  description  (when  such 
are  used). 

For  the  efficient  working,  however,  of 
Messrs.  Want  and  Yernum's  engines  in 
this  locomotive  application  of  tnera,  it 
will  obviously  be  necessary  that  in  ooo- 
necting  the  two  cylinders  together  of 
which  each  pair  consists,  their  centre  or 
axial  lines  should  be  in  the  same  straight 
line,  and  that  the  bearing  for  the  trun- 
nion should  be  bored  out  at  right  angles 
to  the  same  line. 

When  the  bearings  of  the  axles  of  the 
wheels  of  the  locomotive  are  rigidly 
affixed  to  the  frame  of  the  carriage,  then 
the  cylinder  trunnion  must  be  also  se- 
curely afiixed  to  the  framework ;  but  as 
the  bearings  of  the  wheel  axles  are  gene* 
rally  allowed  some  latitude  of  play  up 
and  down  in  the  framework  to  which 
they  are  attached,  through  the  medium 
of  springs,  it  will  also  in  such  case  be 
necessary  to  give  the  trunnion  and  cy- 
linders a  corresponding  play  vertically, 
because  if  any  of  the  wheels  should  be 
raised  up  from  any  unevenneas  of  the 
rails  or  occasional  obstruction,  the  raising 
of  the  wheel  would  be  apt  to  bend  sr 
break  the  piston  rod.  Messrs.  Want  and 
Yernum,  thereforei  allow  the  trannion 
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to  have  such  a  degree  of  yertical  play  as 
maj  suffice  to  prevent  such  accident; 
and  this  they  accomplish  by  pbcinjf?  the 
trunnion  in  slotted  bearings,  which  are 


attached  to  the  framework.  These  slot- 
ted bearings  are  provided  with  helical 
springs  above  and  below  the  trunnion,  to 
prevent  its  working  up  and  down  except 


when  it  may  be  necessary  for  it  to  do  so. 
The  steam  pipe  connecting  the  boiler 
with  the  trunnion,  is  provided  with  a 
packed  telescope  joint,  which  admits  of 
the  pipe  lengtoening  or  shbrtening,  ac- 


cording as  the  trunnion  is  removed,  fur- 
ther from  or  nearer  to,  the  boiler  by  the 
vertical  play  which  is  allowed  to  it  in  the 
bearings. 
A  light  class  of  locomotive  engines 
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might  be  constructed  with  one  pair  of 
ringle  cylinders^  one  cylinder  on  each 
side.  Or,  again,  instead  of  having  a 
second  cylinder  upon  the  opposite  side 
of  the  trunnion,  a  single  cylinder  at  one 
end  only  may  be  used,  with  a  weight  at 
the  other  end  to  counterbalance  it. 

In  locomotive  engines  of  this  sort,  the 
hollow  trunnion  of  the  cylinders  should 
Always  be  permanently  and  securely  fixed 
to  the  framework,  as  it  is  not  necessary 
that  it  should  yield  along  with  the  side 
bearing  of  the  wheel  to  which  the  piston 
rod  is  attached. 

Ciaim. — We  declare  that  what  we 
claim  is  the  improved  engine  before 
described,  in  so  far  as  regards  the  man- 
ner in  which  the  cylinders  are  centred 
on  end  communicate  with  the  hollow 
tninnion,  and  the  mode  in  which  the 
said  trunnion  is  internally  constructed, 
and  whether  the  said  engine  is  actuated 
by  steam,  air,  or  any  other  fluid. 


MBCHANIOAJ^    FRINCIPLKS    OF    BUILDING, 
,      RIGGING,    AND   EQUIPPING  SHIPS   FAOX 
THB  UNPUBLISHED  PAPERS  OF  THE  LATE 
BRIO.-OEN.  SIB   SAMUEL  BBNTHAM. 

[To  the  application  of  the  principles  of 
mechanics  in  the  structure  of  navigable 
vessels,  may  be  attributed  the  great  im- 
provement in  the  strength  of  their  hulls 
— particularly  those  of  iron — which  has 
taken  place  during  the  Isst  half  century  : 
by  an  application  of  those  same  principles, 
much  might  also  be  done  to  increase  the 
strength,  efficiency,  and  economy  of  the 
rw  of  vessels.  It  appears  from  the  Afech. 
Mag.^  vol.  xliiL,  p.  186—189,  that 
mechanical  principles  were  first  syste- 
matically applied  to  ship  building  by  the 
late  Brigadier-General  Sir  Samuel  Ben- 
tham,  in  the  construction  of  his  experi- 
mental vessel,  1 795 ;  but  in  that  statement 
of  the  peculiarities  of  those  vessels,  no 
mention  is  nuule  of  their  sailing  appli- 
ances. In  point  of  fact,, however,  in  one 
of  those  yessels,  the  Arrow,  sevend  in- 
novations were  introduced  in  her  masts 
and  rigging,  a  short  enumeration  of 
which  may  possibly  excite  attention  to 
the  subject,  and  lead  to  vast  improve- 
ment in  this  branch  of  naval  outfit.  It 
may  not  be  irrelevant  to  observe,  that  at 
the  end  of  the  last  century,  naval  officers 
were  less  disposed  to  admit  of  change  in 
respect  to  the  rig,  than  even  as  to  the 


form  and  construction  of  the  hull,  n 
that  perseverance  in  attempts  to  improve 
the  sailing  apparatus  was  forborne  |  but 
of  late  this  adverse  disposition  apnean  to 
be  giving  way  to  more  enlightenea  Tiews, 
as  u  evidenced,  for  example,  in  the 
masdng  of  the  Greai  Britain,  and  in ' 
the  general  tendency  of  the  evidence 
given  by  Lord  John  Hay  before  the 
Select  Committee  on  Navy,  Army,  and 
Ordnance  Estimates. 

But  besides  those  improvements  in 
the  rig  of  the  Arrow,  woich  tended  to 
its  efficiency,  the  introduction  of  an  im- 
portant principle  in  economy  was  in  her 
first  exemplified — the  princiole  of  mter- 
convertibility.  This  example  has  been 
altogether  neglected  till  of  late ;  now  it 
appears  from  the  minutes  of  that  saoM 
evidence,  that  this  principle  is  at  last 
taken  into  consideration,  and  is  afiirmed 
both  by  Lord  John  Hay,  the  naval  Lord 
of  the  Admiralty,  and  by  Sir  Baldwin 
Walker,  the  surveyor  of  the  navy,  to  be 
of  immense  importance  as  to  saving  of 
expense  in  the  materiel  of  the  nayy.* 
So  also,  in  the  Appendix  to  the  Commit- 
tee's Report,  it  appears  that  Mr.  Murray, 
chief  engineer  of  the  factory  at  Ports- 
mouth, in  recommending  that  all  die 
screwing-apparatus  in  Uie  dockyaitb 
should  be  made  uniform,  added  that,  *'  A 
uniformity  of  taps  and  dies  throughout 
the  whole  country  has  already  ensued 
the  attention  of  engineers  generaUj,  a 
proposal  for  it  having  originated  with 
the  late  Mr.  Maudslay,  and  haying  been 
since  canvassed  with  very  general  ap- 
proval, "f  This  principle,  whether  un- 
der the  appellation  of  uniformity,  clas- 
sification, or  of  the  more  comprenensiye 
term,  inter-convertibility,  seems  now  ac- 
knowledged to  be  applicable  to  engineer- 
ing and  manufacturing  purposes,  as  well 
as  to  those  of  the  nayy.  The  evidence 
on  this  subject  of  Lord  John  Hay  and  of 
Sir  Baldwin  Walker,  being  in  detaobed 
replies  to  various  queries,  and  differing 
nothing  from  that  of  Sir  Samuel  Bentham. 
as  given  in  writing,  April  5th,  1798,  to 
the  Select  Committee  on  Finance,  it  does 
not  seem  out  of  the  way  toauotehia  evi- 
dence, as  explanatory  of  his  views  in 
contriving  the  rig  of  the  Arrow,    This 


•  Minutea  of  Evidence  Ukm  before  the  8«toet 
Committee  on  Nary,  Army,  and  Ordnance  EiU- 
nuitet,  page  164. 

t  Appendix  to  tbo  Rapoit  from  the  Saleet  Cooi* 
mittee,  page  929, 
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report  was  submitted  to  the  Admiralty 
Board,  is  oq  record  in  their  office,  and 
was  presented  to  the  Committee  with 
their  Lordships'  approbation.  We  be- 
gin our  selections  from  Sir  SamuePs 
papers  on  this  subject,  with  an  extract 
from  the  Report  referred  to.] 

Exirwi  finm  Report  qf  April  5,  1798. 

But  such  are  the  accidents  to  which 
vessels  at  sea,  particularly  vessels  of  war, 
are  liable,  as  to  render  it  impossible  but 
what  certain  articles  should  occasionally  be 
renewed ;  for  this  purpose  a  great  dad  of 
spsce  on  board  ship  is  taken  up  by  the  stow- 
age of  spare  articles  of  various  kinds,  ready 
prepared ;  and  distant  establishmeEits  have 
been  formed,  chiefly  for  the  purpose  of  sup- 
plying wliat  the  ships  themselves  are  inca- 
pable of  carrying.  A  due  attention  to  past 
exigencies  may,  no  doubt,  do  much  towards 
adjustiog  the  comparative  quantity  of  these 
stores  in  the  most  advantageous  proportions : 
buty  even  supposing  these  arrangements  thus 
far  perfect,  the  articles  liable  to  become 
unserviceable  are  so  various,  and  some  of 
them  so  bulky,  that  it  is  impossible  to  carry 
so  much  as  a  duplicate  of  each;  as,  for 
example,  to  say  nothing  of  the  lower  masts, 
the  spare  topmasts^  or  even  the  sails,  so 
long  as  each  differs  from  the  other  in  dimen- 
sions, if  stored  on  board  in  sufficient  quan- 
tity, to  supply  the  reiterated  demand  likely 
to  occur  for  these  articles,  would  be  suffi- 
cient to  fill  the  ship. 

Bnt  in  and  belonging  to  a  ship  there 
are  a  great  many  different  articles  which, 
without  rendering  any  article  less  fit  for  its 
use,  might  be  made  perfectly  similar  to  each 
other,  or,  at  least,  so  nearly  so  as  to  be 
capable  oif  being  employed  each  in  the  place 
of  the  other;  by  which  means  two  spare 
articles  in  store,  applicable  to  seven  or  eight 
different  purposes,  might,  in  the  event  of  an 
accident  happening  twice  to  the  same  sub- 
ject, form  a  more  valuable  supply  than  if 
duplicates  only  had  been  provided  for  each 
of  those  seven  or  eight  articles. 

This  similarity,  considered  as  an  expe- 
dient enabling  a  vessel  to  remain  longer  on 
its  station,  was  introduced  in  some  instances 
on  board  the  Arrow,  Of  the  three  lower 
masts,  two  were  made  alike ;  the  topmasts 
were  all  four  alike  (for  there  were  two  to  the 
mainmast,  one  above  the  other) ;  the  three 
top- gallant  masts  were  all  aliks ;  studding- 
sail  boons  were  alike ;  five  of  the  principal 
sidls  were  either  perfectly  alike,  or  by  a  very 
easy  addition  or  separatioii  oapaUe  of  sup- 
plying tiie  pkuse  of  each  other. 

These  instanoes  of  Mer.-wmferHbUU^ 
among  the  axtioles  of  gtoiet  tfifiing  at  they 


may  appear  in  the  instance  of  a  single  ship, 
and  that  a  small  one,  may  serve  to  give  an 
idea  of  a  principle,  which,  if  kept  in  view 
among  other  considerations  at  the  time  of 
proportioning  the  different  classes  of  shipst 
as  well  as  the  different  parts  or  appendages 
about  a  ship»  msy  not  only  enable  ships  at 
sea  to  possess  within  themselves  a  much 
more  efficient  supply,  but  may  enable  a 
much  less  expensive  stock  to  suffice  for  our 
storehouses  at  home,  and  afford  the  means 
of  effecting  a  still  more  important  reduction 
in  the  expense  of  our  naval  estabUshments 
abroad. 

[The  narticulars  above  specified  are  not 
repeated  in  the  following  enumeration  of 
the  peculiarities  of  the  Arraw^s  rig,  ex« 
ceptinff  when  some  farther  elucidation 
seemed  desirable :] 

PeeuHarifiw  of  the  Arrow  in  reepeet  of 

Figging, 

Matte. 

The  mainmast  farther  forward  than  in  the 
present  mode,  bemg  m  the  middle  instead  of 
abaft  the  middle  of  the  length  of  the  vessel* 
By  this  innovation,  in  case  of  the  loss  of  the 
foremast,  or  the  misenmast,  or  of  both,  the 
mainmast  being  then  the  only  one  canyfaig 
sail,  the  vessel  would  be  more  governable 
having  the  mainmast  right  in  the  middle 
than  d  abaft  the  middle,  as  at  present. 

In  the  proportion  of  sail  between  mast 
and  mast,  the  quantity  on  the  foremast  was 
less  than  usual ;  that  on  the'  mainmast  much 
greater  than  usual.  By  this  and  the  pre- 
ceding arrangement,  the  greatest  quantity 
of  sail,  and  thence  the  greatest  force  upon 
the  vessel,  is  thus  brought  to  that  part  of  her 
length,  which,  by  reason  of  her  breadth, 
affords  the  most  efficient  means  of  support. 
By  the  increase  of  sail  on  the  mainmast, 
greater  celerity  was  obtained  in  sailing  before 
'  the  wind,  as  in  sailing  in  that  direction,  tlie 
quantity  of  sail  on  that  one  of  the  masts 
which  carries  the  greatest  spread  of  sail,  is 
the  quantity  by  which  alone  Uie  rate  of  saiU 
ing  is  determined. 

The  bowsprit  much  shorter  then  usnaL 
The  office  of  the  bowsprit  having  in  the 
Arrow  been  in  part  perfonned  by  the  extra 
projection  given  to  the  bow  of  the  vessel, 
the  demand  for  length  of  bowsprit  was  so 
much  the  less ;  and  the  lever  wiSi  which  the 
bowsprit  acted  to  separate  itself  from  its 
place  of  insertion  bong  so  much  shorter, 
the  bowsprit  was  so  much  the  less  in  danger 
of  being  carried  away  by  accident,  and  its 
shortness  rendered  it  less  exposed  to  be  csr- 
ried  away  by  ahot. 

The  masts  shoiter  without  board  than  in 
the  current  mode,  the  mainmast  about  7  feet, 
the  feximil  aboni  6  tet    The  ^enlM  of 
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action  of  the  wind  on  the  saili  having  been 
10  much  lower  than  nsnal,  the  greater  aecn- 
rity  thus  obtained  againit  otersettingy  afford- 
ed the  faculty  of  carrying  a  greater  spread  of 
sail  withont  danger.  The  masts  were  also 
shorter  than  nsual  within  board. 

Mastheads  longer  and  larger  than  nsual. 
The  teast  in  proportion  to  the  increased 
length  of  the  masthead,  giyes  the  greater 
scarph,  and  thus  affords  an  additional  de- 
gree of  support  to  the  topmast.  So  con- 
siderable in  the  Arrow  was  this  addition, 
that  supposing  the  throudSf  all  of  them,  to 
haye  been  shot  away,  the  support  thus 
afforded  to  the  topmast  by  the  mast  alone 
would  have  been  sufficient  to  enable  the  top- 
mast to  carry  the  topsail  CYen  in  a  fresh 
breeze. 

Maintop-gallant-mast  stepped  upon  the 
mainmast-head ;  on  which  account  it  went 
up  and  down  on  the  aft  side  of  the  maintop- 
mast,  guided  by  a  hole  in  the  after  part  of 
the  maincap.  The  topgallant-mast  had  thus 
more  than  equal  to  its  butt  to  rest  upon,  in- 
stead of  having  nothing  but  a  pin  (the  fid) 
to  rest  upon  as  in  the  usual  mode. 

Yard*. 

Mainyard  much  longer  than  usual.  The 
use  of  this  extra  len^  was  to  adapt  the 
mainyard  to  the  purpose  of  carrying  a 
greater  spread  of  sail  with  less  hoist  than 
is  usual. 

Fore  and  misen  yards  of  the  same  dimen- 
sions. Fore  and  mizen  topsail  yards  the 
same.  Fore  and  mizen  topgallant  yards  the 
same.  All  these  peculiarities  with  a  view 
to  inter-convertibility. 


Top*. 
Tops,  instead  of  being  of  an  equal  breadth 
fore  and  aft,  were  much  broader  at  the  after 
shroud ;  the  extra  breadth  aft  as  great  as 
could  be,  without  throwing  the  puttock 
shrouds  into  such  a  position  as  to  be  in  the 
way  of  the  mainyard  when  braced  close  to 
the  wind.  Tops  of  this  kind  had  already 
been  supplied  to  the  two  frigates,  La  Pomona 
and  the  Stag ;  they  were  of  the  invention  of 
Sir  Henry  Peake  ;*  but  in  point  of  struc- 
ture, those  on  board  the  Arrow  were  some- 

*  La  Pomoiu  and  the  Stag,  during  about  three 
yean  that  they  had  these  tops,  never  carried  away 
athigle  topmast.  In  the  course  of  this  period  the 
5te9  happened  to  undergo  a  trial,  the  result  of  which 
affordeu  a  striking  experimental  proof  of  the  ad- 
vantages of  these  tops.  The  Stag  being  In  company 
with  another  Mgate  of  the  same  construction  and 
dimensions  (supposed  to  be  the  Jlcwune)  the  former 
by  means  of  her  improved  top,  carrying  at  the  time 
mora  sail  than  her  companion,  a  signal  was  given 
to  ohase.  The  Siag  thereupon  maintained  the  same 
quantity  of  sail  without  ihjury:  her  companion 
attemptinff,  in  obedience  to  the  signal,  to  increase 
her  (tuantity  of  saU  to  an  equality  wUh  that  of  the 


what  different,  in  consequence  of  a  more 
mechanical  adjustment  of  their  parts,  where- 
by ihey  were  rendered  of  less  weight  withovt 
prejudice  to  strength. 

Fore  and  mizen  caps  alike.  Main,  fore* 
and  mizen  topmast  caps,  and  mninti^  gal- 
lant caps  all  alike.  These  afforded  € 
of  the  application  of  the  principle  of  i 
convertibility. 

Main  topmast  cap  double,  extending  abaft 
the  mast  as  well  as  before  it,  and  adapted  to 
the  receiving  equally  well,  a  topmast  abaft 
the  mast,  as  well  as  before  it.  Thus  in  case 
of  the  topmast  being  shot  away  or  wonndedt 
the  gallant  mast  might  be  lowered  down  on 
the  aft  side  of  the  mast  to  supply  the  place 
of  the  injured  topmast,  receiving  from  tiie 
after  part  of  the  cap  effectual  support.  *  Or, 
a  spar  might  on  such  an  occasion  be  got  up 
through  the  aft  part  of  the  cap,  and  tkvs 
be  lashed  to  the  topgallant  meat,  in  whiek 
way  the  quantity  of  uil  would  remain  on- 
diminished,  and  the  reparation  in  tome  dr- 
oumstances  might  thus  be  more  apeedily 
performed,  than  in  the  other  way. 

Perhaps  it  might  be  a  further  improve- 
ment if  the  cap  of  the  topmast  were  likewise 
made  double,  to  receive  the  head  of  a  snc- 
cedaneous  topmast  at  the  aft  nde  of  tiie 
mast. 

Skrouds, 
Main  topmast  crositrees,  none.  The 
shrouds  instead  of  leading  to  the  top- over 
cross-trees,  led  strught  to  the  top,  in  the 
same  manner  as  the  topmast  shrouds  In  the 
usual  mode.  This  effected  economy  in  first 
cost  and  in  wear  and  tear ;  and  the  opera- 
tions to  be  performed  on  board  were  dbnin- 
ished  by  the  omission  of  much  nnneoenary 
incumbrance.  The  main  top-gallant  mast 
head  having  been  at  a  small  height  above 
the  maintop,  and  the  maintop  so  broad,  the 
maintop  gallant  shrouds,  though  made  to 
lead  direcUy  to  the   maintop,  formed  of 


staffs  the  Alemene**  topmasts  were  all  Ikrn  of  t 
earritd  away. 

These  topmasts  afford  an  example  of  the  petty 
inattentions,  owing  to  which  the  most  nroanlsLig 
improvements  are  condemned.  With  a  view  to  the 
obtainment  of  the  advantages  in  question,  tops  of 
this  construction  were  put  np  on  board  the  SauM- 
pariel ;  but  in  this  instance  the  experimeat,  bom 
want  of  proner  arrangement,  lUled.  Tbejanttock 
shrouds  nad  not  been  brought  down  sufficiently 
low  to  enable  them  to  withstand  the  strain  of  the 
topmast  shrouds,  the  erosstreea  were  sprung ;  the 
angle  made  by  the  slirouds  with  the  topmast,  which 
they  are  employed  to  support,  being  rendered  so 
much  the  greater  as  the  top  which  amnde  a  base  lo 
them  is  broader,  and  thence  the  support  they  give 
to  the  topmast  so  much  the  •tFonger,  and  this  more 
particularly  in  the  instance  of  ue  after-ahrouds, 
wl)ich  have  the  greatest  strain  to  resist. 
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themtelvei  with  the  top*gaUant  mast,  aa 
angle  proper  for  the  mpportof  it ;  thai  the 
intertention  of  croestrees,  for  the  purpose  of 
enlarging  the  angle,  became  unnecessary. 

Pnttock  shrouds  brought  all  of  them  as 
low  as  possibly  they  oould  be,  without  inter- 
fering with  the  bracing  of  the  yards.  By 
tliia  innoration  much  security  was  afforded 
against  injary  to  the  tops  from  the  tension 
of  the  topmast  and  top-gallant  mast  shrouds, 
the  support  afforded  by  theputtock  shrouds 
against  that  strain  being  the  stronger,  the 
less  acute  the  an^e  that  they  make  with 
the  plane  of  the  top. 

Braces. 
In  addition  to  the  main  braoes  which  led 
aft  in  the  usual  mode,  another  set,  but  of 
ranch  slighter  dimensions,  leading  forward 
under  the  foretop,  as  in  merchantmen.  The 
only  reason  assigned  for  the  difference  in 
this  particular  in  the  Royal  Navy  from  the 
mode  obaeryed  in  merohant  ships,  is  a  notion 
that  a  support  is  thus  afforded  by  the  braces 
to  die  yard.  But  though  the  braoes,  by  rea- 
son of  their  leading  aft,  afford  some  support 
to  the  yard  in  the  horizontal  direction,  yet 
by  their  pulling  downwards,  they  apply  a 
strain  to  the  yard  which  seems  greater  than 
the  support  they  give  to  it.  The  direction 
given  to  the  additional  set  of  braces  being 
more  conformable  to  tlie  direction  in  which 
the  yard  is  made  to  move,  there  was  this  fur- 
ther advantage,  that  the  Ubour  in  moring 
them  was  less. 

Had  the  operation  of  biadng  the  yard 
about  been  the  only  one  considered,  the  set 
of  braces  that  lead  aft  would  have  been 
omitted,  this  purpose  being  answered  in  a 
much  better  manner  by  those  that  lead  for- 
ward ;  but  the  purpose  for  which  the  braces 
leading  aft  hare  been  preserved,  is  that  of 
idSbrding  support  to  the  yard,  to  which  pur- 
pose  they  were  better  applied  in  the  Arrow 
than  in  other  vessels,  in  proportion  as  the 
Arrow's  yards  were  lower,  and  the  main- 
mast Airther  forward  than  in  other  vessels. 
Tacki, 
The  main  tack,  instead  of  leading  to  a 
ehest^ree  without  side  of  the  vessel,  led 
within  the  vessel  to  a  block  so  situated  aa  to 
enable  the  foot  of  the  sail  to  be  brought  to 
the  same  angle  as  the  yard  is  braoed  to,  when 
dose  hauled;  whereby  celerity  in  sailing 
near  the  wind  was  obtained. 

The  inconsiderate  and  injudidoua  mode 
of  placing  the  ches^-tree,  afforded  one  in- 
stance out  of  many  of  the  little  attention 
commonly  paid  on  board  ships  of  war  to  the 
setting  of  sails,  or  the  several  parts  of  the 
same  sail,  to  the  same  angle ;  although  the 
importance  of  uniformity  in  this  reepeet, 
cannot  fail  of  being  univenally  acknow- 


ledged by  every  one  that  reflects  upon  it. 
Indeed,  upon  examination  it  would  be  found 
that  it  is  to  that  source  prindpally,  if  not 
soldy,  that  any  superiority  possessed  by 
smugglers,  or  other  private  vessels  famous 
for  quick  sailing,  might  commonly  be  traced ; 
for  in  that  state  of  things  the  rate  of  sailing 
depends  on  the  uniform  preservation  of  the 
appropriate  angle  of  the  sails. 

The  fore-tack,  histead  of  leading  to  a 
bumpkin,  led  to  a  bloek  on  the  fore-castle, 
the  sail  bdng  so  narrow  at  the  foot  as  not 
to  require  any  such  artificial  extension  as 
that  which  the  bumpkin  is  employed  to 
give.    This  innovation  was  prindpally  with 
a  view  to  avoidance  of  the  not  unfirequent 
accident  of  carrying  away  the  bumpkin,  as 
also  to  save  labour  in  getting  the  tack  down. 
Sails. 
The  sails  were  all  of  less  hoist,  in  propor- 
tion to  their  breadth  tlian  in  the  usual  mode. 
The  courses  were  all  of  the  same  drop.  Top 
sails  all  of  the  same  hoist.    Top-gallant  saik 
all  of  the  same  hoist.    Main  courses,  and 
main-top   sail    of  the    same   shape    and 
size.    Fore  courses,  fore-top  sdl  and  mi- 
zen  top-sail  of  the  same  shape  and  size. 
These    innovations,  all    with   a  view    to 
inter-convertibility;  this   prindple   having 
been  carried  so  far  in  the  cut  and  contrivance 
of  the  sails  of  the  ArroWt  that  one  and  the 
same  piece  was  capable  of  being  made  to 
serve  indifferently  for  any  one  of  ten  places. 
The  sails  of  the  fore-mast,  and  that  of  the 
mlien-mast  were    composed   each  of  two 
pieces,  meeting  in  the  middle  of  the  spread, 
and  were  at  that  part  laced  together.    The 
sails  of  the  munmast  were  composed  of 
three  pieces,  two  of  them  equal  and  similar 
to  those  of  which  the  sails  of  the  fore-mast, 
and  those  of  themizen-mast  were  composed, 
the  greater  spread  liaving  been  given  by  the 
insertion  of  a  middle  piece.    The  studding 
sails  were  each  of  them  divided  diagonally 
into  two  triangular  pieces  laced  together ; 
the  lower  studding  sail  in  the  direction  of  a 
line  drawn  from  Sie  lower  boom  end  to  the 
clue  of  the  course :  the  top-mast  studding 
saib  in  the  direction  of  a  line  drawn  from  the 
lower  boom  end  to  the  top-sail  yard-arm. 
By  this  peculiarity  means  were  afforded  of 
substituting  a  spar  Aa(f  sail  m  the  place  of 
a  damaged  half  sail,  instead  of  applying  an 
entire  spare  saU  to  that  use,  and  that  in  less 
time. 

The  masts  of  both  the  Arrow  and  the 
Dart  instead  of  bdng  stepped  in  the  hold, 
were  stepped  on  the  platform. 

[The  following  peculiaritica  not  having 
been  included  in  the  account  of  the  ex- 
perimental vessels  given  in  the  Mech. 
Mag,^  vol.  xliii.,  are  now  added.] 
co3 
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The  ctpstaad  had  a  eirculatory  ring  of 
roUera  at  each  place  of  sitpport»  fhereby 
diminiahing  (Hetioii,  and  eonseqaent  saving 
of  labour  in  working  the  capataad. 

By  the  direction  giyento  the  hawse-holes, 
the  cable,  instead  of  being  bent  to  a  sndden 
an^  asnsual,  was  left  nearly  straight,  being 
almost  in  a  liiae  with  the  direction  the  cable 
is  in  while  the  ship  is  at  anchor.  The  hawse- 
holes  at  the  stem  afforded  apertures  answer- 
ing the  purpose  of  row  ports. 

The  pamps,  instead  of  any  of  the  Tarions 
complicated  ones  in  use,  were  simple  ones, 
on  the  prineiple  of  the  common  hand  pump, 
but  better  proportioned  in  their  parts ;  they 
had  in  their  composition  less  metal  than 
usual,  and  what  tiiere  was  was  copper,  or 
tinned  copper,  without  any  iron.  It  must 
be  evident  that  the  simpler  the  pump,  the 
greater  certainty  and  expedition  with  idiich 
it  can  be  put  to  rights  in  case  of  accident 

The  steering  apparatus  for  communicating 
the  motion  from  the  steering  wheel  to  the 
rudder  was  an  inflexible  cog-wheel,  instead 
of  a  flexible  rope.  By  this  innovation  a  very 
superior  degree  of  command  over  the  rud- 
der was  obtained. 

Extract  from  an  unflnUh$d  Naval  Euay 
on  the  Structure  qfVesseUfor  Navigation, 
By  Sir  Samuel  Bentham. 

As  to  the  means  of  obviating  these  partial 
strains,  it  has  been  said  above  that  by  an  apt 
distribution  of  the  inferior  fittings  required 
for  various  purposes,  they  may  be  made  sub- 
servient to  strength  of  structure.  Taking 
for  example  the  strains  on  the  vessel  pro- 
duced by  the  masts,  and  considering  that  a 
variety  of  partitions  and  receptacles  are  ne- 
cessary within  board,  it  ahould  be  considered 
^ow  far  any  of  these  may,  by  their  disposi- 
tion, be  made  to  resist  iho  straina  of  the 
mast. 

As  masts  are  at  preaent  fixed  they  extend 
down  to  the  hold,  where  a  mass  of  timber  is 
prepared  to  step  them  upon,  with  the  inten- 
tion of  giving  some  strength  below  them  aa  to 
immediate  downward  pressure,  also  some  ex- 
tendon  of  surftioe  over  which  the  strain  is  ex- 
tended; but  still  not  spreading  the  strain  over 
more  than  a  few  feet,  and  not  making  use  of 
any  of  the  stronger  parts  of  the  vessel  itself 
to  resist  it.  But  in  lieu  of  this  mode,  very 
effectual  means  of  resisting  this  strain  would 
be  found  to  be  obtainable,  by  a  suitable  dis- 
position of  some  of  the  divisions  requisite 
Li  the  ship  for  other  purposes.  Along  the 
middle  of  the  ship,  a  middle-bulk  head*  need 
not  to  be  dosed  in,  although  connected  with 
tiea  longitudinally,  and  with  pillars  from 


*  Thmre  were  middle  bulk-lieadi,  aa  well  as  traas- 
vexM  ones,  in  the  Arrow  and  rhe  IkurL 


deck  to  deck.  In  the  fane  manner  tnna- 
verse  bulk  heads  might  be  placed  where  the 
masts  have  to  rest.  These  bulk  heads,  what- 
ever the  size  of  the  ship,  to  coDuaamce  in 
the  hold  and  be  carried  upwards  to  support 
the  deck  next  under  the  upper  deck.  The 
mast,  instead  of  being  carried  down  into  the 
hold,  need,  by  these  precautions,  be  carried 
no  lower  than  one  deck  down,  where  being 
stepped  upon  a  crossmg  of  the  longitudinal 
and  transverse  bulk  heads,  the  weight  and 
strain  in  as  far  as  depended  on  the  mast 
itself,  would  be  no  longer  partial,  bmt  be 
diffused  along  the  whole  length  and  breadth 
of  the  vessel. 

As  to  the  strain  oceasioned  by  the  shrouds, 
the  force  of  which  is  known  to  be  so  great 
as  sometimes  even  to  destroy  the  very  sub- 
atance  of  the  mast,  by  crushing  the  fibres 
of  it,  and  which  of  course  must  act  with  an 
equal  strain  upon  the  ship  itself  where  the 
shrouds  are  connected  with  it ;  there  seems 
every  reason  to  investigate  what  part  of  the 
vessel  this  strain  could  be  extended  over, 
instead  of  confining  it,  as  it  is  at  present, 
to  the  short  length  of  the  channels  fore  and 
aft,  and  to  the  disadvantageous  action  upon 
the  end  of  the  lever  which  these  channeb 
may  be  considered  as  forming,  transrerBdj 
fixed  as  they  are  by  the  inner  edge  to  the 
ship's  side.  In  this  view,  the  part  moat 
competent  to  resist  the  strain  and  to  spread 
that  of  the  shrouds,  is  along  the  line  of  the 
deck  edgewise,  when  the  whole  breadth  of 
the  deck  would  be  opposed  to  this  force ; 
and  further  resistance  might  be  afforded 
were  they  fastened  at  the  juncture  of  the 
bulk-heads  with  the  sides. 


THB   8BA-WALL   aUKSTION. 

Sir, — I  shotild  not  have  again  obtruded 
any  remarks  on  a  aabjeet  which  has  al- 
ready been  so  frequently  discussed  in  the 
columns  of  your  useful  miscellany,  I 
mean  the  sea-wall  question,  but  as  you 
have  honoured  my  former  paper  by  in- 
sertion (No.  1321,  p.  537,)  I  feel  eoo- 
fldent  that  yon  will  not  think  me  impor- 
tunate if  I  request  the  correctioD  of  an 
error  in  the  printing  of  Dr.  Hutton'a 
formula  for  the  oblique  pressure  of  fluids. 
As  it  appears  on  the  page  above  desig- 
nated (col.  2)  the  formula  is  unintelB- 
gible,  except  as  far  8s  the  allusion  to  it 
at  the  end  of  the  paragraph  may  enable 
a  mathematical  reader  to  guess  at  the 
meaning;  but,  if  it  should  be  trouble- 
some to  the  printer  to  place  the  exponent 
above  the  line  as  usual,  and  as  it  is  in  the 
M.S.,  the  corrected  expression  may  atand 
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thus :  ''  Sin.  0  raised  to  a  potoer  wbose 
exponent  is  denoted  by  the  term  1*84 
006.  0,  and  the  whole  multiplied  by  a." 
And  in  this  manner  your  readers  are  re- 
quested to  understand  it. 

Being  now  on  the  subject,  I  beg  per- 
mission to  o£Per  an  observation  on  the 
valuable  paper  by  Mr.  Dredge  concern- 
ing Mr.  Stephenson's  experiments  on  the 
lateral  force  of  waves,  see  pp.  538,  539, 
ante.  -  Apparently  the  writer  who  in  a 
former  paper  (Meek,  Mag,^  No.  1313, 
p.  342)  put  9  for  the  coefficient  of  the 
variable  part  of  the  formula  representing 
the  pressure  against  the  oblique  face  of 
a  sea-wall,  meant  it  to  signify  the  actual 
pressure  or  force  exerted  against  a  square 
unit  of  surface,  a  foot  or  an  inch ;  and, 
as  its  value  had  nothing  to  do  with  the 
law  of  pressure  which  was  the  subject  in 
question,  he  may  not  have  thought  it 
necessary  to  mention  that  value ;  every 
person  must  know  that  it  was  a  quantity 
to  be  determined  by  experiment;  and 
Mr.  Dredge  has  rightly  snown  (p.  588) 
what  q  is  equivalent  to,  if  statical  pres- 
sure were  contemplated.  But  it  is  evi- 
dent that,  if  dynamical  force  be  under- 
stood, the  formula  nq  sin.^  ^,  or  AC  q 
sin.*  ^  (conformably  to  the  Note  in  Sir 
Howard  Douglas's  "  Protest").  See 
Meek.  Mag,,  No.  1313,  p.  343,  will  still 
express  the  law  of  pressure  against  an 
oblique  plane,  since  mo*  represents  the 
vis  viva  (m  being  the  mass  of  the  im- 


pinging 


(mbei 
fluid). 


Now  m  is  constant  as 


well  as  — ;  therefore,  for  the  mere  pur- 

%^ 
pose  of  denoting  the  diminution  of  force 
arising  from  the  obliquity ;  and  as  this 
appears  to  have  been  all  that  was  origi- 
nally contemplated,  it  is  indifferent  which 
expression  is  used  for  q, 

I  hope  Mr.  Dredge  will  pardon  me, 
however,  if  I  say  that  though  his  two  ex- 
pressions (p.  688,  col.  2)  for  the  effect  of 
I  he  waves  Jiave  the  same  meaning,  yet 
the  second  will  assuredly  lead  most  prao- 
tieal  men  to  fonn  an  erroneous  opinion 
eonceming  the  law  of  pressure.  Such 
men  will  not  easily  perceive  that,  in 
comparing  the  pressures  on  walls  having 
the  same  height  but  different  inclinations, 
AB  is  variable ;  and  they  will,  as  some 
have  already  done,  consider  that  the 
presmres  vary  with  the  cube  of  the  sine 
of  the  inelination :  now  the  formula  con- 
tainii^  AB  is  an  unfinished  expression 


in  the  invesUgation ;   for,  by  trigono- 
metry, AB"-^  (AC  being  the  ver- 
sm.  0 

tical  height,)  and,  substituting  this  value 
of  AB,  the  second  expression  becomes 
identical  with  the  first,  in  which  the  co- 
efficient of  sin'  <p  is  redly  constant;  con- 
sequently, finally,  the  pressures  vary 
with  the  square  of  the  sine. 

I  beg  now  to  offer  one  word  on  the 
manner  in  which  Mr.  Dredge  proposes 
to  estimate  the  effect  of  wave  action  on 
the  marint  dynamometer,  I  grant  that 
the  pressure  on  any  moving  body  multi- 
plied by  the  space  moved  in  a  given  time, 
18  a  convenient  measure  of  power  ex- 
erted ;  but  it  does  not  express  an  equiv- 
alent of  the  strain  produced  on  the  ob- 
ject pressed,  nor  the  shock  nrfcduced  in 
an  object  affected  by  a  sudden  impact 
It  merely  enables  us  to  eononare  together 
the  relative  values  of  Uie  effects  produced 
by  different  agents,  as  a  horse,  a  water- 
wheel,  or  a  steam  engine ;  and  the  in- 
tegral of  the  expression  (/+  a*)  dz  (p. 
539),  is  the  sum  of  an  infinite  number 
of  such  products  during  the  com[ffesBion 
of  the  spring  of  the  instrument ;  but  I. 
apprehend  that  such  is  not  the  nature  of 
the  action  which  is  exerted  by  sea  waves 
against  a  wall.  Here  a  series  of  violent 
and  sudden  percussions  take  place ;  and 
these,  by  loosening  the  ooherenoe  of  the 
materials  endanger  the  work,  and  may, 
at  length,  cause  its  ruin. 

Now,  in  this  case,  it  seems  evident 
that  the  object  should  be  to  determine 
the  maximum  intensity  of  each  wave 
percussion  j  and,  agreeably  to  the  well- 
known  theorem  in  dynamics,  this  takes 
place  at  the  instant  that  the  compression 
of  the  spring  of  the  dynamometer  is  the 
greatest.  The  scale  of  the  instrument 
being  constructed  conformably  to  this 
principle,  comparison  being  made  with 
the  effects  produced  by  the  pressure  of 
known  weights,  it  follows  that  its  indi- 
cations will  be  what^  thev  profess  to  be, 
nearly  correct  values  of  the  v&ee  viwx,  or 
of  the  forces  of  impact. 

I  think  the  alleged  objection  (p.  539, 
col.  1)  to  the  representation  of  dynami- 
cal force  by  statical  pressure,  is  ill- 
founded.  We  have  no  means  of  ex- 
pressing the  effect  of  percussive  force 
out  by  the  dead  weiglit,  which  would 
produce  an  equivalent  e£^t  Thus,  if 
we  wish  to  find  the  force  widi  wfaieh  a 
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hammer  strikes  an  anvil,  we  use  the 
dynamical  formula,  which  enables  us  to 
find  tlie  height  of  a  column  of  iron  (and 
from  thence  the  weight),  which  would 
produce  an  equal  compression ;  and  we 
consider  that  weight  as  equivalent  to  the 
required  force.  That  formula  is  founded 
on  a  consideration  of  the  effect  being 
produced  in  an  indefinitely  short  time ; 
and  physical  science  is  able  to  go  no 
further  in  the  difficult  subject  of  percus- 
sion. 

Mr.  Dredge  considers  the  last  formula 
on  page  539,  as  representing  the  pres- 
sure of  the  waves  on  each  unit  of  the 
surface  of  the  wall ;  but  AC  (the  vertical 
height)  entering  into  it,  his  meaning  is 
evidentlv,  the  pressure  on  a  lamina  of 
the  wall,  whose  breadth  is  that  of  the 
unit  of  surface. 

I  am,  Sir,  yours,  &c., 

A  Stsau  Ship  amd  Watbr- 

WHBSL  EnGINMR. 


A  PROBLEM  RXSPBCTINO  TBX  LAW  OF 
FOPVLATION.  BT  J.  R.  YOUNG,  PRO- 
FRS80R   OF  If  ATHRMATIC8,   BKLFAST. 

The  following  problem  on  population 
cannot  fail  to  interest  the  readers  of  the 
Mechanic^  Magazine.  It  was  sent  to 
me  several  months  ago,  by  a  very  dis- 
tinguished person ;  and  the  following 
solution  was  returned  by  the  next  post. 
It  was  proposed  as  a  striking  example 
of  the  value  of  the  first  principles  of  the 
integral  calculus;  by  the  application  of 
whicfi  the  problem,  thougn  not  new, 
had  not,  I  believe  hitherto  been  solved. 
Such  practical  applications  of  the  flmda- 
mental  doetrines  of  a  knotty  subject  are 
well  calculated  to  encourage  and  stimu- 
late a  student  to  persevere  in  the  in- 
quiry, and  it  is  on  this  account  that  I 
here  publish  it.  If  I  were  at  liberty  to 
give  the  name  of  the  illustrious  pro- 
poser, the  problem  would  be  invested 
with  much  additional  interest. 

Probiem. 

"  P-Bthe  population— a  function  of  t 
the  time.  cfF,  the  increment  of  P  dur- 
ing dtf  will  vary  as  P.  Find  the  equa- 
tion between  F  and  <,  so  as  that,  if  we 
know  P,  at  the  beginning  of  a  year, 
when  ^»0,  and  P^  the  population  at  the 
end  of  a  year,  when  1—1,  we  may  find 
the  value  of  P  after  the  lapse  of  /  years.'* 


Soluiion. 

It  is  plain,  from  the  proposed  eondi- 
tions,  that 

d? 


dt 


-CP, 


dB 


.-.ff-Cd/.-.togP-a+C,. 
P 
Let  /-O  .-.  log  P-C^-log  P;,  suppose. 

.•.logP-C<+logPo. 
When  /-I,  C  +  log  Po  is  given iilog  P,- 
.-.  C«logP,-logPo. 
.-.  log  P =aog  Px  -log  Po)  '  +  lo«  ^o 

-/l0gP,-(/-l)l0gPo. 

From  this  it  follows  that, 
logl-#log?i. 

So  that,  if  P-m  Pot  we  shall  have 
p 
logm-Mog-i, 


.'«; 


log  I 


logP,-logP„ 

When  /«n,  we  have 

logP«-«C+logPo, 

...  C-  log  P«-log  Pq 
II 

therefore, 

m^ 

is  a  constant  miantity. 

From  this  last  equation,  we  may  infer, 
that  if  the  population  of  a  ooantry  or 
province  be  taken  at  the  beginning,  and 
at  the  end  of  a  year,  when  there  is  little 
or  no  reason  to  suspect  that  the  law  is 
sensibly  disturbed  by  extraneoos  caoses, 
then  the  quantity 

may  be  regarded  as  a  standard  nonber 
or  modulus  with  which  to  compare  the 
number 


(-P.)-- 


p. 

furnished  bv  a  census  taken  n  years  from 
the  aforesaid  beginning;  the  difference 
between  the  two  nnmbera  will  indieate 
the  extent  to  which  the  natural  law  has 
been  disturbed,  during  the  interval,  by 
the  operation  of  accidmital  cauaea. 
In  other  words,  we  may  that  deter* 
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mine  what  correction  should  be  applied 
to  the  rate  of  increase  of  the  first  year, 
in  order  that  the  results  of  observation 
of  the  nth  year  maj  conform  to  the 
natural  law. 
Belflut,  December  8, 1848. 

PLUS    AND   MINUS. 

Sir,— Beinff  a  regular  subscriber  to, 
and  reader  of  your  excellent  Magazine, 
you  will  perhaps  excuse  my  asking  a 
place  in  your  columns  for  the  following 
inquiry : 

I  have  read  with  much  pleasure  and 
advantage  the  papers  contributed  by  your 
able  correspondents,  **  Ex- Reviewer," 
"  A.  H./*  **  latro-Mathematicus,"  and 
others :  but  among  them  I  find  no  solu- 
tion of  a  difficulty,  which  has  often  pre- 
sented itself  to  me  in  the  course  of  my 
reading  in  Analytical  Geometry.  It  may 
be  briefly  expressed  thus:  Let  O  be 
the  origin  of  co-ordinates ;  OX  the  axis 
of  dr;  OY  the  axis  of  y;  then  OP  may 
be  represented  by  -a  and  OP' by— 6  ; 
and  now,  if  we  perform  the  common  pro- 
cess of  multinlication  upon  these  two 
quantities,  we  nave,  as  the  product,  ab. 


Whereas,  the  narallelogram,  PF,  ap- 
pears to  me  to  P)e,  according  to  the  usual 
mode  of  applying  the  symbols  of  opera- 
tion (or  01  position  as  they  are,  in  rea- 
lity, in  this  case),  more  correctly  repre- 
sented by  -  abf  since  the  parallelogram, 
IS  altogether  to  the  left  of  OY  and  below 
OX.  The  parallelograms  in  the  other 
three  ansles  appear  to  be  easily  ex- 
plained, but  the  frequent  recurrence  of 
this  fore-named  difficulty,  to  my  mind, 
has  led  me  to  suspect  I  may  have  mis- 
apprehended,  even  these. 


Most  elementary  trestises  on  this  sub- 
ject, explain  the  use  of  the  symbols  of 
operation  (or  direction)  somewhat  in  this 
manner : 

If  the  plus  sign  placed  before  a  sym- 
bol of  magnitude,  represent  that  mag- 
nitude taken  in  one  direction  :  the  same 
symbol  of  maffnitude  afiected  with  the 
minus  sign,  willrepresent  the  same  magni- 
tude taken  in  the  opposite  direction  with 
respect  to  O,  which  is  both  reasonable 
and  intelligible.  But  in  this  case,  we 
have  4- o^  representing  the  parallelogram 
in  one  direction,  and  also  in  its  opposite 
at  the  same  time.  Orherwise,  if  —aO 
represent  the  parallelogram,  PP',  and  it 
is  formed  by  the  product  of  -  a  and  —  ft  ; 
we  have  (  -  a)  x  ( -  6)  =  -  aft,  which  the 
established  rules  of  algebra  do  not  ad- 
mit. If  any  of  your  kind  correspon- 
dents would  explain  this  apparent  ano- 
maly, I  have  reason  to  believe  you  would 
be  doing  a  service  to  others  at  the  same 
time  with.    Yours,  humbly, 

KB. 

Bastcni>road,  Brighton,  December  7, 1848. 

THX  BLAST  VURNACK  ACCIDXNT  (SEE  ANTE 
P.   466.) 

Sir, — Will  you  be  kind  enough  to  find 
room  for  the  following  replies  to  Mr. 
Radley's  inquiries  concerning  the  blast 
furnace  accident. 

The  stop  wive  is  seated  in  the  side 
pipe  of  the  hot-air  apparatus,  at  the  end 
where  the  blast  leaves  it,  for  the  purpose 
f  cutting  off  the  cold  blast  wuen  the 
apparatus  is  at  work.  When  the  stove 
is  undergoing  repairs  the  position  of  the 
valve  is  altered,  which  allows  the  furnace 
to  be  supplied  with  cold  blast,  and  at  the 
same  time  shuts  off  all  blast  from  the 
stove.  The  waste  is  a  **  bye-flow"  in 
the  main  pipes  for  the  purpose  stated. 
(For  "front"  in  my  former  letter,  read 
"fall.") 

To  each  of  the  next  three  questions, 
Ybm. 

The  hot- blast  pipes  had  been  in  use 
about  five  months.  The  "cement" 
used  is,  for  the  most  part  iron,  run  into 
the  joints,  but  a  few  of  the  joints  are 
made  with  common  cement,  viz.,  boring 
dust  and  salamoniac.  The  flame  was  of 
a  blue  colour.  A  "  breath  of  air"  may 
pass  into  the  furnace,  when  the  blast  is 
shut  off.  The  stop  valve  is  very  nearly 
as  described.       An  Old  Sobscribek. 

Mevtbyr  Tydvil,  Dtcembei,  9, 1848. 
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THK  GROWN  V.  SMITH, 

Court  itf  Q^tum'i  Bench,  (Before  Mr,  Jm- 

tioe  Wighttnan  and  a  Special  Jury), 
7th,  8th,  9th,  nth  and  12th  of  Dec.  1848. 

This  was  an  action  of  Scire  Faeiae  brought 
in  the  name  of  Thb  Crown  to  repeal  cer- 
tain Letters  Patent  granted  to  one  Junius 
Smith  on  the  3rd  of  Jnae,  1843,  for  the 
invention  of  '*  certain  improvements  in  Ma- 
diinery  for  Sawing  Wood,"  being  a  "  Com- 
munication from  a  foreigner  residing  abroad,'' 
(Mr.  James  Hamilton,  of  theUnit^  States.) 

The  specification  of  the  patent  states  that 
these  improvements  "  consist  in  the  con- 
struction and  equipments  of  saw-mill  gates 
and  firames,  and  saw- mill  head  blocks  and 
holding  dogs ;  such  improvements  being 
combined  and  connected  in  use,  for  the 
especial  purpose  of  attaining  mechanical 
means,  by  which  timber  may  be  sawed  with 
a  direct  or  indirect  straight  cut,  or  with  a 
common  or  compound  curved  line,  or  in 
either  case  with'  the  addition  of  a  common 
straight  or  curved  bevel,  or  compound  of  be- 
vels, to  the  face  or  side  of  the  timber,  or 
what  is  technically  termed  a  winding  cut, 
for  any  required  purpose,  but  more  parti- 
cularly for  sawing  timber  into  the  various 
forms  required  for  ship  building.'' 

After  describing  at  great  length  the  details 
of  these  improvements,  the  patentee  says, 

"  I  DO  NOT  CLAIM  ANT  OV  THK  SXPA- 

RATB  parts  used  in  the  construction  of  the 
whole  machinery  herein  described,  ail  qf 
eueh  teparaie  part*  being  uteU  knoum,  and 
in  general  use  for  various  mechanical  pur- 
voses,** 

"  But  what  I  do  claim  is  as  follows : — 
**  First :  the  mode  of  mounting  the  saw, 
c  8,  i»  an  interior  frame  supported  unthin 
the  savf  gate,  and  enabled  to  slide  laterally 
on  the  head-piece,  A,  and  foot-piece,  k,  of 
the  saw  gate,  by  the  sockets,  m  mmm,  avd 
the  guiding  the  saw  with  the  forked 
guide  leper,  e  3,  for  the  purpose  of  en- 
abling the  attending  workman  to  control 
and  direct  the  laterid  movement  of  the  saw 
frame  and  saw,  and  at  the  same  time  direct 
the  saw,  e  8,  at  any  required  angle  with  the 
^me,  in  or  by  any  required  course  or  line 
formed  on  the  log,  when  such  mode  of 
mounting  and  guidmg  are  employ  ed  to  effect 
either  straight  or  curvilinear  sawing  of  tlm- 
ber,  including  any  merely  mechanical  va- 
riations that  shall  be  substantially  the  same 
in  construction,  operation,  and  effect. 

'*  Second :  The  application  of  the  rotary 
shaft  a  4 ;  rotary  holding  dog ,  a  5;  stop 
piece,  a  6,  and  gauge  bar,  a  7,  to  form  the 
means  of  gi? log  a  lotary  motian  throqgh 


the  leverage  of  the  gauge  bar,  a  7,  to  a  log 
ol  timber  while  supported  by  the  do;,  a  ft, 
and  the  application  of  the  index  arm,  m  8, 
quadrant  frame,  a  9,  and  b  1 ;  screw  shaft, 
b  2 ;  pinion,  b  3,  and  rack,  b  4,  to  the  pur- 
pose of  controlling  the  motion  of  the  gauge 
bar,  a  7,  and  through  that  directing  the  ro- 
tary motion  of  the  log  while  sawing ;  in- 
oluding  the  means  of  reversing  this  motion 
by  the  levers,  d  4,  snd  6  7,  the  pinions,  d  &, 
and  d  6 ;  when  such  parts  are  so  applied  to 
saw  timber  with  a  simple  bevel  face  to  the 
cutfOr  with  a  face  to  the  cat  termed  a  winding 
C&oe,  or  compound  of  bevels ;  the  wAole  qf 
such  parts  being  constructed,  connected^  ^* 
plied,  and  operating  to  cut  timber,  as  hent- 
inbefore  set  forth,  including  any  merely 
mechanical  variations  that  shall  be  substan- 
tially the  same  in  oonstructioB,  opotition 
and  effect." 

Mr.  CocKBURN,  for  the  Crown,  stated 
that  the  chief  grounds  on  which  the  patent 
was  sought  to  be  repealed  were,  Ist,  that 
the  defendant  was  not  in  possession  of 
the  invention  as  set  forth  in  the  enrolled  spe- 
cification ;  for  that,  though  there  had  been  a 
specification  enrolled,  bearing  to  be  signed 
and  sealed  by  Smith,  the  deed  was  not  m 
the  same  state  when  enrolled  as  when  exe- 
cuted— ^there  having  been  a  sheet  or  two 
additional  of  matter  interpolated  subse- 
quently by  some  person  or  persons  without 
the  privity  or  consent  of  Smith,  and  of 
which  he  was  not,  and  could  not  have  been, 
in  possession  at  the  time  be  put  his  hand 
and  seal  to  the  document.  Seocmd,  that  the 
invention  was  not  new.  And  third,  that  it 
was  of  no  public  utility. 

To  establish  the  first  ground  of  objection 
a  great  deal  of  documentary  evidence  vras 
produced ;  but  the  document  that  would 
have  served,  beyond  all  others,  to  show  how 
the  matter  really  stood — ^namely,  the  speci- 
fication itself,  was  not  forthcoming.  Hie 
defendant  had  been  served  with  notice  to 
produce  it,  but  decUned  doing  so,*  Neither 
did  he  choose  to  call  the  agent  by  whom  the 
specification  was  prepsred  and  fnrp'W^ 
(though  in  Court)  who  would  have  been  able 
to  rebut  the  charge  of  interpolation,  if  it  had 
been  untrue. 

On  the  points  of  novelty  and  utility,  the 
following  witnesses  were  examined  for  the 
crown :  —Mr.  James  Currie,  C.  E. ;   Mr. 


*  The  practice  in  Bngland  (but  not  in  SooUsBd 
or  Ireland]  is  to  give  back  the  original  specificadoa 
to  the  patentee  or  ageni  after  it  has  been  eBiolk4. 
Qf  the  inconveniences  which  may  rcault  fram  this 
practice,  the  case  before  us  is  a  striking  proof;  aaii 
we  are  glad  to  learn  that  there  is  a  prospect  of  its 
being  speedily  abolished.    Bn.  M.  M. 
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JoiepliOiblM,  C.E.;Mr»  Alexander  Gordon, 
C.E. ;  Mr.  Murrey,  the  chief  engineer  of 
the  Portimonth  Dockyard;  Mr.  Jones, 
•nperintendent  of  a  large  sawing  eetablish- 
ment  at  Bridgewater ;  Mr.  Jordan,  the  in- 
ventor of  the  celebrated  earring  machinery ; 
Proffsssor  Woodcroft,  of  tlie  London  Uni- 
Tcnity  College ;  Mr.  Vanghan,  of  the  Dept- 
Ibrd  Dockyard ;  and  Mr.  Mackintosh,  of  the 
Woolwich  Yard. 

The  evidence  of  these  gentlemen  was  to 
the  foUowing  effect : — ^The  mode  claimed  by 
the  defendant  of  "  monnting  the  saw  in  an 
interior  Arame,  supported  within  a  saw- 
gate,"  and  enabled  to  slide  laterally  on  the 
head  pieee,  was  not  new,  becanse  precisely 
the  same  method  had  been  adopted  by  Gibbs 
and  Gattley,  in  a  sawing  machine  patented 
by  them  in  1833.  Neither  was  **  the  guid- 
ing the  saw  with  the  forked  gnide-lever  " 
new ;  for  Mr.  Jones  had  employed  the  same 
contriTanoe  more  than  fifteen  years  ago  in  a 
machine  for  sawing  chair  backs,-^the  only 
difference  being,  ^at  he  gave  the  requisite 
direction  to  the  tool  by  means  of  a  slotted 
bar  or  templet,  while  the  defendant  does 
this  by  hand.  Besides,  supposing  the  de- 
fendant's forked  lever  to  be  applied  as  be 
proposes,  at  the  middle  of  the  saw,  imme- 
diately above  the  wood,  and  supposing  also 
the  saw  to  be  in  that  state  of  extreme  ten- 
sion which  is  required  for  rapid  sawing  by 
steam  power  (stated  by  Mr.  Murray  to  be 
equal  to  a  strain  of  two  tons),  it  could  not 
actuate  the  whole  saw  from  top  to  bottom 
equally,  but  would  have  a  tendency  to  warp 
it,  and  cause  it  thereoy  not  only  to  produce 
bad  work,  bnt  to  lose,  from  excessive  fric- 
tion, its  required  temper.  The  mode  of 
holding  the  timber  to  be  sawn  between  dogs, 
was  also  old— *so  old  that  there  had  never 
been  any  machine  sawing  without  it  Ro- 
iaiing  dogs,  such  as  the  defendant  employs, 
and  his  contrivances  for  causing  them  to 
rotate  and  carry  the  wood  round  with  them, 
so  as  to  produce  bevels  of  any  required 
angle,  or  series  of  angles,  had  not,  to  the 
knowledge  of  any  of  the  witnesses,  been 
employed  before;  but  the  same  thing  in 
substance  and  effect  had  been  repeatedly 
done  long  before— first,  by  means  of  an 
oscillating  table,  as  recommended  by  the 
late  Sir  ^moel  Bentham,  described  in  his 
patent  of  23rd  April,  1 793*— afterwards  by 

•  Sir  Samuel  Bentham  was  the  first  to  introdnoe 
saw^mills  into  our  naval  arsenals ;  the  first  also  to 
lay  down  the  principles  on  "which  all  sorts  of  raa- 
ehine  sawing  may  he  constmcted,  and  irhlch  have 
never  since  heen  materially  departed  from.  The 
ipeeifieation  of  his  patent,  88rd  April,  1793,  is  a 
peiftct  treatise  on  the  subject— Indeed,  the  only 
one  worth  quoting  which  has,  to  this  day,  haen 


meana  of  a  modification  of  that  Table,  pa- 
tented by  Hamilton  himself  (the  real  defend- 
ant in  this  case),  in  1833— and  still  earlier 
by  screws  and  pinions,  as  in  a  machine  used 
at  Deptford  Dockyard  for  upwards  of  twenty 
years  past  for  shaping  staves,  and  by  which 
curves  and  bevels  of  all  sorts,  and  (by  a 
corresponding  enlargement  of  the  machine) 

written  on  the  subject.  It  will  be  found  at  length 
in  the  volume  of  the  Repertory  of  Arts  for  1 799. 
In  another  work  of  General  Bentham's  {SUUemeni 
of  Services),  he  gives  a  historical  notice  of  the  cir- 
cumstances attending  the  Introduction  of  machine 
saving  into  EngUud,  which  has  a  close  enou^ 
relation  to  the  subject  matter  of  the  present  trial 
to  make  no  apology  necessary  for  inserting  it  in 
this  place  :— 

'*  Fully  established  as  the  use  of  steam  engines 
is  seen  to  be  at  present  in  his  Majesty's  naval  arsen- 
sJs.  and  great  as  are  the  advantages  which  are 
now  seen  to  be  the  result,  the  value  of  the  service 
rendered  in  efiecting  this  improvement,   is   not 
likely  at  this  time  to  be  duly  appreciated,  unless 
the  state  of  things  previously  to,  and  during  the 
introduction  of  this  improvement,  be  taken  into 
account,  and  borne  in  mind.    When  (with  leave  of 
absence  fh)m  the  Russian  service)  in  the  year  1791, 
I  made  a  tour  in  this  country,  visiting  the  principal 
manufactories,  I  found,  it  is  true,  steam  engines 
extensively  employed  for  giving  motion  to  pumps 
for  raising  water  from  mines,  to  machinery  for 
working  cotton,  and  to  mills  for  rolling,  and  for 
some  other  works  in  metal:  but  in  regard  to  the 
working  in  wood,  steam  engines  had  not  been 
applied  to  this'purpose,  as  no  machinery  or  engines, 
other  than  turning  lathes,  had,  so  far  as  I  learnt, 
as  yet  been  introduced  for  the  working  of  this  ma- 
terial, excepting  that  some  circular  and  recipro- 
cating saws,  and  boring  tools,  had  been  applied  to 
the  purpose  of  block-making,  by  the  contractors 
who  supplied  blocks  to  the  navy ;  even  saw-mills 
for  slitting  timber,  though  in  verv  extensive  use 
abroad,  were  not  to  be  found  in  this  country.    An 
attempt  indeed  had  been  made  to  introduce  a  saw 
mill  in  the  neighbourhood  of  London,  but  the 
destruction  of  it  by  the  machinations  of  sawyers, 
seemed  to  have  prevented  any  farther  attempts  at 
innovations  of  this  nature.     For  my  part,  I  had, 
whilst  in  Russia,  made  some  progress  in  contriving 
such  machinery  for  shaping  wood  as  should  insure 
accuracy  and  save  manual  labour :  which  contriv- 
ance, 80011  after  my  return  to  this  country,  I  had 
occasion  to  carry  to  a  much  greater  extent,  with  a 
view  to  the  affording  beneficial  employntent  to  some 
thousands  of  untaught  hands,  in  a  public  establish- 
ment; with  this  view,  I  analyzed  the  several  ope- 
rations requisite  for  working  in  various  materials, 
more  particularly  in  wood ;  and  finding  the  artificial, 
but  common  classification  of  works  according  to  the 
trades  or  handicrafts  for  which  they  are  used,  was 
productive  of  a  variety  of  inconvenieoces,  and  even 
mischiefs,  I  classed  the  several  operations  that 
have  place  in  the  working  materials  of  every  des- 
cription, according  to  the  nature  of  the  operations 
themselves ;  and  In  regard  to  wood  particularly,  I 
contrived  machines  or  engines  for  performing  most 
of  those  operations  whereby  the  need  of  skill  and 
dexterity  in  the  workman  was  done  away.    Theae 
machines,  or  engines,  being  capable  of  being  brought 
into  action  by  the  simple  process  of  turning  an 
axis,  were  consequently  capable  of  being  worked 
by  a  steam  engine,  or  any  other  inanimate  foree. 
In  regard  to  the  application  of  ikie  nuichinery  for 
working  in  wood,  beeidee  the  general  optratUmt  of 
planing,  rebating,    mortieing,  tawing  in  curved, 
windi  ng,  and  ironeverse  direciions,  1  had  completed 
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of  any  dimenaions,  are  or  can  be  readily 
produced.  (Mr.  Vaughan,  who  epoke  to 
this  fact,  prodnced  a  numW  of  most  io- 
diaputable  specimens.)  The  same  precise 
combinatloD  of  parts  as  specified  and 
claimed  by  the  defendant  might  not  have 
been  before  nsed,  but  precisely  the  same 

In  the  way  of  example,  an  apparatai  for  preparing 
all  the  paru  of  a  highly-finiahed  window-sash ;  an- 
other for  every  part  of  the  more  complicated  article, 
an  ornamented  carriage-wheel;  so  as  that  no  dex- 
terity or  skill  remaining  necessary  in  the  cutting 
out,  shaping,  or  smoothing  the  several  parts  com- 
pletely, the  whole  of  those  operations  were  capable 
of  being  performed  as  well  by  a  steam  engine  as  by 
manual  labour ;  and  nothing  remained  for  finishhig 
the  work  of  the  joiner  or  wheelwright,  but  the  put- 
ting the  several  component  parts  together.    In  the 
year  1794,  it  having  become  a  good  deal  known,  that 
1  had  at  my  brother's  residence,*  in  Queen  Square* 
place,  these  and  other  machines  in  a  working  state, 
several  members  of  his  Majesty's  then  Administra- 
tion, havmg  been  pleased  to  express  a  wish  to  see 
them,  honoured  me  with  repeated  visits;  and  were 
m  consequence,  so  well  satisfied  of  the  national  ad- 
vantages that  would  be  derived  from  the  use  of  the 
system  of  machinery  then  shown  to  them,  that  it 
became  a  sulgect  of  public  notice  in  the  House  of 
Commons;  where  the  late  Lord  Viscount  Melville, 
Ml   particular,  bestowed   great  encomiums  on  it. 
Having  thus  brought  a  system  of  machinery  to  a 
state  of  considerable  perfection,  and  many  parts  of 
it  being  applicable  to  the  execution  of  works,  which 
at  the  time  were  performed  by  hand  in  the  several 
docJsyards;  I  accordingly  communicated  upon  the 
subject  with  the  naval  part  of  His  Majesty's  ad- 
ministration, who  were  so  fully  convinced  of  the 
justness  of  the  representations  I  made  to  them,  of 
the  advantages  that  could  not  fail  to  result  from  the 
introduction  into  His  Majesty's  Naval  Arsenals  of 
such  engines,  as  well  as  from  the  use  of  steam- 
engines,  as  a  primvm  mobile,  that  the  authority  of 
the  then  Lords  Commissioners  of  the  Admiralty 
™  given  me  early  in  the  year  1795,  to  visit  Hit 
Majesty's    dockyards    for    the   express   purpoee, 
axnongst  others,  of  suggesting  in  what  cases,  in  my 
opinion,  my  system  of  machinery  might  with  ad- 
vantage be  Introduced.    The  authority  which  was 
given  to  me,  and  the  prospects  that  naturally  flowed 
irom  it,  led  to  the  relinquishing  my  intentions,  both 
of  returning  to  Russia,  and  of  deriving  profit  from 
the  machinery   in  private  undertakings.     Prom 
thenceforward  I  devoted   myself  entirely  to  His 
Majesty's  service,  and  directed  my  attention  exclu- 
sively to  the  mode  of  accomplishing  the  several 
objects  I  had  presented  to  their  Lordships'  notice. 

Sir  Samuel  Bentham  must  be  considered  as 
having  made  for  his  own  sake  an  unfortunate 
choice.  No  person  connected  with  the  naval 
science  of  England  in  iU  civfl  departments,  has 
conferred  more  important  benefits  upon  it,  and 
no  one  has  been  so  shamefully  ill  rewarded. 

The  particular  plan  of  turning  the  l<Jg  referred  to 
by  the  witnesses  for  the  Crown  is  thus  described  in 
Genera]  Bentham's  specification  : 

"  Row  to  cut  to  beveiUngg  and  to  windingM.  The 
angles  which  two  Contiguous  Aimaces  of  a  piece 
form  together  at  their  meeting,  and  which  U  not  a 
nght  angle.  Is  called  by  some  workmen  the  bevel- 
ling.  The  cutting  a  piece  then  to  any  bevelling 
remaining  the  same,  may  be  easily  elTected,  by  the 
position  in  which  the  piece  is  confined  on  the  sHd- 
ing-bed,  and  that  in  longitudinal  sawing  as  well  as 
cross  cutting:  but,  if  the  bevelling  is  required  to 

*  The  eelehratid  Jeremy  Bentham. 


thinf^  which  he  professed  to  leeompliflh 
by  it,  had  been  before  accomplish^     He 
bad  not  carried  the  art  of  fftKiiu^  cur- 
ing one    step    beyond  the  point   it   had 
previonsly  reached.    Neither  was  his  ma- 
chine, as    described  in  the    speeificatioBv 
one  which  oonld  be  worked  with  eoonoio  j, 
if  worked  at  alL    For,  beddes  the  risk  of 
warping,  heating,  and  destroying  the  sawa, 
and  spoiling  the  work,  before  adfoted  to, 
there  were  other  serious  objections  to  tiie 
machine.    The  log  mnst  be  kept  perfeetfy 
steady  while  in  the  course  of  being  cut,  ia 
order  to  ensure  exact  curve  and  be¥ellinBe ; 
but  there  were  no  sufficient  means  for  tids 
purpose  set  forth  in  the  specificatioB.    Hie 
mere  holding  of  the  wood  between  emd  dogs, 
was  wholly  insufficient.      The    defendant 
siiggests   in  his  specification  that  a  bar, 
weighted  at  one  end  (like  a  steel-yard),  maj 
be  inserted  beneath  the  middle  of  the  wood  ; 
but  this  could  only  tend  to  increase  die 
vibratory  motion  produced  on  the  log  by  the 
up-and-down  movements  of  the  saw-— to  do 
harm,  in  fact,  more  than  good.    Perfectly 
straight  pieces  might  possibly  be  cat  with 
BO  other  holding  than  the  end  dogs ;  hot 
not  crooked  and  unshapely  pieces,  with  a 
large  bend  or  bight,  in  which  it  is  always  a 
matter  of  great  difficulty  to  make  the  exact 
line  between  the  two  dogs  correspond  with 
the  centre  of  gravity  of  the  log  of  timber, 
and  a  very  small  shaking  is  sufficient  to 
make  the  log  cant  over.  A^n,  the  defend- 
ant's  machine  requires  to  be  stopped  for 
two  or  three  minutes  every  time  &e  bevil 
is  changed ;  and  in  such  pieces  of  wood  as 
ships'  fiittocks,  such  changes  occur  as  often 
as  from  six  to  twelve  times  in  lengths  of  12 
and  15  feet— so  that  there  must  be  a  loss  of 
time  from  this  cause,  which  would  detract 

vary  in  the  course  of  the  cut,  so  as  to  produee  a 
winding  surfiice,  forming  certain  given  beveUinga, 
and  those  diflTerent  ones  at  dUTerent  positions  of  iu 
length,  for  this  purpose,  the  following  apparatus 
mav  be  employed.  Let  the  frame  or  bench  on 
which  the  sndlng-bed  moves,  when  there  is  a  slid- 
ing-bed,  and  on  which  the  piece  itself  moves,  when 
there  is  no  sllding-bed,  be  made  to  tUt  or  turn  on  a 
pin  or  gudgeon  at  each  end,  so  placed  as  that,  if 
joined,  they  would  form  an  axis,  pasaing  length- 
ways through  the  middle  of  the  bench,  at  the  height 
of  the  upper  surface  of  whatever  is  used  to  support 
the  piece,  and  through  the  saw.  On  one  side  of 
this  axis  let  the  bench  be  loaded,  in  such  a  manner 
that,  if  it  had  no  support,  it  would  drop  on  that 
side,  till  it  assumed  neariy  a  vertical  instead  of  a 
horizontal  position.  From  the  under  part  of  this 
side,  project  a  leg  or  support  downwards,  towaida 
the  floor ;  then  let  a  wedge,  or  waved  mould,  whicli 
may  be  called  a  director,  the  motion  ot  which  is 
connected  with  that  of  the  piece  to  be  sawn,  be 
made  to  slide  on  the  floor  under  this  1^;  and  let 
the  thickness  or  height  of  this  director,  at  different 

garU  of  its  length,  be  adapted  to  raise  the  leg  of  the 
ench  more  or  less,  according  to  the  angle  the 
bench  should  make  with  tiie  saw,  itaelT  moving  all 
the  while  invariably  up  and  down,  in  a  peraeodi> 
oular  direttion."  *—«-«• 
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largely  from  the  economical  value  of  the 
machine.  None  of  the  witnetsei  had  seen 
anything  more  than  a  model  of  the  defend- 
ant's machine  produced  in  Court  (the  accu- 
racy of  which,  however,  waa  sworn  to  and 
admitted) ;  for  though  the  defendant  was 
said  to  have  built  a  machine  on  a  large  scale 
at  Stepney,  and  had  shown  it  at  work  to  his 
own  witnesses,  he  had  refused,  when  applied 
to,  to  give  the  necessary  facilities  for  an 
inspection  of  that  machine  on  the  part  of 
the  Crown. 

**  So  far  (as  the  judge  observed  in  his 
summing  up),  all  was  mere  theory"  with 
respect  to  the  actual  working  of  the  machine. 
The  witnesses  thtmghi  it  would  not  work, 
that  waa  all.  They  did  not  say  that  they 
had  actually  seen  it  in  operation  on  a  working 
scale,  and  that  they  had  seen  it  fail.  How- 
ever, there  was  one  other  witness  produced 
for  the  prevention,  whose  evidence  was 
whoiljr  free  from  that  objection.  This  was 
a  M.  Capus,  the  engineer  superintendent  of 
the  sawing  machinery  at  the  dockyard  of 
Toulon.  He  stated  that  Mr.  Hamilton,  who 
had  taken  out  a  patent  for  his  invention  in 
Phmoe,  had  obtained  the  leave  of  the  French 
authoi;itie8  to  put  up  a  machme  on  trial  in 
the  dockyard  at  Toulon;  that  a  machine 
which  was  made  at  PSris  under  Mr.  Hamil- 
ton's own  superhitendence,  and  resembled  in 
all  respects  the  model  exhibited  in  court 
(and  sworn  to  as  being  made  in  perfect  con- 
formity with  the  spedftcation)  was  brought 
by  him  to  Toulon  and  tried  there,  under  the 
direction  of  Mr.  Hamilton,  and  in  the  pre- 
sence of  a  Government  Commission — that 
the  trial  proved  an  utter  fulure ;  that  they 
set  it  to  .cut  ftittocks,  and  it  would  not— 
fttttocks,  too,  of  very  easy  curves ;  that  it 
was  perfectly  blind  (could  not  follow  the 
Hnes  chalked  out  for  it) ;  that  the  Govern- 
ment Commission  pronounced  it  to  be  in  its 
then  state  wholly  useless — "incapable  of 
anything  like  mathematical  accuracy  ;''  that 
Mr.  Hamilton  assented  to  the  inefficiency 
of  the  machine,  but  said  he  could  improve 
it  so  as  to  make  it  do  all  that  was  desired — 
that  two  or  three  months  afterwards  it  was 
reproduced  in  an  improved  shape — the  prin- 
cipal alterations  being  the  application  of 
three]  guide  levers  (instead  of  one)  to  the 
saw,  one  being  sppUed  at  top,  one  at  the 
middle,  and  one  at  bottom  (a  sort  of  parallel 
motion),  and  the  placing  of  a  support  under 
the  centre  of  the  log  in  the  course  of  saw- 
ing (to  obviate  the  very  objections  taken  to 
the  specified  machine  by  the  witnesses  for 
the  Crown),  and  that  Mm  it  worked  most 
satisfactorily. 

Sir  FnBDiRicK  TrbsiobBi  for  the  de- 
fendant, undertook  to  show  by  witnesses  of 
most  unimpeaohable  character,  that  a  ma« 


chine,  on  a  working  scale,  constructed  ac- 
cording to  the  specification,  had  actually 
done  in  their  presence  all  those  things 
which  the  witnesses  for  the  Crown  tuppoted 
it  to  be  incapable  of  doing,  and  had  done 
them  better  than  any  other  previously  known 
machine.  Once  on  a  time  (as  the  stdry 
went)  there  had  been  a  caviller  who  denied 
that  man  had  the  power  of  voluntary  mo- 
tion ;  all  the  answer  vouchsafed  by  a  sage 
who  was  present  on  the  occasion,  was — to 
ffef  ttji  and  walk.  And  so  in  this  case — he 
would  content  himself  by  opposing  facts  to 
fancies,  and  leave  the  jury  to  decide  which 
waa  the  most  deserving  of  credit. 

The  leading  witnesses  in  support  of  this 
line  of  defence  were  Mr.  Carpmael  and  Mr. 
Cottam.  They  believed  the  invention  of  the 
defendant  to  be  new  in  the  general  combina- 
tion of  parts  of  which  it  consisted,  and  ex- 
ceedingly useful.  They  had  seen  logs  cut, 
not  only  to  as  large  a  curve  as  was  usually 
required  in  ship  timber,  but  with  varying 
bevels,  by  a  machine  put  up  at  Stepney, 
which  was  constructed  exactly  according  to 
the  specification,  and  corresponded  with  the 
mod<d  now  produced  in  Court.  It  did  its 
work  beautifully— admirably.  There  was  no 
support  required  beyond  that  afibrded  by  the 
end-dogs— no  perceptible  vibration  what- 
ever. You  might  sit  on  the  log  while  it  was 
in  the  course  of  being  sawed  without  feeling 
the  action  (Carpmael).  The  saw  was  worked 
at  the  proper  tension,  and  did  not  wsrp  or 
heat  in  the  least.  You  could  put  your 
hand  to  it  without  being  at  all  inconve- 
nienced. The  machine  has  to  be  stopped 
for  a  minute  or  so  at  each  change  of  the  bevel, 
but  that  was  all.  Both  bevel  and  curve 
could  be  changed  to  any  extent,  and  as  often 
as  might  be  desired.  The  advantages  of  the 
machine  over  hand  labour,  in  point  both  of 
dispatch  and  economy,  were  great  and  incon- 
tesUble. 

Mr,  Carpmael  croa-examined, — Are  you 
not  a  witness,  on  one  side  or  other,  in  nearly 
every  patent  case  that  comes  before  the 
courts?— lam. 

Mr,  Cottam  eroti- examined. —  Are  you 
not  also  in  the  practice  of  giving  your  evi- 
dence in  patent  cases,  and  generally  on  the 
same  side  with  Mr.  Csrpmael  ?— Yes,  but 
not  always  on  the  same  side  with  Mr. 
Carpmael. 

Professor  Cowper,  of  King's  Collie, 
sUted  that  he  had  also  seen  the  machine  at 
Stepney,  and  concurred  generally  in  the 
opinions  of  Messrs.  Carpmael  and  Cottam. 
Mr.  Wigram  (the  eminent  ship-builder), 
examined.— Had  sent  a  number  of  pieces  of 
timber  to  the  defendant's  premises  at  Step- 
ney, for  the  purpose  of  testing  the  capabili- 
ties of  his  machine.    They  were  of  all  sorts 
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straight  and  crooked,  and  he  was  allowed  to 
choose  for  himself  the  curres  and  the  bevels 
at  which  they  should  be  cat.  They  included 
some  of  the  most  difficult  shapes  required  in 
ship- building.  Was  himself  present  during 
the  greater  part  of  the  experiments,  as  also 
one  of  his  foremen.  The  machine  was,  to 
the  best  of  his  recollection  and  judgment, 
exactly  similar  to  the  model  exhibited  in 
Court,  with  the  eiception  that  the  log  was 
not  turned  by  a  gauge-bar,  but  by  an  index- 
rod  and  quadrant  (both  methods  are  de- 
scribed and  claimed  in  the  specification.) 
The  machine  did  the  work  to  his  perfect 
satisfaction.  Each  piece  was  cut  of  the 
exact  curve  and  bevels  required,  by  one 
continuous  operation  from  end  to  end,  and 
without  any  iniermisaion  whatever.  In  one 
case,  there  were  as  many  as  six  changes  of 
bevel  in  a  length  of  about  12  or  14  feet. 
Had  never  known  or  heard  of  any  machine 
before  the  date  of  the  defendant's  patent 
which  could  effect  what  it  did,  and  had  not 
a  doubt  of  its  proving  of  great  advantage  in 
ship-building,  and  thought  the  invention 
altogether  one  of  great  merit  and  utility. 

Mr.  Green  (not  the  Mr.  Green  of  the 
house  of  Messrs.  Wigram  and  Green,  but  a 
working  engineer  of  the  same  name),  stated 
that  he  was  the  person  who  had  worked  the 
defendant's  machine  in  all  the  experiments 
spoken  to  by  the  other  witnesses.  The 
model  produced  was  an  exact  copy  of  that 
machine,  and  both  were  made  precisely  ac- 
cording to  the  specification  of  the  defendant. 
No  support  to  the  middle  of  the  bg  was 
necessary — neither  in  the  case  of  straight 
nor  of  crooked  timber  ;  and  none  was  used 
in  the  experiments.  Anything  that  the 
machine  could  do,  the  model  could  do, 
allowing  for  the  difference  in  the  dimensions. 
He  illustrated  this  by  sawing  a  piece  of  timber 
with  the  model  in  the  presence  of  the  Court 
and  jury.  The  curve  cut  by  the  saw  was 
considerable,  bat  the  piece  itself  was  straight, 
or  nearly  so.  It  was  cut  also  with  a  winding 
bevel,  but  with  short  pauses  between  the 
changes. 

CroMS'examined  by  Mr,  Coekbum, — ^You 
say  the  model  will  do  crooked  as  well  as 
straight  timber.  Will  it  do  this  ?  (holding 
up  to  witness  a  piece  much  more  crooked 
than  the  other,  but  not  more  so  than  is 
usual  with  ships'  futtocks.)  Oh,  yes; 
much  more  crooked  than  that. 

Then  do  it.  (Witness— after  some  hesi- 
tation).— It  won't  come  within  the  range  of 
the  modeL 

Oh,  yes  it  will.  We  took  the  exact  mea- 
sure of  your  model,  and  this  piece  has  been 
made  to  fit  it.  You  can  try  it.  (Witness 
tried,  and  found  this  to  be  the  case,  but  still 
htmtitiny ) 


Mr,  Cochbum  to  the  Gewt/.— My  Lord, 
I  challenge  the  witness  to  do  by  tilie  ma* 
chine  what  he  assured  us  a  minute  or  two 
ago  it  would  do.  And  I  am  inatmeted  to 
rest  the  whole  case  upon  the  result, 

Witnesi, — It  cannot  be  done  without  a 
support.    (Great  sensation  in  Court.) 

Oh,  without  a  support  1  But  you  told  «t 
you  knew  that  no  support  was  neoessarf, 
whether  the  wood  was  crooked  or  not ;  and 
so,  indeed,  all  the  other  witnesses  for  tbo 
deifendant  have  sworn.  Will  you  now  tell 
us,  on  your  oath,  whether  any  support 
was  used  in  the  experiments  made  before 
Mr.  Wigram  ?  Vees  but  oniy  fir  a  UttU 
time. 

What  was  it  like?  (Witness  drew  and 
exhibited  a  sketch  of  an  apparatus,  having 
the  appearance  of  a  roller  supported  on 
standards.) 

Was  it  attached  to  the  machine  ?     No. 

It  might  be  applied  to  it  as  wanted,  and 
taken  away  again  ?    Yes. 

Is  it  there  now  ?    Yes. 

[It  may  be  here  proper  to  state,  that  it 
appeared  in  the  course  of  the  trial — ^not 
from  any  formal  proof,  however,  addnoad 
on  the  subject,  but  from  sundry  hints  and 
allusions  which  dropped  from  the  eoiusel 
and  witnesses— that  there  are  two  rival 
sawing-machines  in  the  field ;  one  by  Mr. 
Hamilton,  the  patent  for  which  it  was  the 
object  of  this  action  to  repeal  ;  and 
one  by  a  Mr.  Cochrane,  which  has  been 
in  public  use  for  some  time  past  at  the 
Dockyard,  Woolwich  ;  •—  that  Hamilton 
brought  an  action  for  infringement  against 
Cochrane,  which  was  tried  at  Guild- 
ford, in  August  last,  when  a  verdict  wia 
found  for  the  plaintiff* — ^that  one  of  the 
principal  features  of  distinction  between  the 
two  machines  then  insisted  upon  by  Coch- 
rane, was,  that  his  machine  had  m  roller 
support,  of  the  description  represented  by 
Green,  by  means  of  which  he  could  aooom* 
plish  what  Hamilton's  could  not  do  without 
it— and  that  Hamilton  did  then,  as  now 
(till  the  last  moment),  deny  that  any  such 
support  was  necessary.] 

Mr.  Soane,  the  foreman  of  Mr.  Wigram, 
who  was  present  at  the  experimenta  wiu 
nessed  by  that  gentleman,  beiog^next  celled, 
fully  confirmed  the  fact  of  the  ndler-snpport 
having  been  used  on  that  occasion. 

Mr,  Cockbt$m  repUed  on  the  whole  ewe 
in  a  speech  of  remarkable  ability  and  el^ 
quence.  He  held  the  £Mt  of  the  interpola- 
tion in  the  specification  to  be  as  dear  aa  tlw 
sun  at  noon  day.  Mr.  Hamilton  had  the 
means  at  his  command  of  exonerating  hiaa- 


«  A  rule  fiiW  for  a  new  trial  was  obtained  last 
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■elf,  if  it  were  possible,  from  the  charge  of 
hvhag  dealt  (by  hie  agents)  fradolenUj  with 
the  docoment,  and  not  baring  done  so,  the 
inference  was  nnaroidable  that  the  case  was 
aa  alleged  for  the  Crown.  He  (Smith)  had 
not  enrolled  as  required  by  the  letters  patent 
a  specifioatfon  «  under  hU  hand  and  seal." 
The  specification  enrolled  was  not  hi$  speci- 
fication, but  a  specification  by  some  one  else, 
of  which  he  knew  nothing,  or  to  which,  at 
all  events,  he  was  no  party. 

The  eyidence  ai  to  the  noyelty  and  ability 
of  the  invention  was,  for  the  greater  part, 
▼ery  oonflicting^-a  number  of  witnesses  on 
the  one  side  pronouncing  that  to  be  imprac- 
ticable which  witnesses  on  the  other  side 
declared  they  had  actually  seen  done,  but 
the  jury  were  to  take  into  consideration  the 
characters  of  the  two  sets  of  witnesses.  For 
the  Crown  the  witnesses  were  all  of  that 
class'  precisely  who  were  most  likely  to 
assist  the  jury  to  come  to  a  right  conclusion 
on  the  case — persons  who  had  been,  or  were 
themselYes,  practically  engaged  in  sawing 
machinery  and  ship-building,  or  who  had 
dcToted  special  attention  to  these  subjects — 
engineers  from  the  dockyards,  superinten- 
dents of  private  sawing  and  engineering  es- 
tablishments doing  a  large  business — inven- 
tors who  had  themselves  contrived  and  intro- 
duced into  practice  some  of  the  very  things 
which  the  defendant  now  desired  to  turn 
to  his  own  exclusive  account  —  all  per- 
sons, too,  not  one  of  whom  had  any  personal 
interest  in  the  issue.  For  the  defendant,  on 
the  other  hand,  the  two  leading  witnesses 
were,  gentlemen  of  whom  he  was  entitled  to 
say  tnis  at  least,  that  they  were  '*  mercenary 
witnesses,''  because  confessedly  they  made  a 
<<  traffic  in  testimony "  in  patent  cases, 
hunted  in  couple  and  joined  tongue  toge« 
ther;  and  a  third  was  the  person  named 
Green,  who  had  given  the  extraordinary 
testimony  with  which  the  case  for  the  de- 
fendant closed,  and  which  could  only  be 
accounted  for  by  the  great  personal  interest 
which  he  obviously  had  in  the  success  of  hia 
employer.  Mr.  Wigram  was  a  witness  of  a 
▼ery  diiFerent  stamp  from  these;  He  was  a 
gentleman  of  such  high  standing  and  cha- 
racter—«o  unquestionable  an  authority  in 
aU  matters  relatmg  to  ship-building— that 
he  had  at  once  said  to  his  learned  colleagues 
on  hearing  his  testimony,  ''  If  we  cannot 
get  over  this,  our  case  is  at  an  end."  '  It 
was  impossible  to  entertain  for  one  moment 
the  idea,  that  Mr«  Wigram  had  said  one 
word  more  than  he  honestly  and  conscien- 
tiously belieyed  to  be  the  truth.  But  Mr. 
Wigram  had  clearly  been  deoeived.  From 
the  facts  fortunately  elicited  at  the  last 
moment  from  the  witnesses.  Green  and 
Soane,  It  was  established  beyond  all  ques- 
tion that  Mr.  Wirgam  had  been  led  to  be- 


lieve that  the  machine  which  he  saw  at 
work  was  a  machine  oonstmcted  and  worked 
precisdy  according  to  the  defendant's  speci- 
fication, when  it  was  no  sueh  thing.  A 
gross  deception  had  been  practised  on  Mr. 
Wigram,  and  through  him  attempted  to  be 
practised  on  the  Jury,  the  Court,  and  the 
country.  Much  had  been  said  about  the 
speculative  character  of  the  testimony  of 
the  witnesses  for  the  Crown — none  of  them 
had  seen  the  defendant's  machine  at  work. 
Supposing  that  to  be  true,  it  was  the  de- 
fendant's fault  that  they  had  not  done  so — 
an  inspection  by  the  Crown  witnesses  had 
been  applied  for,  but  refused  ;  or,  at  least, 
only  conceded  at  so  late  a  period  as  to  make 
the  concession  of  no  use.  Neither  waa  the 
remark  true  of  all  the  Crown  witnesses — it 
applied  only  to  the  English  witnesses,  and 
not  at  all  to  M.  Capus,  of  the  Dockyard, 
Toulon.  He  had  seen  a  machine  worked 
there  which  had  been  constructed  under 
Mr.  Hamilton's  own  superintendence,  and 
exactly  according  to  his  specification ;  he 
had.seen  it  tried,  too,  in  the  presence  of  a 
commission  of  Government  officers,  and  of 
Mr.  Hamilton  himself ;  and  he  had  seen  it 
fail  utterly.  Two  or  three  months  after- 
vrardSf'this  same  M.  Capus  saw  the  machine 
in  an  improyed  state— 'When  there  had  been 
added  to  it  precisely  those  things  which  the 
English  witnesses  for  the  Crown  had  said  it 
wanted  to  make  it  a  good  working  machine 
— namely,  the  thredbld  guide  lever,  or 
parallel,  motion,  and  the  roller  support ; 
and  then,  and  not  till  then,  it  did  work 
well.  Hracy,  forsooth!  Mr.  Cochrane 
had  been  charged  with  pirating  the  in- 
yention  of  Mr.  Hamilton.  He  would  retort 
the  charge.  Mr.  Hamilton  was  the  only  real 
pirate  in  this  case.  He  had  first  put  a 
number  of  things  together,  every  one  of 
which  he  admittdl  to  be  old,  and  claimed  a 
monopoly  of  his  combination,  as  producing 
a  new  and  useful  result ;  and  to  which  com- 
bination, if  the  fact  were  so,  he  was  by  law 
entitled.  But  his  combination  had  turned 
out  to  be  useless^  and  then  he  takes  and 
adds  to  it  sundry  contriyanoes  which  were 
not  invented  by  him  nor  mentioned  in  his 
specification— contrivances  borrowed  from 
the  machine  of  a  rival  patentee,  Mr.  Coch- 
lane;  and  by  those  additions,  makes  that 
madiine  useful  wlileh  was  beforo  of  no  use 
whatever— studiously  oonoealing  all  the 
while,  howeyer,  that  any  such  additions  had 
been  made — pretending  that  his  machine 
was  now  as  it  ever  had  been,  and  thereby 
inducing  respectable  people  to  certify,  that 
to  be  true  of  his  machine  in  ita  originsl  and 
patented  state,  which  waa  only  trae  of  it  when 
altogether  altered.  Hie  easewas,fkom  begin- 
ning to  end,  one  of  gross  fraud,  deeeption, 
andtriokeix;  and  the  iMtnad  GanoNlltft 
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it  in  the  hands  of  the  Jniy  with  the  fullest 
confidence  that  they  would  find  a  verdict 
for  the  Crown. 

The  learned  Judge  summed  up  the  case 
at  great  length,  and  remitted  it  to  the  Jury, 
wiUi  a  series  of  questions,  according  to  their 
answers  to  which  the  Terdict  would  be 
framed.  The  following  are  the  questions, 
with  the  findings  of  the  Jury  annexed  to 
them: 

1.  Is  the  mode  of  mounting  the 
saw  in  an  interior  frame  sup- 
ported within  the  saw  gate, 
and  enabled  to  slide  laterallyi 

new  ? No. 

2.  Is  the  guiding  the  same  with  a 
forked  guide-IsTer  new  ? No. 

3.  Is  the  combination  of  No.  1 

and  2  new  ? Yes. 

4.  If  No.  3  is  new,  is  it  useful  ? . .      No. 

5.  Is  the  mode  of  mounting  the 

log  new  ? No. 

6.  Is  the  mode  of  turning  it  new  ?    Yss. 

7.  Is  the  combination  of  No.  5 

and  6  new? ....«•..••     Ybs. 

8.  If  so,  is  that  combination  use- 
ful?   , No. 

9.  If  a  machine  were  made  in 
strict  conformity  with  the  spe- 
cification,  would    it  produce 

the  effects  stated  therein  ?. . . .       No. 

10.  Was  Smith  in  the  possession 
of  the  invention  by  means  of 
a  communication  from  a  fo- 
reigner?      Yks. 

11.  Was  he  in  possession  of  it  at 
the  date  of  his  applying  for  the 
patent,  or  at  the  date  of  the 
patent,  or  at  the  date  of  the 
specification  ? No. 

In  effect,  this  is  a  mniCT  for  ths 
Caow^t.  What  is  useful,  the  Jury  found 
not  to  be  new,  and  what  is  new,  not  to  be 
useful. 

Counsel  for  the  Proseention— -Mr.  Cook- 
burn,  Q.  C. ;  Mr.  Chambers,  Q.  C. ;  Mr. 
Hindmarch;  Mr.  Webster.  SoUciton— 
Messrs.  HiU  and  Heald. 

Counsel  for  the  Defendants — Sir  Frede- 
rick Thetiger ;  Sergeant  Channel ;  Sergeant 
Shee;  Mr.  Peacock.  Solicitors— Messrs. 
Olif  erson  and  Co. 

*  This  report  has  been  drawn  up  chiefly  Atom 
memoiy,  and  haa,  therrfore,  no  pretensloni  to  lite- 
ral aecuraoy ;  but  we  believ.e  it  will  be  found,  oo  the 
whole,  tubsUniUOly  correct.->£i>.  M.  M. 
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Chablks  Hbnbt  Cappbb,  EdgbastoB, 
Warwick,  Gentleman.  For  a  method  rf 
preparing  and  cleaning  mineralt  and  other 
substances.  Patent  dated  June  13,  1848; 
specification  enrolled  June  11,  1848. 

This  inyention  relates  to  four  different 
apparatuses  for  sieving  and  deaning  ores. 
•  The  first  apparatus  for  sizing  or  aeTiiig 
the  ore,  consists  of  a  water  vessel,  over 
which  is  suspended  awire-gauxe  cylinder,  in 
a  slanting  direction.  Tht  meshes  of  the 
upper  half  of  the  sieve  are  smaller  tban, 
those  of  the  under  half.  The  axle  of  the 
highest  end  of  the  cylinder  is  furnished  with 
a  pulley,  by  which  rotary  motion  ia  im- 
parted to  it,  through  the  interventioii  of  an 
endless  band,  from  any  prime  mover.  A 
vertical  partition,  placed  exactly  underneath 
where  the  two-sized  gauzes  meet  in  the 
centre  of  the  cylinder,  divides  the  water 
vessel  into  two  parts.  The  ore»  after  it  haa 
been  reduced  into  small  pieces,  is  introduced 
into  the  upper  half  of  the  cylinder,  the 
gauze  of  which  contains  the  smallest  sized 
meshes.  On  rotary  motion  bdng  commu- 
nicated to  the  cylinder,  such  partides  of  ore 
as  are  smaller  than  the  mesluM  fall  through 
into  the  water  contuned  in  the  first  half  of  the 
water  vessel.  The  rest  of  the  ore  then  roUs 
down  into  the  second  half  of  the  cyUndo' ; 
and  such  pieces  of  ore  as  are  small  eaongh, 
fall  through  the  meshes  into  the  second  half 
of  the  water  vessel,  while  the  ore  which  may 
yet  remain  in  the  cylinder,  is,  by  its  rotary 
motion,  projected  into  a  shoot  which  con- 
veys it  into  a  suitable  receptade. 

The  apparatus  used  in  connection  with 
the  preceding,  for  dressing  the  sifted  ore, 
consists  of  a  vessrl  with  a  wire-gmuae  bot* 
torn,  perforated  with  holes,  into  which  the 
ore  is  conveyed  from  a  hopper  fumlahed 
with  a  suitable  arrangement  for  regulating 
its  supply.  This  vessd  is  fitted  (one  on 
each  side)  with  two  tubes  or  shoots,  wfaich 
slant  downward;  and  is  plaeed  inside  a 
water  vessd,  through  tiie  sides  of  wbidi 
these  shoots  pass  out  into  another  water 
vessel.  On  a  jigging  motion  being  com- 
municated by  means  of  a  lever  to  the  innde 
apparatus,  such  partides  as  are  small 
enough  will  pass  through  the  bottom  of  Ik 
into  the  first  water  vessel,  while  the  Urgex 
pieces  will  be  conveyed  by  the  slanting  tubes 
or  shoots  into  the  second  or  outside  water 
vessel. 

A  second  cleansing  apparatus  oonsistB  of  a 
semicircular  horizontd  trough,  suspended 
eccentrically  over  and  partially  immened  is 
a  vessel  containing  water.  The  trojogh  is  fit- 
ted at  one  end  with  a  rod,  canying  a  boh  to 
balance  the  ore  contained  In  it,  while  a 
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Tibratory  or  oieiUatuig  motion  is  comma- 
nicated  to  it  at  the  o&er  end,  whereby  the 
water,  flowing  in  and  out  over  the  top,  car- 
riea  with  it  the  earthy  particles  in  suapension, 
while  the  ore  remains  uodistarbed  at  the 
bottom  of  the  trough. 

A  third  apparatus  consists  of  a  wheel 
rotating  slowly  in  a  rertical  plane,  and  fur- 
nished on  each  side  of  the  periphery  with  a 
flange.  TIm  ore  is  conreyed  through  a  shoot 
from  a  hopper  on  or  near  to  the  highest 
point  of  the  wheel,  between  the  flanges, 
where  it  encounters  a  stream  of  water  flow- 
ing in  a  contrary  direction  from  a  cistem 
above.  This  stream  of  water,  meeting  with 
the  ore,  holds  in  suspension  the  earthy  par- 
ticles combined  with  it,  and  carries  them 
round  the  wheel  in  a  direction  the  opposite 
to  its  rotation,  and  delivers  them  through  a 
shoot  into  a  suitable  receptacle.  The  ore, 
remaining  undisturbed  by  the  current  of  the 
water,  is  carried  round  with  the  wheel,  and 
is  delivered  through  a  shoot. 

The  whole  of  these  apparatuses  are  stated 
to  be  applicable  to  the  deaning  of  substances 
the  component  parts  of  which  are  of  different 
densities. 

C/atflw.— The  patentee,  passing  over  the 
first,  or  sieving  apparatus,  claims — 

1.  The  construction  of  a  jigging  appara- 
tus, with  a  perforated  bottom,  through 
which  the  small  pieces  of  ore  pass,  and  the 
application  of  tu$es  or  shoots  to  convey  away 
the  other  particles,  as  described. 

2.  The  construction  of  an  apparatus  in 
which  the  ore  to  be  dressed  is  placed  in  a 
trough  partially  immersed,  to  which  oscil- 
lating motion  is  communicated,  whereby  the 
earthy  particles  are  held  in  solution,  and 
separated  from  the  ore,  as  described. 

3.  The  construction  of  apparatus  in  which 
the  ore  to  be  dressed  is  brought  on  or  near 
to  the  highest  point,  of  a  wheel  revolving  in 
a  vertical  plane  where  it  is  subjected  to  the 
action  of  a  current  of  water  conducted  to 
near  the  same  point,  and  flowing  in  a  con- 
trary direction. 

Thomas  Dalton,  silk  dyer.  For  im- 
prwement*  in  the  manufacture  of  frxnyes^ 
ffimpif  and  buUion$»  Patent  dated  June  8, 
1848  ;  specification  enrolled  December  8, 
1848. 

The  patentee  states  that  fringes  are  woven 
two  at  a  time,  that  is  with  sufficient  of  the 
material  of  which  the  fringes  to  be  formed 
left  between  the  double  selvaged  strips  of 
stuff  and  afterwards  slit  up  longitudinally, 
and  that  his  invention  consistsi,  Piratf  in 
printing  by  the  ordinary  means  the  fringe 
parts  after  they  are  woven  and  before  they 
are  sUt  up,  whereby  their  stretching  upon  a 
printing  table  is  facilitated.  Second,  when 
the  two  fringes  hate  to  be  printed  with  dif- 


ferent patterns,  in  weaving  an  intermediate 
piece  between  the  two  fringes,  which  is  di- 
vided longitudinally  so  as  to  aUow  of  each 
fringe  being  stretched  for  printing.  Third, 
in  printing  in  the  same  manner  gimp 
silk  twist  after  it  has  been  woven;  and 
fourth,  in  the  manufacture,  by  the  ordinary 
means,  of  fringes  and  bullions  with  printed 
weft. 

C/oifiw.— 

1.  The  manufacture  of  fringes  of  silk 
twist  or  sewings,  and  of  linen  sewings,  by 
printing  them  after  they  are  woven,  and  also 
printing  gimps  composed  of  silk  twist. 

2.  The  application  of  printed  weft  to  the 
manufacture  of  fringes  and  bullions. 

JosKPH  Foot,  Spital-square,  Middlesex, 
silk  manufacturer.  J^  improvementt  in 
making  9keins  ofsiii,  (A  communication.) 
Patent  dated  June  8,  1848;  specification 
enrolled  December  8,  1848. 

The  patentee  remarks  that  when  silk 
manufacturers  give  out  skeins  to  be  dyed,  a 
considerable  quantity  is  frequently  abs^^cted 
by  the  workmen  without  their  being  able  to 
prove  the  fact,  or  to  ascertain  how  much, 
in  consequence  of  the  silk  changing  weight 
hy  the  operation.  To  prevent  this,  they 
have  been  accustomed  to  pass  the  ends  of 
the  skeins  through  cards,  and  knot  them,  but 
as  the  workman  can  easily  untie  these  knots 
this  precaution  is  of  little  use.  Now,  this 
Invention  has  for  its  object  to  render  the 
abstraction-  of  silk  from  a  skein,  without 
detection,  impossible ;  and  consists  in  con- 
necting the  ends  of  the  cord  employed  to  tie 
up  the  skeins  and  weaving  them  into  a  piecO 
of  stuff  by  a  machine  which  differs  but 
slightly  from  a  common  ribbon  weaving 
machine. 

Claim, — The  connecting  the  ends  of  the 
cords  employed  in  fastening  or  binding  the 
skeins  of  silk  and  forming  a  woven  fabric 
upon  them. 

Albx ANDRE  Paul  Makib  Darlu,  Paris, 
gentleman.  For  improvements  in  obtaining 
motive  power.  Patent  dated  June  8, 1848  ; 
specification  enrolled  December  8,  1848. 

Monsieur  Alexandre  Paul  Marie  Darlu  is 
in  a  sad  case.  Either  he  has  invented  sun- 
dry things  not  worth  specifying,  or  he  has 
fallen  into  the  hands  of  some  malidons  wag 
of  a  translator,  who  has  made  it  his  study 
to  make  "  Monsieur  "  deliver  himself  in  his 
specification  of  as  much  unintelligible  gib- 
berish aa  possible.  Our  courts  have  held 
that  a  specification  may  be  good  enough  in 
law,  though  in  the  worst  possible  English, 
as  long  as  the  patentee's  real  meaning  is 
made  sufficiently  clear  by  it ;  but  none  of 
the  authorities  go  so  far  as  to  say,  that  any 
amount  of  foreign  nonsense  can  be  changed 
into  the  most  infinitesimal  amount  of  sterling 
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MOM  by  ■implj'  eonrerting  it  into  brokn 
TBnylinh.  If,  therefore,  tlMre  be  anything 
veally  good  at  the  bottom  of  thif  Parialan 
gentleman'!  patent,  the  tranalator  haa  been 
guilty  of  aomething  beyond  a  joke,  in  not 
making  thia  manifest  to  the  world  at  large 
He  m^ht  liaTe  been  contented  with  raiidbig 
a  langh  at  the  exptaae  of  **  Monaienr's  *' 
imperfect  knowledge  of  the  English  lan- 
guage ;  and  ahould,  in  common  chuity,  haye 
prerented  him  from  placing  on  record  a  spe- 
cification whidi,  as  it  itands,  is  so  incompre- 
hensible aa  to  render  the  patent  good  for 
nothing.  The  tpecffioation  la  of  great 
length  (six  akina)  and  we  hare  gone  through 
the  whole  of  it  idth  the  utmost  care,  but  all 
to  no  purpoee.  We  can  make  literally  no- 
thiog  of  it— *<  neither  flesh,  nor  fish,  nor 
good  red  herring."  All  we  can  do,  under 
the  eireanatanoea,  ia  to  place  the  **  claima  " 
of  "  Monsieur"  before  our  readers  tii  toiU 
dmm  99rbi»-^9^  sort  of  pM  de^eux  exhibi- 
tion, in  which  patentee  and  translator  will 
be  aeen  to  eahibit  themselTca  to  equal  ad- 
Tantage. 

1.  **  The  application  of  light  -  valved 
chambera  to  gaaeont  agents  without  the 
addition  of  pumps  and  piston,  and  in  my 
«4oee  tpteifiid  tahe. 

2.  '*  The  application  of  these  simple  appa- 
rmtuses  to  hydraulics  either  bg  asptration  or 
imsuffiation, 

3.  **  The  utilising  of  tiie  wwsted  steam  of 
fira  engines  to  augment  the  power  or  lessen 
the  expense  by  means  of  light-vahed  cham- 
ben,  with  or  without  the  injection  of  water. 

4.  *'  The  application  of  compressed  air 
kg  m$t0ation  to  the  direct  propuldon  of 
Tcssels. 

5.  '*The  apparatus  specified  under  the 
denomination  of  pneumatic  remonteur  agent 
totallg  exempt  of  all  complications." 

Sir  Hbnrt  Hart,  Commissioner  of 
Ckeenwich  Hospital,  Rear-Admiral,  R.N. 
Fsr  improvements  in  apparatus  for  prevent- 
ing what  are  called  smoky  chimneys.  Patent 
dated  June  13,  1848 ;  specification  enrolled 
December  13,  1848. 

This  invention  consists  in  the  employment 
of  wheels  made  to  rotate  by  the  currents  of 
the  atmosphere,  so  as  to  withdraw  the  air 
firom  chimneys  and  flues,  and  brought  into 
position  by  means  of  an  arrow  oryane. 

The  patentee  represents  three  several 
mode  of  applying  his  inTention.  One  con- 
sists in  placing  a  fan  wheel  partially  within 
the  reroWing  part  of  the  top  of  the  chim- 
ney ;  so  that  a  current  of  air  may  act  upon 
the  ftms  which  project  above  it,  and  thereby 
create  a  draft.  Another  in  cutting  away  a 
portion  of  the  top  part  of  the  chimney,  and 
plaebg  the  fan-wheel  therein,  taking  care, 


however,  to  leave  a  portion  of  tfie  fans  ex- 
posed to  the  action  of  the  air.  A  third,  in 
placing  thei  fan-wheel  within  the  dde  of  (be 
chimney  fronting  the  wind,  and  covering  the 
top  fens  with  a  shield,  so  that  the  air  nmy 
act  upon  the  bottom  onea,  and  drive  the 
smoke  up  the  chimney. 

Claim. — ^The  employment  of  wheds  made 
to  rotate  by  the  air  so  aa  to  withdraw  the 
ur  from  tiie  chimey  or  flue,  and  brought  in 
to  position  by  meana  of  an  arrow  or  vane. 

JOSBUA  PROCTBR  WSSTBRAD,  Blancbcf- 

ter.  Fbr  man^faetmrinff  fkr  bUo  fahriee, 
(A  communication.)  Patent  dated  June  8, 
1848 ;  specification  enrolled  Dec.  13,  1848. 
This  patent  wu  granted  on  die  8th  of 
June  last,  and  the  specification  ahould  oon- 
aequently  have  been  enrolled  on  or  before 
the  8th  of  December.  It  was  not  enrolled, 
however,  until  the  13th ;  so  that  Mr.  Weat- 
head's  patent  has  become  null  and  void  for 
want  of  specification  within  tiie  period 
allowed  by  law.  In  the  vain  hope  of  avert- 
ing this  forfeiture,  Mr.  Westhead  redtas 
that  his  patent  was  granted  on  the  ISth  in- 
stead of  the  8th ;  but  the  fsct  is  aa  we  have 
stated. 

This  lost  invention— lost  so  far  aa  the 
patentee  is  concerned  •—  consists  in  pre- 
paring the  fine,  abort,  soft  hair  of  animals 
in  the  same  way  as  is  practised  in  the 
manufectura  of  hata,  and  in  subeeqoentiy 
carding  it,  making  it  into  rovinga  or  alnb- 
bings,  which  are  spun  Into  yum,  and 
woven  into  febrics  in  the  same  way  as 
wool,  &c. 

Claim  1.— Hie  causing  fur  to  be  pre- 
pared, carded,  made  into  rovinga  or  alub- 
bings,  spun  into  yam,  and  woven  into 
febrics. 

2.  Hie  employment  of  fur  which  haa  been 
subjected  to  the  process  of  carroting  in  the 
manufacture  of  yam. 

William  Chambirlain,  jun.,  St.  Leo- 
nards on  the  Sea,  Sussex.  J^r  improve- 
ments in  apparatus  for  recording  votee  ai 
elections.  Patent  dated  June  13,  1848; 
specification  enrolled  December  13,  1848. 

The  subject  of  this  invention  is  a  novd 
specimen  of  ballot-box,  which  oonsiata  of  a 
quadrangular  case,  containing  aa  many 
horizontal  sUding  ban  as  there  are  candi- 
dates. Each  bar  is  furnished  with  a  catdi, 
which  acta  upon  a  corresponding  ratchet- 
wheel  :  so  that  when  the  bar  is  pulled  out, 
the  wheel  is  moved  one  tooth  on,  nnd 
which,  in  combination  with  any  ordinary 
counting  or  recording  apparatna,  reoorda  a 
vote  for  the  candidate  to  whom  that  bar  is 
appropriated.  There  ia  also  another  ratchet- 
wheel  common  to  all  the  eliding  ban,  by 
which  the  total  number  of  votea  ghren  for  aU 
the  candidatea   may  be  indicated   upon  a 


dHalf  open  to  public  inspecdon.  The  pa- 
tentee then  describes  certain  mechanical 
arrangements  in  combination  with  the  door 
of  .the  apartment  in  whicli  the  balloting 
machine  is  contained;  so  that  the  voter 
may  be  prevented  from  giving  more  than 
one  vote  to  a  candidate,  and  from  voting 
for  more  than  one  candidate.  Only  one 
voter  is  admitted  at  a  time  into  the  room, 
which  Mr.  Chamberlain  remarks  should  be 
lighted  snfficientiy  to  enable  the  voter  to 
distingnish  the  knobs  of  the  iJide-bars  of  the 
rival  candidates,  but  not  so  much  so  as  to 
enable  any  curious  individual  to  ascertain 
which  bar  the  voter  has  handled. 

Claims* — ^The  patentee  states  that  he  does 
not  confine  himself  to  the  precise  details,  as 
they  may  be  varied,  so  long  as  the  peculiar 
character  of  the  invention  is  retained,  which 
consists  of  mechanical  arrangements,  in  com- 
bination with  ordinary  counting  or  recording 
apparatuses,  whereby  an  elector  may  give 
his  vote  without  its  being  known  to  whom, 
and  at  the  same  time  prevented  from  voting 
for  more  than  one  candidate,  and  giving 
more  than  one  vote* 

William  Hunt,  Dodderhill,  Worcester, 
Chemist.  For  improved  apparatut  to  be 
uted  in  proeesies  connected  with  the  manu^ 
facture  qf  certain  metals  and  salte.  Patent 
dated  June  13, 1848 1  specification  enrolled 
December  13,  1848. 

This  invention  consists  in  a  peculiar  con- 
struction of  reverberatory  furnaces,  whether 
employed  in  puddling  iron,  or  in  the  manu- 
facture of  iron,  copper,  zinc,  &c.,  or  the 
salts  of  soda,  &c.,  by  which  the  manufac- 
turer is  enabled  to  employ  coal  of  less  price 
than  hitherto. 

The  furnace  is  constructed  like  the  ordi- 
nary reverberatory  furnace,  with  this  differ- 
ence only — that  there  is  between  the  bars  of 
the  grate  and  the  end  of  the  furnace  a  bed 
or  floor,  suitably  supported  a  littie  above  the 
level  of  the  grate.  In  the  end  of  the  fur- 
nace are  two  apertures,  in  which  are  the 
rakes,  with  the  mside  extremities  of  suffi. 
dent  size  as  to  nearly  close  these  apertures 
when  pulled  out  to  their  full  extent.  And 
above  them,  are  a  number  of  holes  for  the 
admission  of  air,  over  which  slides  a  hori- 
sontal  damper,  pierced  with  holes  to  corre- 
spond ;  and  by  means  of  which  the  admission 
of  air  to  the  furnace  is  regulated.  In  the 
side  of  the  furnace,  above  the  bed,  is  a  door 
for  the  introduction  of  the  coal,  and  over 
the  grate  is  another  door,  to  admit  of  access 
to  it  to  remove  the  clinkers,  &c. 

Supposing  the  grate  to  be  covered  with 
live  coal,  small  coal  is  introduced  upon  the 
bed,  which  in  a  short  time  becomes,  by  the 
radiation  of  heat,  partially  carbonized  and 
porous ;  it  is  then  pushed  down  by  the  rakes 
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upon  the  grate,  and  a  firesh  supply  intro- 
duced. 

C7atmt.— The  peculiar  construction  of 
reverberatory  furnaces  employed  in  the  ma- 
nufacture of  metals  or  salts,  which  provides 
for  the  coal  to  be  used  being  exposed  to 
heat  upon  a  bed  or  floor,  previously  to  its 
transmission  to  the  grate  {  and  also  the 
regulated  admission  of  air  necessary  to  the 
combustion  of  the  gaseous  products  evolved. 

JohnMillbr,  Henrietta-street,  Covent- 
garden,  gentieman.  For  a  new  system  qf 
accelerated  menattrite  loeomotioni  even  by 
animal  eMpulsion,/br  every  species  of  trans- 
port machines  acting  by  means  of  wheels, 
whether  on  land  or  water,  (A  communi- 
cation.) Patent  dated  June  13,  1848 ;  spe- 
cification enrolled  December  13,  1848. 

A  patent  with  an  incomprehensible  title 
and  equally  incomprehensible  specification. 
The  objects  sought  to  be  attained  seem  to 
be  the  reding  of  friction,  and  the  obtain- 
ing accelerated  motion.  The  specification 
occupies  eighteen  skins  of  parchment,  and 
ten  sheets  of  drawings,  covered  with  figures 
of  the  most  fantastic  kind  of  vehicles,  &c., 
imaginable. 

The  patentee  claims  the  application  to 
"  menattrite  locomotion  generally,  severally, 
and  particuliirly,*'  of  the  following  appara^ 
tuses,  as  described : — 

Blastic  bearing- wheels. 

Normal  vogue  paddles. 

Free  axle-wheels. 

Apparatus  of  gravitation. 

Apparatus  of  transmission. 

Apparatus  of  collocation. 

Porte  monte  (mover  bearer.) 

Cutter. 

Cross  brakes. 

Pilot. 

Steam  propeller  and  normal  vogue  paddles. 

What  he  means  by  the  word  **  menat- 
trite'' he  nowhere  explains. 

Joshua  Taylor  Bialb,  East  Green- 
wich, C.E.  For  improvements  in  the  con- 
struction and  arrangement  of  engines  and 
machinery  for  propelling  boats  or  vessels  on 
water,  with  a  means  qf  preventing  incrtuta' 
tion  in  the  boilers,  parts  qf  which  improve- 
ments are  applicable  to  land  purposes. 
Patent  dated  June  13,  1848 ;  specification 
enrolledDecember  13,  1848. 

These  improvements  refer,  Istly.  To  im- 
proved rotary  engines  and  pumps.  2ndly. 
To  a  new  combination  of  reciprocating 
steam-engine  cylinders,  and  the  application 
of  improved  rotary  pumps  to  reciprocating 
engines,  and  also  to  an  improved  construc- 
tion of  frame  for  carrying  the  cylinders  of 
steam-engines.  Srdly.  To  a  new  propeller 
and  thrust  apparatus.  And  4thly.  To  the 
prevention  of  incrustation  in  steam  boilers. 
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ADYERTISEMBMTS. 


Bat  there  is  no  claim — no  statement,  there- 
fore, of  what  is  old  and  what  is  new,  as 
required  by  law. 

Richard  Want  and  Gbo&gb  Vbrnum, 
Enfield,  Middlesex,  engineers.    For  an  fm- 


proved  aUam  engine,  fthieh  mojf  b€  alao 
worked  by  air  and  other  fluide.  Patent 
dated  Jane  10,  1848 ;  specification  enrolled 
December  9, 1848. 

(See  ante  p.  577.) 


Date  of  No.  in 
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Proprietors' Names.  Addresses.  SabjectaofDeaisiu. 

James  Tod  and  Son  ...  Edinburgh,  engineefv  Railway  carriage  cock  bnflisr. 

John  Rogers    .'.  Kennington Draft  accelerator. 

T.H.Thompson,  C.E.,' Strand Blind  roller. 

James  Wallis  Dann....  Cromer-street,  Gray's  luu-road..  Ball  valve. 


WBBKLT  LIST  OF  NBW  BNOLISH  PATENTS. 

James  Young,  of  Manchester,  mannfacturlngf 
chemist,  for  Improvements  in  the  preparation  o 
certain  materials  lued  in  dyeing  and  priqting' 
December  9 ;  six  months. 

John  Gardner,  of  Wokingham,  engineer,  for 
improvements  in  girders  for  brldps  and  other 
structures.    December  9 ;  six  months. 

William  Ironside  Tait,  of  Ru^by,  Warwickshire, 
printer  and  bookseller,  for  an  improved  method  or 
methods  of  producing  outlines  on  paper,  pasteboard, 
parchment,  papier  mache,  and  other  like  fabrics. 
December  9 ;  six  months. 

Andrew  Lamb,  of  Southampton,  engineer,  and 
William  Alltoft  Summers,  of  Millbrook,  South- 
ampton, engineer,  for  certain  improvements  in 
steam  engines  and  steam  boilers,  and  in  certain 
apparatus  connected  therewith.  Dfcember  9 ;  six 
months. 

John  Tutton,  of  20,  South  Audley-street,  Gros- 
venor-square,  mechanist,  for  certain  improvements 
in  the  construction  and  arrangement  of  certain 
parts  of  buildings.    December  9 ;  six  months. 

Christopher  Nickels,  of  the  Albany-road,  Cam- 
berwell.  gentleman,  for  improvements  in  the  ma- 
nufacture of  gloves  and  articles  of  dress  and  furni- 
ture.   December  9 ;  six  months. 

William  Palmer,  of  Button-street,  Clerkenwell, 
Middlesex,  manufacturer,  for  improvements  in  the 
manufacture  of  candles.    December  9;  six  months. 

George  Lawrence  Lee,  of  Holbom,  lithographer, 
for  improvements  in  producing  ornamental  designs. 
December  11;  six  months. 

Edmund  Hartley,  of  Oldham,  Lancaster,  me- 
chanic, for  certain  improvements  in  machinery  or 
apparatus  to  be  employed  in  the  preparation  and 
lipinning  of  cotton  and  other  fibrous  substances. 
December  11 ;  six  months. 

Enlargement  of  the  ^^  Weekly 
Dispatch." 

THIS  JOURNAL,  wbich  is  unrivalled,  will  be 
ENLARGED, 
On  and  after  SUNDAY,  the  7th  of  JANUARY, 
15H9,  to  SIXTEEN  PAGES,  conUining  SIXTY- 
FOaR  COLUMNS,  of  the  SAME  SIZE  AND 
FORM  AS  AT  PRESENT, 

WITHOUT  ANY  EXTRA  CHARGE. 

The  DISPATCH  will,  therefore,  answer  the 
purpose  of  FOUR  NEWSPAPERS. 

An  Edition  of  the  DISPATCH  is  published  at 
Fhe  o'clock  every  Saturday  morning,  for  trans- 
mission by  the  First  Train  and  Morning  Mails,  so 
that  persons  residing  in  towns  250  miles  flrom 
London  may  receive  it  the  same  evening. 

Orders  should  be  given  early  to  Mr.  RicbaI^u 
Wood,  1S9,  Fleet-street,  or  to  any  of  the  Newsveu- 
ders,  in  Town  and  Country. 
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STANLEY'S  REGISTERED  ROLLER  MILL  FOR  CRUSHING  GRAIN, 
SEEDS,  COLOURS,  ETC. 
Fig.  1 


Fig.  2. 


Fig.  3. 
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BTANLBT's   RIOX8TBE1D    ROLLBR   MILL    FOA    ORUSHINO    G&AlNy    BBSDS, 
OOLOUKSy  BTC. 

tRegUtered  under  the  Act  for  the  Protection  of  Aiticlea  of  Utility.  WHliftm  Prockter  Stualej,  of 
Feteitorough,  Ironmonger,  Proprietor. 


Fi^.  1  is  a  penpeetiYe  Tiew  of  this 
machine  ia  its  complete  state.  Fig.  2  is 
a  longitudinal  section  of  the  hopper  and 
crashing  roller;  and  fig.  3  is  an  end 
view,  partly  in  section,  of  the  crushing 
roller  and  its  bearings. 

AA  is  the  framework;  B,  the  fly- 
wheel or  crushing  cylinder ;  C  is  a  roller 
for  the  crushing  of  such  articles  as  peas, 
beans,  &o.,  to  i^pt  it  to  which  purpose 
it  has  spiral  serrated  grooyes  cut  upon 
its  surface.  When  finer  seeds  or  sub- 
stances are  to  be  crushed,  a  plain  roller 
is  substituted  for  the  serrated  one,  which 
can  be  easily  done  by  unscrewing  the 
caps,  I L  D  is  a  rigger  on  the  roller 
spindle,  which  is  driven  by  a  gutta  per- 
cha  or  leather  band  from  the  wheel,  G, 
which  is  affixed  to  the  shaft  of  the  fly- 


wheelt  B.  By  this  arraiigement»  the 
itlaAhine  is  prevented  from  l^ing  choked 
by  over  feeding.  FF  FF'  is  a  doable 
wedge-piece  of  metal,  which  is  made  to 
act  upon  the  bearings  or  brasses  of  the 
roller,  C,  by  means  of  the  screw,  G, 
which  has  its  bearing  in  the  framework 
of  the  machine.  As  this  screw  is  turned 
round  to  the  right  or  left,  it  causes  the 
roller,  0,  to  advance  towards  or  recede 
from,  the  crushing  cylinder,  B. 

The  wedges,  FF,  being  contrary  in 
their  action  to  FF',  the  crashing  roller 
is  therebv  always  kept  steady  in  the 
frameworki  and  must  at  once  answer  to 
the  turning  of  the  regulating  screw,  6. 

H,  is  a  slide  to  prevent  the  broken 
seed  from  flying  up. 


PBILOSOPHY  AKD   POVBRTT. 

'  Tells  yon  Ao»  go^  b<^  Is—lhat  is,  Aew  rich  r 


A  magniloquent  denunciation  of  the 
poverty  of  scientific  men  has  appeared 
in  the  Philosophical  Magazine  of  the 
present  month — in  a  place  where  we  can- 
not but  express  our  extreme  surprise  to 
have  met  with  such  a  vulgar  and  taste- 
less tirade.  That  work  has  always  been 
remarkable  for  its  impartial  and  honest 
support  of  the  claims  of  men  of  science, 
and  for  placing  their  labours  befbre  the 
world,  irrespective  of  the  social  position 
of  the  authors  themselves ;  and  we  can- 
not bring  ourselves  to  believe  that  the 
Editors  had  seen  the  drip  of  the  pas- 
sages we  are  about  to  quote,  or  were 
aware  of  the  tendency  of  the  imputations 
conveyed  in  them.  Perhaps  the  best  apo« 
lo^y  that  can  be  offered  is — that  the  real 
object  of  the  Review  in  which  it  appears, 
was  an  electioneering  one,  to  influence 
the  votes  for  the  Secretary  by  throwing 
out  personal  insinuations  against  Mr. 
Bell's  supporters.  We  only  regret  that 
this  excellent  periodical  should  have  been 
so  led  astray  as  to  peril  its  respectability^ 
and  still  more  to  peril  its  usefulness,  by 
descending  into  the  arena  of  party- strife.* 


*  The  conlest  lay  between  Mr.  Bell  and  Mr. 
CroTe,  (no  oiher  changes,  it  appears,  having  been 
deemed  feasible  at  the  xnomint)  aa  aucceasors  to 


Here  is  the  passage :  it  being  pre- 
mised that  it  appears  in  what  is  profes- 
sediv  a  Review  of  Mr.  Weld's  <*  History 
of  the  Royal  Society  :" — 

<*  Athoogh  the  Royal  Society  has  sub- 
slated  on  the  volnntary  oontHbutions  of  its 
own  members,  it  has  not  been  without  mu- 
nificent gifts.  Among  the  earliest  of  these 
was  the  present  of  the  celebrated  Arande- 
llan  Library,  consisting  of  several  thoosand 
printed  volumes  and  numeroas  manuscripts. 
On  this  occasion,  it  was  whispered  that  the 
Society  were  as  much  oUiged  to  Evelyn  as 
to  Mr.  Howard — ^but  we*  dislike  looking  a 

the  Secretaryship  left  vacant  by  the  forced  retire • 
ment  of  Dr.  Roget.  The  numbers  for  Mr.  Bell 
were  I3i,  and  for  Mr.  Grove  108.  Had  Mr.  Gro^ 
not  been  the  nominee  of  the  Marquis  of  Northamp- 
ton's Council,  be  would  have  been  undoubtedly 
elected :  whilst,  on  the  other  hand,  had  Mr.  BcU 
been  leas  tainted  with  suspicion  for  his  part  in  the 
censured  doings  of  the  Physiological  Committee  of 
the  Royal  Society,  and  ^^ithal  a  pkpnoloffut  in  rem- 
lity,  he  would  not  only  have  been  elected  by  aa 
overwhelming  minority  over  both  the  other»— -hut 
he  and  Mr.  Grove  would  have  been  the  tecretaries 
elected.  The  whole  attdir,  however,  has  been  one 
discreditable  alike  to  the  Council  and  the  Society, 
and  admits  uf  no  better  explanation  than  that 
given  by  Dickens  of  the  Eat-Hnd-bwIll  election  of 
a  meinber  tor  the  House  of  Commons. 

We  kitend  at  no  distant  tuneuao  gire  a  tolerably 
full  account  of  tlie  recent  eveota  that  have  oc> 
curred  in  the  Royal  Society;  and  if  our  leaden  be 
not  BUI  prised  by  those  revetetions,  nothing  in  thM 
world  can  suiprise  them. 
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gift-horee  in  the  month :  other  preients  and 
oonaiderahle  benefactions  have  followed; 
BtiU  Mr.  Weld  showi  how  often  the  pro« 
eeediugt  hare  been  interrupted,  and  even 
the  fraternity  endangered,  by  pecaniarj 
diffionlties.  Indeed  it  is  painful  to  notioe 
the  loss  and  inoonvenience  even  now  occur- 
ring to  the  establishment  by  the  mean  back- 
wardness of  some  of  its  members  in  paying 
their  moderate  subeoription.  Much  pseudo- 
sentimentality  has  been  expended  on  this 
topic,  and  we  belieTe  idly  expended;  our 
own  opinion  being  that  those  who  can, 
stron'f  pay ;  and  that  in  98  cases  out  of  100, 
the  defaulter  is  more  deficient  in  principle 
than  purse,  and  exerdses  sheer  and propente 
fhiud.  If  a  person  is  so  pressed  by  his  cir- 
cumstances that  he  cannot  pay,  surely  he 
ought  to  resign ;  but  such  is  only  the  ex- 
oeption  to  the  rule  of  defaulting,  and  ws 
think  that  the  energies  of  the  laws  have 
been  allowed  to  slumber  too  long.  As  to 
those  who  wilfully  cheat  the  Soci^es  to 
which  they  have  signed  obligations,  we  hold 
that  they  forfeit  the  character  of  gentlemen 
in  the  act,  and  should  be  proceeded  against. 
In  the  present  day  the  councils  have  little 
excuse  for  allowing  any  losses  of  the  kind, 
since  there  is  the  ready  aid  of  the  county 
courts — the  which  we  are  happy  to  state, 
have  just  been  appealed  to  with  great  suc- 
cess by  the  Zoological  Society."  —  PAt7. 
Mag,,Dte.  1848,;;.  474. 

Could  this  paragraph  have  been  writ- 
ten  by  a  professor  oi^  c^trvoyance— one 
who  could  see  deep  into  a  mill-stone-— 
one  who  could  see  not  only  into  the 
banking  book  of  his  confr^rcB  by  bribing  a 
olerk,  but  feel  into  their  very  pockets  after 
the  manner  of  the  metropolitan  chevaliers 
dindustrie  ?  How  ebe  dares  any  man, 
vulgar- minded  as  the  paragraph  shows 
him  to  be,  come  forward  and  assert 
that  the  members  of  everysueh  society 
•*  can  but  worCt  pay  P"  The  italics  we 
have  given  in  the  extract  are  our  au- 
thor's— not  ours.  His  clairvoyance  is 
however  at  fault,  not  only  in  respect  to  his 
neighbour's  pocket,  but  even  with  respect 
to  facts  themselves;  which  a  little  com- 
mon place  inquiry  might  have  saved  him 
from.  The  Royal  Society  *'  establish- 
ment*' (so  termed,  we  presume,  from  the 
writer  having  his  own  *' establishment"  in 
his  thoughts  at  the  moment,)  happens  to 
admit  of  no  ''defaulters*'  under  any 
circumstances  whatever.  If  a  member 
do  not  pay  on  a  given  day,  his  name  it 
fisted  up  in  the  meeting'rocm  and  in  the 


library;  and  in  three  months,  without 
the  formality  of  an  expulsion,  he  ceases 
by  the  laws  of  the  Society  to  be  a  Fel- 
low.    How  then  can  this   "  establish- 
ment" suffer  from  the  ''mean  backward" 
ness  of  the  Fellows  to  pay  their  moderate 
subscription  "?     As  to  what  is  "  mode- 
rate," opinions  may  differ:  but  we  should 
be  led  to  think  that  a  considerable  num- 
ber of  the  Fellows  (professional  men 
especially)  do  not  think  it  moderate.    At 
all  events,  the  member  who  does  not  pay, 
virtuddy  withdraws  from  the  Society; 
and  the  establishment  can  never  be  in 
the  predicament  that  this  purse-proud 
writer  affirms.    These  facts  are  indeed 
so  well  known  to  all  the  Fellows,  that 
there  can  be  no  apology  for  the  writer's 
mistake.    Was  it  indeed  a  mistake,  or 
was  it  '*  a  deliberate  misrepresentation"  ? 
Or  was  it  written  at  haphasard  to  an- 
swer some  purpose  in  the  last  election  ? 
In  anv  case  it  is  an  unworthy  stigma 
upon  those  membersof  the  Society,  whose 
pecuniary  means  may  be  more  limited 
than  the  author's  own.    Poverty  in  the 
Royal  Society,  indeed!    What  right  has 
the  poor  man  to  the  honours  of  science  ? 
It  is  tantamount  to  a  contradiction  of 
terms— as  contradictory  as  the  idea  of 
"short  commons"  in  Buckingham  Palace. 
There  have  been  poor  men,  however, 
in  other  ages,  whom  even  the  scientific 
money-grubs  of  our  own  age  deign  to 
admit  were  men  of  science.    Even  New- 
ton was  obliged  to  apply  to  this  self-same 
society  to  be  excused  the  payment  of 
his   sLilling-a-week-subscription  on  ac- 
count   of   bis  poverty  i   but  had    that 
event  occurred  now,  he  would  have  been 
paraded  by  this  reviewer   "more  de- 
ficient in  principle  than  purse,"  and  ac- 
cused of  ** cheating  the  society": — ^he 
would  have  '*  forfeited  the  character  of 
gentleman,** tiud  been  "proceeded  against 
in  the  county  courts !"    In  this  golden 
age,  "when  the  veriest  fool  gets  rich,"  it 
is  held  that  there  is  no  apology  for  the 
philosopher  being  poor.    Our  very  laws 
proceed  upon  the  assumed  identity  of 
poverty  with  crime ;  the  peasant  or  the 
artisan  who  can  no  longer  work  is  shut 
up  in  a  bastile  -  prison,  and  subjected  to 
harsher  treatment  than   the  convicted 
felon  I     Nor  does  the  spirit  of  this  sys- 
tem end  here — ^it  proceeds  higher  up, 
and  only  stops  short  with  the  great  and 
titled  state-paupers.    We  see  it,  too,  in 
dd2 
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literature  and  science;  we  see  it  fully 
manifested  by  this  writer :  and  we  see  it 
virtually  acted  upon  in  the  several  socie- 
ties that  profeas  the  deepest  veneration 
for  unadulterated  mental  and  physical 
research.  Well,  indeed,  might  a  recent 
writer  exclaim  :— 

" '  Money !  monQy  1 1  money  111'  is  the 
cry  of  all  the  societies :  money  is  their  life's 
blood :  money,  the  galvanic  inflnence  which 
moves  thdr  hearts  and  moves  their  tongues  : 
it  is  their  body,  soul,  and  spirit.  Deprive 
them  of  money,  and  you  deprive  them  of 
everything:  refuse  them  your  cash,  and 
you  annihilate  them  1  '  Even  love  can't 
live  on  flowers';  and  science,  literature,  and 
art,  like  patriotism  and  the  priesthood,  must 
be  fed  on  gold  and  good  things,  if  their  exist- 
ence be  a  national  object !  What  a  soul-less 
and  benighted  people  we  should  be  if  we 
had  neither  gold  nor  bsnk  paper  1 ' ' —  Wade^t 
London  Review,*  1845,  p.  586. 

**  Much  pseudo  -  sentimenialUy  has 
been  expended  on  this  topic,  and  we 
believe  %d^  expended,*'  says  the  philo- 
sopher in  question.  Is  it  then  on/y  "jsen- 
timentality"  to  be  poor  ? — Ob,  yes,  more 
— it  is  "  pseudo-sentimentality :" — sheer 
affectation,  —  and  nothing  else.  It  is 
affectaiion  for  a  man  to  wish  to  pav  his 
debts,  and  struggle  to  do  it,  if  he  keep 
the  society  waiting  a  single  hour  for  his 
"  moderate  contribution."  It  is  affecta- 
tion for  him  to  wish  to  clothe  and  feed 
his  wife  and  children  in  the  most  mode- 
rate manner,  at  the  inconvenience  to  the 
society  of  the  '<  moderate  contribution" 
standing  over.  He  must  pay  this,  what- 
ever privations  and  difficulties  he  may 
encounter ;  or  he  "  forfeits  the  character 
of  gentleman,"  and  commits  **propense 
fraud."  The  only  alternative  left  him 
by  this  organ  of  the  society's  views  is 
to  "  resign" — that  is,  to  acknowledge 
that  (in  spite  of  all  his  writings)  he  is 
not  a  man  of  science,  and  to  proclaim 
to  the  world  that  he  has  no  rightful 
claim  to  the  character  which  he  has 
borne,  perhaps,  for  many  years  t  Really 
the  eouncil  and  its  organs  are  putting 
forth  bold  doctrines;   out  we  suspect 


*  There  are  xnanifeit  traces  of  the  article*  from 
which  we  quote  the  above  passage  having  been  not 
onlv  seen  but  u*ed  by  this  libeiJer  of  poverty.  We 
wish,  howeverp  that  ha  had  been  able  to  seise  the 
tpirU  of  those  criticisms. 
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they  little  dream  of  the  conclusions,  ex 
absurdo,  to  which  those  doctrines  lead. 

In  the  first  place,  the  title  **  F.R.S. 
and  its.immortal  and  ubiquitous  et  cete^ 
roe'*  are  plainly  declared  to  be  granted 
in  consideration  of  the /eet,  and  not  in 
consideration  of  the  bearer's  science. 
They  are  only  to  be  obtained  in  con- 
sideration of  the  fees,  however  eminently 
a  man  might  dave  distinguished  himself 
by  his  scientific  discoveries: — and  en- 
joyed, too,  at  the  risk  of  being  stigma- 
tised as  a  '*  cheat''  in  case  his  pecuniary 
circumstances  should,  at  any  future  period 
of  his  life,  become  unprosperons !  Let 
it  then  be  distinctly  understood  as  put 
forward  by  the  organs  of  the  councils  of 
these  societies,  ih^i/eUowship  is  a  mere 
matter  of  purchase — accessible  to  any 
demi'idtot  who  can  pay  the  fee»,  hit 
cloied  against  the  most  eminent  of  our 
race,  if  wanting  in  this  essential  parti* 
cular.  Napoleon  called  us,  as  a  people, 
**  a  nation  of  shopkeepers ;"  but  even  he 
little  dreamt  of  the  shopkeeper  -  sprit 
which  pervades  our  ^etenf^^'establiBh- 
ments."  It  is  now  not  only  acknow- 
ledged, but  unblushingly  avowed ! 

In  the  second  place,  it  comoels  those 
men  who  have  the  least  regard  for  their 
reputation  as  men  of  science,  to  take 
immediate  measures  for  placing  the  con- 
ditions of  fellowship  uoon  some  basis 
that  shall  distinguish  ttiemselves  from 
the  crowd  of  ''feeble  amateurs"  that 
"  merely  pay  and  work  not."  The  title 
"  F.R.S.,"  or  "F-anytbing,"  is  now  pro- 
claimed to  be  as  undeserved  by  them,  as 
by  my  Lord  Noodle,  Colonel  Doodle,  or 
Squire  Poodle,  who  can  afford  to  pay  the 
fees.  They  are  publicly  disgraced  by 
the  use  of  those  symbols ;  and  nothing 
can  wipe  off  the  disgrace  as  long  as  they 
sit  down  supinely  under  the  stigma. 
Great  effort  and  untiring  perseyerance 
will  be  needed :  but  if  the  really  sden- 
tific  portion  of  the  several  societies  would 
corduilly  unite,  nothing  could  withstaod 
their  -  power.  It  is  true  that  such  a' 
writer  as  the  one  in  question  may  call 
them,  as  he  has  done,  tbe  ^oXXoi  of  the 
society ;  but  who  and  what  is  he,  to  talk 
thus  P  Let  him  show  his  own  creden- 
tials first, — if  only  out  of  common  de- 
cency. 

In  the  third  place,  since /e//otctAtp' in 
all  these  societies  is  a  question  purely 
pecuniary,  every  man  who  has  the  least 
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self-respect,  founded  upon  scientific 
grounds^  will  repudiate  the  doubtful- 
nay,  the  stained  honour — of  "  F-any- 
thing.'*  A  great  number  of  them,  in- 
deed, have  "  compounded  for  their  an- 
nual payments  "  —  oursehres  amongst 
them  —  and  cannot,  of  course,  with- 
draw ;  but  they  can  (without  sacri- 
ficing their  privilege  to  act  in  better 
times,  if  better  times  should  ever  come) 
cease  to  affix  these  disgraced  symbols  of 
their  bondage  to  their  names  in  the 
books  and  the  papers  which  they  may 
publish  hereafter— at  least  till  **  F.R.S." 
shall  cease  to  be,  as  it  has  sometimes  been 
interpreted  with  great  truth,  "A Fellow 
RemarkablylStupid."  We  know,  at  any 
rate,  that  many  of  the  most  distinguished 
Fellows  of  the  Royal  Society  have  already, 
and  for  years,  adopted  this  system ;  and 
that  the  number  is  still  on  the  increase. 
AU  true  men  will  join  them;  and  that 
man  is  false  to  his  oum  honour,  as  well 
as  to  society  at  large,  who  for  any  tern" 
porary  motive,  shall  fail  to  range  himself 
under  the  same  class  of  reformers.  This 
is  no  thne  for  trifling,  or  for  the  adop- 
tion of  temporising  measures. 

The  ZooLOGicAi.  Society  is  held  up 
by  this  organ  of  the  Royal  as  a  model  for 
the  "  councils''  of  other  societies,  vi«.,  to 
go  to  the  "  County  Courts."  Why  not 
to  the  Palace  Court — at  least  for  the 
'< twelve-mile  circle"  round  Scotland- 
yard?  The  suitor  there  is  sure  of  his 
verdict;  no  questions  asked — no  evidence 
allowed  beyond  that  offered  by  the  suitor 
himself.  The  *<  energy  of  the  laws" 
need  not  have  "  slumbered  "  so  Ion?-* 
at  least  for  the  London  district;  but 
perhaps  the  beautiful  simplicity  of  the 
processes  of  that  court  were  unknown, 
even  to  that  Society  which  '*  pokes  its 
nose  into  all  sorts  of  stranee  places,"  the 
Society  of  Antiquaries,  till  '<  Jacob  Om- 
nium" (Mr.  J.  J.  Higgins),  brought  it 
to  light.  This  gentleman  ought  to  be 
enrolled  an  *'  honorary  fellow"  of  all  the 
societies  in  the  metropolis,  in  pure  gra- 
titude for  his  discovery  of  such  a  power- 
ful engine  for  extorting  fees.  It  is  a 
mine  of  pure  gold  to  them ;  it  is  as  good 
as  Solomon  Jericho's  bosom-bank,*  when 
his  heart  had  been  "coined"  into  hun- 
dred-pound-notes. They  will,  too,  have 
this  advantage,  that  by  the   issue-  of 
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weekly  (writs,  which  are  returned  in 
succession  by  the  **  officer  of  the  court," 
indorsed  "cannot  be  served,")  they  may 
run  the  costs  up  to  twenty,  fifty,  or  a 
hundred  pounds,  upon  a  claim  made  for 
two,  three,  or  four  pounds  I  The  "coun- 
cils" will  play  a  safe  game,  no  doubt; 
for  they  can  then,  by  a  general  inventory 
of  the  "  de&ulter's  goods  and  chattels" 
(gained  from  some  one  of  their  own  clique, 
who  is  acquainted  with  the  said  de&nlter), 
form  a  pretty  fair  estimate  how  far  they 
can  go,  so  as  to  perfectly  ruin  him,  and 
yet  secure  their  own  claim.  "  Dead 
men,"  it  is  said,  "  tell  no  tales ;  "  and  it 
is  equally  true  that  the  tale  of  a  ruined 
man  excites  little  consideration  and  less 
sympathy.  Oh,  the  glorious  machinery  of 
the  law  I  but  how  much  more  glorious 
when  the  law  is  set  in  motion  by  the 
"  councils  "  of  science  I  But  expedition 
is  requisite ;  for  this  machine  is  rapidly 
wearing  out  I  Nevertheless,  the  County 
Courts  still  remain— at  least  till  some  of 
the  "Law  Lords"  can  devise  a  new 
connundrum,  to  be  deemed  "perfection" 
till  the  consecutive  session  of  Parlia- 
ment. 

Seriously,  however,  it  is  lamentable 
to  see  anv  man  coming  forward  with 
such  doctrmes,  as  the  organ  of  the  Roysl 
and  other  Societies ;  and  still  more  so  to 
see  those  doctrines  cumulated  by  means 
of  the  oldest,  and,  in  some  respects,  the 
highest  in  character,  of  our  scientific 
magazines.  It  bodes  ill  for  science,  when 
it  IS  to  be  enforced  by  law-writs;  and 
especially  when  those  courts  are  put  in 
motion  against  some  of  the  ablest  scien- 
tific men  of  this  country — men  who  have 
been  more  intent  upon  science  than  gain, 
and  who,  because  tney  fail  in  getting  mo- 
ney, are  to  be  deprived  of  recognition  by 
their  fellow-men,  asmen  of  science.  Nay, 
when  even  to  urge  this  is  called  pseudo' 
sentimentality  I  and  when,  to  fall  into 
confined  pecuniary  circumstances,  brands 
a  man  as  a  "cheat"  and  "no  gentle- 
man." We  sboold  like  to  know,  how- 
ever, the  social  and  intellectnal  status  of 
this  libeller,  or,  rather,  we  should  like  to 
have  his  own  authority  for  stating  it, 
as  we  believe  we  know  it  already.  Jn 
truth,  the  very  style  of  it  besfieaks  a 
vulgar  nature  and  an  illiterate  mind  ;— 
however  filled  the  purse  may  be. 

We  cannot,  however,  close  without 
one  short  quotation  more  firom  thia  dn- 
golar  document 
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'  "  Though  the  iroXXo2are  noicyand  rndent 
I*  Rudo— to  bray  like  an  ass,  to  roar/  En- 
tick's  Latin  School-dictionary]  at  electiona 
and  the  like,  they  are,  of  course,  excluded 
Jrom  the  honours  and  consideration  of  the 
Society ;  that  is,  from  their  state  and  con- 
dition,  they  are  not  likely  to  be  selbctkd 
btSphc  Council  to  read  the  Croonian  or 
Bakerian  lectures,  which  are  followed  by  a 
small  pecnniary  reward  ;  nor  are  they  likely 
fv«r  to  aspire  to  the  Copley,  the  Rnmford, 
or  the  Royal  Medals." 

There  is  a  wide  and  characteristic 
distinctioD,  which  this  writer  proves  his 
incapacity  to  appreciate,  between  the  * 
mere  servile  pursuit  of  science,  for  the 
sake  of  reward,  and  the  pursuit  of  truth 
for  its  own  sake.  He  assumes  that  the 
former  is  the  onfy  motive  of  the  man  of 
science;  and  we  may  infer  that,  if  he  has 
done  anything  at  all,  it  has  been  done 
from  selfish  and  mercenary  motives. 
How  can  he  say  otherwise,  when  he 
allows  no  higher  motive  to  any  other 
man?  "Out  of  thine  own  mouth  thou 
art  condemned." 

The  writer,  however,  had  evidently 
before  him  the  letter  of  Dr.  Marshall 
Hall  to  the  Earl  of  Rosse:  and  it  is 
equally  evident  that  Br.  Hall  is  here 
intended  to  be  classed  amongst  the  woWoi, 
perhaps  as  the  principal  of  them.  Beit 
so ;  of  Dr.  Hairs  treatment  at  the  hands 
of  the  Royal  Society,  we  do  not  intend  to 
speak  just  now ;  but  we  think  the  follow- 
ing dictum  of  M.  Flourens,  perpetual 
secretary  of  the  French  Institute,  may 
possibly  bear  as  much  authority  as  that 
of  the  purse-proud  libeller  in  the  Phi' 
losophieal  Magazine, 

*'  The  three  great  epochs  in  physiology 
are  marked  by  Harvey's  discovery  of  the 
drealation  of  the  blood ;  by  Charles  Bell's 
discovery  of  the  sensitive  and  motor  nerves 
of  the  spinal  diord ;  and  by  Dr.  Marshall 
Hall's  discovery  of  the  reflex  function  of 
the  spinal  marrow." 

The  &ot  is  that  the  man  must  be 
moon-struck  who  should  "  aspire  to  the 
Copley,  Rnmford,  or  Royal  Medals,"  on 
the  ground  of  his  aeienee  only — and  es- 
pecially so  on  the  ground  of  fhtsiolo- 
oicAL  SCIENCE.  Sobservicncy,  mcannoss 
of  nature,  perfect  readiness  to  abet  any 
injustice  contemplated  by  the  council, 
and  a  thick-and-thin  defence  of  all  the 
measures  of  the  c/t^e-^these  are  the 
qualifications  for  medals  I  Scientific 
men,  as  such,  and  especially  in  a  position 


of  professional  competition  with  either 
of  the  secretaries,  or  with  the  perma- 
nent councillors,  need  not  **  aspire  *'  to 
the  honour  of  a  medal,  nor  even  to  the 
**  small  pecuniary  reward  **  which  Dr, 
Croone  and  Mr.  Baker  bequeathed  to 
the  Council's  keeping.  We  can  see  a 
Newport,  a  Beck,  or  a  Galloway  medal- 
lised ;  but  we  look  in  vain  for  a  recogni- 
tion by  the  council  of  the  splendid  dis- 
coveries of  Dr.  Marshall  Hall;  and  even 
the  recognition  of  Mr.  Adams  was  de- 
layed so  lonff  that  all  Europe  cried 
**  Shame  I "  whilst  Le  Verrier  was  medal- 
lised  with  the  most  indecent  haste  in  de- 
spite of  the  most  ample  proof  of  Adams'a 
priority.  "Aspire,"  indeed!  We  are 
indeed  sorry  to  find  any  man  of  genuine 
science  so  ignorant  of  the  doings  of  the 
Royal  Society,  as  to  "  aspire  to  the  ho* 
nour  of  a  Copley,  Rumford,  or  Royal 
Medal."  A  medal  is  now  no  honour — 
and  the  non-medallised  fellows,  who 
have  claims  to  urge  as  scientific  men, 
will  stand  all  the  better  in  .the  eyes 
of  posterity  for  that  very  circumstance. 
Let  them  be  content :  the  society  can- 
not honour  them  in  any  way;  whilst, 
on  the  other  hand,  they  would  only 
degrade  themselves  by  the  acceptance  i^ 
a  Pingh-Bbcil  Mbdal  I 
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Sir, — ^The  suffocation  of  a  number  of 
persons  in  the  Londonderry  steamer,  is 
calculated  to  cause  a  thrill  of  horror  in 
every  place  where  the  account  is  read, 
and  to  recall  the  recellection  of  the  black 
hole  of  Calcutta. 

Cattle  have  been  often  suffocated  in 
ships,  from  want  of  proper  ventilation ; 
but  this  recent  loes  of  a  number  of 
human  beings,  must  excite  increased 
attention  to  the  subject  of  ventilating 
vessels. 

It  is  to  be  hoped  that  this  sad  occur- 
rence will  lead  to  the  adoption  of  the 
best  means  of  ventilation.  In  1 820,  Mr. 
Perkins  proposed  to  ventilate  ships  by 
means  of  their  motion.  Two  tanks,  eon- 
taining  some  water,  were  connected  by 
a  pipe ;  in  the  motion  of  the  ship,  the 
water  flowed  from  one  tank  to  the  other, 
and  a  hose  conducted  the  foul  air  to 
replace  the  water.  When  the  water 
fiowed  back  again  by  the  ship's  motion, 
the  air  was  expelled  through  another 
hose.  Valves  were  placed  so  as  to  admit 
foul  air  into  the  tanks,  and  valves  were 
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used  to  allow  It  to  escape.  This  plan 
was  good ;  but  in  some  sbips  room  could 
not  be  well  afforded  for  tanks. 

Mt  attention  was  directed  to  obtain 
ventilation  by  the  motion  of  a  ship,  with 
an  apparatus  that  would  not  be  much  in 
the  way. 

In  1824,  in  a  small  work  containing 
some  observations  on  shipsi  I  proposed  a 

flan  which  will  effectually  ventilate;  but 
did  not  give.a  drawing  of  the  appara- 
t^s•  I  now  send  a  sketoh  of  it,  in  hone 
tbat  by  the  extensive  circulation  of  tne 
Mechanics*  Afagazinef  tbe  plan  may  be 
more  generally  known,  apd  that  it  may 
be  the  means  of  preventing  a  calamity 
such  as  occurred  aboard  the  Zondtmr 
derty,  Certainly  np  tuck  calamity  could 
have  occurred  \f  fhe  steamer  had  been 
Jumished  with  this  apparatus, 

A  tube  from  the  ship  dips  into  the  sea; 
to  the  upper  part,  ^  hose  is  connected : 
the  hose  goes  down  to  the  part  of  the 
ship  where  foul  lur  collepts.  Tbere  is  a 
valve  to  allow  bad  ^t  to  pass  through  thp 
hose,  but  it  p^dvepfs  |he  return  of  such 
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air.  In  the  motion  of  the  ship,  the  tube 
that  dips  into  the  sea  is  somelimes  deeply 
immersed  in  the  water,  and  the  water 
forces  the  air  in  the  tube  up  and  out 
through  a  valve  in  the  side  of  the  tube. 

When  the  tube  is  not  deeply  immersed, 
the  water  in  it  finds  its  leveli  and  foul 
air  from  the  ship  rushes  through  the  hose 
to  occupy  the  place  of  the  water  which 
was  high  in  the  tube.  In  the  next  im- 
mersion of  the  tube,  the  water  will  force 
the  foul  air  out  through  the  valve.  Thus 
ventilation  wiU  go  on  by  the  motion  of 
the  ship ;  and  the  apparatus  will  not  be 
liable  to  get  out  of  order.  It  is  not  com- 
plicated ;  it  is  cheap,  and  does  not  inter- 
^  fere  with  useful  room  in  a  vessel.  The 
tube  may  go  down  from  the  ship  to  the 
sea  at  the  stem,  or  it  may  be  placed  at 
the  bow.  If  placed  at  the  bow,  the  tube 
should  be  curved  to  adapt  it  to  the  shape 
of  the  bow.  The  top  of  the  tube  is  closed 
by  a  conical  cap  screwed  on.  This  cap 
can  be  taken  off  when  the  valves  are  to 
be  put  in,  and  it  can  be  screwed  on 
again. 

The  hose  can  be  screwed  on  to  the 
tube,  and  then  can  descend  through  a 
small  aperture  into  the  ship.  Over  this 
aperture  there  should  be  a  covering  of 
timber,  to  protect  from  the  weather  the 
hose,  and  to  prevent  it  from  being  tram- 
pled on.  The  covering  could  be  removed 
if  we  should  wish  to  unscrew  the  hose 
from  the  tube. 

To  prevent  strong  winds  from  check- 
ing the  opening  of  the  valve  through 
which  the  foul  air  issues,  the  valve  is 
sheltered  by  a  box,  and  the  air  escapes 
through  an' aperture  in  the  bottom  of  it. 
The  reason  why  the  aperture  is  not  at 
the  top,  is  lest  rain  should  get  into  the 
box. 

In  the  figure,  T  represents  the  tube; 
H,  the  hose ;  B,  the  box  sheltering  the 
vi4?e;  A,  the  aperture  through  which 
the  foul  air  escapes  front  the  bpx. 

When  bad  air  is  drawn  out  of  a  ship, 
fresh  air  rushes  in  throuffh  eyery  prer 
vice  to  occupy- ijs  place.  VentilMors  of 
this  kind  are  well  fitted  for  emigrant 
ships.  Shippers  of  cattle  would,  no 
dpubt,  patronise  vessels  provided  with 
such  ventilators* 

I  am.  Sir,  yours,  &o., 

JOSBPH  M^SWEENT,  M.D. 
Cork,  Decimber  IS,  1848. 
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UMIXiaTON  AND   WHITTON's  rARlIKR'S   AND   ORAZIKK'S  PORTABLB  MILL. 

[Cobett  Whitton,  of  SizaU-heath,  Stifford,  GeDCleman,  Proprietor.    Regiitered  under  the  Act  for  the 
Protection  of  Artielei  of  Utilitj.] 

Pi|f.  1. 


Fig.  1  18  a  section  of  the  stones  and 
case  of  this  mill.  Fig.  2  is  a  face  view 
of  one  of  the  stones,  and  fig.  8  is  a  per- 
spective elevation  of  the  machine  in  its 
complete  sute. 

A  is  the  stationary  stone,  and  B  the 
runnlnff  stone ;  C  is  a  coyer  of  galvanised 
iron  which  is  fitted  as  nearly  air- tight 
upon  the  stones  as  may  be,  excepting  at 
the  spout,  D,  through  which  the  fiour 
is  discharffed;  F,  is  a  wooden  hop- 
per, which  is  inserted  in  another 
smaller  hopper,  P,  of  iron,  which  last 
is  attached  to  an  iron  hoop,  B',  which 
encircles  the  cover  and  o(>ens  at  bottom 
into  a  feed-passage,  £,  which  conveys 
the  com  between  the  stones.  The 
rotation  of  the  stone  B.  in  the  case  C, 
causes  a  rarefaction  of  the  air  within  the 
latter  and  consequent  pressure  of  the  at- 
mosphere in  the  direction  of  the  passage ; 
so  that  the  grain  always  enters  netween 
the  stones  at  a  rate  corresponding  with 
the  velocity  at  which  the  mill  is  driven ; 


besides  which,  the  air  which  enters  along 
with  the  grain  serves  to  keep  the  stones 
and  meal  cool.  6  G  G  is  the  framing, 
the  side  rails  of  which  are  placed  neany 
on  a  level  with  the  spindle  of  the  driving 
pulley,  which  admits  of  considerable  lati- 
tude as  to  the  direction  of  the  driving 
band. 

The  section  of  the  stoties  given  in  fig. 
1,  shows  that  the  fixed  stone  is  concave 
on  its  surface,  while  that  of  the  runner 
is  convex,  which  gives  greater  steadiness 
of  motion  and  more  grinding  surface 
than  is  attained  wi^  stones  having  straight 
surfaces.  The  latter  advantage  is  still 
further  increased  by  the  curves,  on  the 
face  of  the  stones  as  shown  at  H  H  H,  in 
fig.  2,  being  inclined  in  a  direction  the 
reverse  of  Uiat  which  the  stones  run. 

I  is  an  inclined  plane,  by  means  of 
which  the  distance  between  the  stones, 
and  consequently  the  fineness  or  coarse- 
ness of  the  meal  is  regnlated,  and  R  the 
screw  by  which  it  is  worked. 
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■ANITAKT  MlASUftU.— NO.  IV,  TTLORft*   IICPROVSD  WAT1»-CL0S1T. 

(Registered  Pursuant  to  Act  of  Parllanient.) 

XXOUT  HAND.  OBOVVD  PLAK.  X.XPT  HAHD.  Fig.   1. 


Fig.  2. 


Fig.  3. 


DD  S 


610       SANITARY    HEABURES. — NO.  IT.   TYLOR*S    lUPROVED    WATER-GLOSBT. 


Sir,— in  oarrjiag  out  €ztea8i?e  and 
Bystematic  measures  for  the  preserration 
of  the  paUic  hedth,  the  effectual  void- 
ance  of  all  offensiTe  matters,  aod  the  ex- 
elusion  from  our  dwellings  of  pernicious 
effluvia  therefrom,  is  of  the  utmost  im- 
portance. 

Accordingly  we  find  a  great  variety  of 
improvements  have  been  recently  made 
in  wafer- eloieU,  having  for  their  two- 
fold objects,  to  render  these  contrivan- 
ces so  cheap  as  to  make  their  employ- 
ment universal,  and  so  certain  in  their 
action,  that  they  cannot  fail4o  produce 
the  intended  results.  Of  the  numerous 
inventions  for  this  purpose  now  com- 
peting for  pubUc  favour  (many  of  them 
of  great  m^it)  Mestrs.  Tylor  and  Son* 9 
Sanitary  Closet  is  well  deserving  of 
notice.  In  point  of  cheapness,  simpli- 
citv«  and  efficacy,  it  has  few  equals ;  and, 
although,  strictly  speaking,  it  is  not  self- 
9Ctiiig,  yet  its  operation  is  made  depen- 
dant upon  circumstances,  which  inevit- 
ably bring  about  the  required  action. 
That  is  to  say,  the  opening  of  the  lid  to 
use  the  closet,  and  the  opening  of  the 
door  afterwards  to  leave  it,  effect  the 
filling  and  discharging  of  the  service- 
box,  without,  nay,  even  in  spite  of,  the 
interference  of  the  user,  who  in  this  por- 
tion of  the  affair  plays  but  the  part  of 
an  automaton*  The  manner  in  which 
this  IS  accomplished  will  be  at  once  un- 
derstood on  reference  to  the  prefixed 
engravings,  of  which  fig.  1  snows  a 
ground  plan  of  a  right  and  left-hand 
closet ;  BB,  are  the  places  for  the  basins ; 
and,  DD,  four  eligible  positions  for 
doors.  Fig.  2  is  a  perspective  view  of 
the  working  part  of  the  closet ;  and  fig.  3, 
a  perspective  elevation  thereof,  showing 
the  poisition  of  the  three-way  cock,  and 
the  arrangement  of  the  pipes,  service- 
box,  &e. 

A,  fig.  3,  Ib  a  half-inch  service-pipe, 
leading  from  an  elevated  cistern,  or  main 
nader  pressure,  to  a  three-way  cook  on 
the  floor  of  the  closet,  shown  more  db- 
tinetiy  in  fig.  2.  B  is  a  three-quaiv 
ter-inch  pipe  leading  from  the  three- 
way  cock  to  the  service  box,  S,  which 
may  be  placed  within  a  cistern  or  not. 
There  is  a  third  pipe  leading  from  the 
ihree-way  cock  to  the  basin  of  the  closet. 
Fig.  2  Bhows  the  arrangement  by  which 
the  raising  or  putting  down  of  the  eioset- 
^<^  F,  gives  motion  to  the  three-wav 
oock,  through  the  medium  of  the  rod, 
B|  which  oonneotB  the  handles  of  the 


cock  with  a  knuckle,  K,  affixed  to  the 
nnder  side  of  the  closet  lid. 

On  raising  the  cover,  F,  preparatorv 
to  using  the  closet,  the  plug  of  the  cock 
is  lifted,  and  turned  so  as  to  open  a  com- 
munication with  the  water  supply,  which 
passes  from  the  pipe,  A,  mrough  the 
cock  and  uj^-the  pipe,  B,  into  the  aerviee 
box,  S,  which  it  fills.  On  shutting  down 
the  lid,  previous  to  leaving  the  closet, 
the  cock  is  again  turned,  shutting  off  the 
communication  between  the  water  sup- 
ply and  the  service  box  ;  and  opening  a 
communication  between  the  service  box 
and  the  basin,,  whereby  die  latter  is 
effectuallv  fiushed  and  cleansed.  Should 
the  user  be  too  lazy  or  too  negligent  to 
shut  down  the  lid  of  the  closet,  this  will 
be  done  by  him  on  his  opening  the  door 
to  leave  the  closet  For  this  purpoae  a 
small  chain,  H,  is  affixed  to  the  door, 
which  draws  forward  a  wire  attached  to  a 
lever  acting  against  the  handle  of  the 
cock  and  rod,  R ;  this  lever  causes  the 
closet  lid  to  fall,  turns  the  cock,  and 
effects  the  required  flushing.  A  Bmall 
piece  of  India-rubber  on  tl^  front  cor- 
ners of  the  seat  prevents  any  disagreeable 
noise  arising  from  the  fall  of  the  lid. 
In  large  establishments  it  would  only  be 
necessary  to  lay  on  one  water  pipe,  from 
which  the  pipe,  A,  might  branch  off  to 
a  series  of  closets  ;  in  this  case  a  arnaU 
AiT  pipe  should  be  carried  up  from  each 
service  box  to  the  level  of  the  water 
supply ;  or,  otherwise,  to  use  an  air- 
valve.  The  basin  of  these  closets  may  be 
trapped  in  any  approved  mann^,  but  I 
consider  the  best  mode  of  trapping  would 
be  b^  the  use  of  Bunnet*s  self-acting 
effluvia  trap  (described  ante  page  444,> 
with  a  syphon  beyond. 

For  puolie  buildings,  schools,  prtsoiiB, 
railway  stations,  &c.,  Tylor'e  Sanitary 
Closet  stands  unrivalled,  being  proof 
against  that  reckless  inattention  to  mat- 
ters of  personal  cleanlmess  which  fire- 
quentlv  gives  rise  to  great  annoyanee  in 
such  places.  Decency  may  **  forbid** — 
politeness  may  **  persuade'' — and  reason 
«  request,**  in  vainj  but  so  long  as  the 
closet- lid  and  door  keep  on  their  hingea, 
no  person  can  ««b,  or  having  used  can 
get  away  from  Tylor^s  Cioset  without 
performing  the  operation  so  essential  to 
cleanliness  and  health— the  emptyimg 
and  flushing  of  the  basin  I 

I  remain,  Sir,  yours  respectfully, 

Wlf.   BAODaLBY. 

29,  AUted-«treet,iiUogton,  Dee.  IS,  1848. 


PLUS   AND   MINUS. 
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TBI   BIVFVSIBIUTT  O^  TBI  BLK€TRIG 
LIGHT. 

Sir, — On  Tuesday  evening  last,  I  had 
an  opportunity  of  observing  the  effects 
of  the  electric  light ;  they  were  certainly 
magnificent.  Bays  of  the  light  were 
directed  by  a  larye  lens  6n  different  ob- 
jects at  a  considerable  dtstanee,  such  at 
the  sUtue  of  Ndton,  the  lion  on  Nor- 
thumberland Home,  and  the  houses  in 
Qiaring-croas— the  mtntitiee  of  which 
became  very  perceptible}  although  it 
was  evident  from  the  experiment,  that 
common  lenses  voidd  be  ansiiitable  in 
practice,  owing  to  the  remarkable  chro- 
matic rings  whi^  attend  the  light  con- 
densed by  them. 

There  is,  however,  a  point  which  ap- 

Siars  to  me  of  importance  in  considering 
e  applicability  of  this  beautiful  lumi- 
nary to  the  illuminating  streets  or  great 
areas,— its  diffusibility.  Our  ordinary 
modes  of  illumination  are  incapable  <» 
giving  luminosity  to  the  solid  and  aque- 
ous particles  in  the  atmosphere  for  any 
considerable  distance ;  but  the  electric 
light  effects  this  admirably.  I  found 
that  when  I  placed  m^lf  under  the  wall 
separating  the  interior  square  and  the 
road,  so  that  the  direct  rays  of  light 
could  not  reach  me,  I  could  read  ^  P™t 
of  ordinary  sixe  with  ease  by  the  dinused 
light  A  strong  objection  is  made  by 
some  persons^  that  should  it  be  attempted 
to  light  any  great  space  where  there  are 
many  structures,  a  deep  ahadow  will  be 
thrown  by  the  object,  or  one  side  of 
a  street  will  be  in  darkness.  If,  then, 
It  can  be  shown  that  the  atmosphere 
can  be  illuminated  by  the  light  after  the 
manner  of  the  son,  tne  objection  cannot 
reasonably  be  raised.  If  a  very  power- 
ful instrument  were  raised  to  a  consider- 
able elevation,  the  extent  of  this  desirable 
effect  might  be  made  the  subject  of  ex- 
periment, and  it  would  probably  be  found 
that  one  light  at  a  great  elevation  will 
illuminate  several  streets.  I  am,  &c., 
G,  FiNDKN  Ward. 
17,  Upper  Seymoat-ttrMt,  SaBton-Bqaare. 

PLUS  AND   MINUS. 

Sir,— Your  correspondent,  *'  B.  B.," 
p.  589,  appears  to  be  confounding  $gu^ 
Uijf  o/magnitmde  with  idemti^  ofpoti' 
thn.  Perhaps  the  following  ^observations 
mav  assist  in  removing  any  obscurity, 
real  or  supposed. 

It  is  well  known  that  it  haa  been  fully 
•xpiained  by  most  writers  on  algebra, 
that  any  mi^tttde*  such  as  «',  may  be 


produced  by  the  muItiplicatioB  of  -i-a 
by  +«,  or  of  —a  by  —a;  and  hepe 
inversely/  in  obtaining  the/actors  of  a  y 
magnitude,  such  as  as,  there  is  no  reo' 
son  why  we  should  adopt  -i-  a,  or  —a,  as 
the  true  gweratoTf  unless  we  are  pr«- 
viomly  made  acqmauUed  with  the  mode 
tn  which  the  mt^gnitude  hoe  been  gene- 
rated. The  same  reasoning  evidently 
applies  when  we  take  the  magnitude  ab, 
since  this  may  UidiffiBrently  be  generated 
from  +aby  +6,  or  from  -•by  -6. 

Adopting  these  principles,  let  us  now 
attempt  the  interpretation  of  the  magni- 
tode  ab  fin  relation  to  its  position  in  each 
of  the  four  angles  of  the  annexed  figure. 


-/• 


Case  1.  Let  P  be  the  podtion  of  the 
mafoitiide,  then  tnm  premtms  eonven- 
«M,  we  Mmm  thai  it  is  generated  from 
the  jpfoduct  of  "f  a  by  -i-  5,  and  is  cor- 
rectly represented  by  +  ab. 

Case  2.  Let  the  magnitude  have  the 
position  P^ ;  then,  again,  we  know,  from 
previous  coneenHon,  that  it  is  generated 
from  —  d  by  -fft,  and  is  correoQy  repre- 
sented by  — «6. 

Case  3.  Let  P,  be  the  position ;  then 
we  are  still  aware,  from  prmnous  eon' 
mention,  that  the  magnitnde  is  generated 
firom  -  a  by  -b;  and  although  the  cor- 
rect representation  is  -^ab.we  are  de- 
barred, by  our  previous  knowledge  of  its 
mode  of  generation,  from  confounding  it 
with  the  equal  magnitude  in  the  position  P. 

Case  4.  Let  the  magnitude  have  the 
position  P,,  and  anin  we  know  it  is 
generated  from  -fa  by  -6,  and  is  eon- 
sequently  correctly  expressed  by  --aft. 
But  what  prevents  ns  from  confounding 
Case  4  with  case  2,  since  each  is  absiraei'' 
edly  represented  by  -a&/  Obvioualy 
noSiing  but  our  previmu  knowledge  <x 
the  mode  of  generation ;  and  the  same 
knowledge  in  like  manner  prevents  ua 
fh»m  confounding  Case  3  with  Case  L 
I  am,  &0.,  Tbos.  Wiuummv. 
Burnley,  Lanoashire,  Dec.  16, 184S. 
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MR.   OSOmOl   KIMIMOTON's   patent   IMPROTBMCNTS   in   LOCOMOTIVK,    IfARimt,   ANV] 

STATIOKART    KNOINBS. 

Fig.  1. 


,  We  have  already  given  a  general  de- 
scription of  the  improvements  described 
in  Mr.  Remington's  specification  (ante 

S.  548,)  and  propose  now  to  give  the 
etails  of  an  engine  which  has  been  re- 
eentlj  erected  by  the  patentee  for  the 
Commissioners  of  Warkworth  Harbour, 
Northamberland. 

Fig.  1,  represents  a  longitudinal  sec- 
tion of  the  eoeine;  X,  X,  X,  X,  is  a  flat 
plate  to  which  is  attached  two  pistons. 


P,  F,  fitting  the  cylinders  so  as  to  work 
steam-tight  There  are  two  slots  or 
openings  intersecting  each  other  in  the 
centre  of  the  plate,  so  as  to  form  an 
open  cross  (as  more  clearSv  shown  in 
fig.  2).  The  slot  or  openmg  in  the 
direction  of  the  line  of  stroke  of  the 
piston  is  for  the  purpose  of  allowing  Ibe 
plate  to  pass  the  snaf  L  The  odier  slot  or 
openine  forms  a  guide  for  the  bloek, 
which  »  attached  to  the  lever  by  ^ 


ON  THI  SIA8TICITT  OV  STOKB  BULWARKS. 
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Kg.  2. 


of  the  spindle,  *.  V,  V,  represent  \hfi 
valves  for  regulating  the  admission  of 
steam,  which  are  worked  by  a  single  ec- 
centric of  noYel  construction  attached  to 
the  main  shaft  outside  the  cylinder. 

In  the  engine  referred  to,  the  cylinder 
is  placed  horisontally.  Fig.  8  represents 
a  plan,  and  fig.  4  a  cross  section  of  the 
same.  A,  axle;  B, block;  G,  cylinder} 
L,  L,  levers  j  P,  F,  pistons ;  S,  spin- 
dle; V,  V,  vaWes;  X,  X,  X,  X,  the 
plate  with  the  open  cross ;  I,  I,  steam 
pipes. 

Fig.  4. 


The  pistons  are  shown  at  half  stroke. 
The  block  is  at  the  extremity  of  its  guide, 
and  the  axle  occupies  the  centre  of  the 
cross  opening.  Ir  steam  be  entering  at 
the  side,  the  piston,  F,  will  move  in  the 
direction  of  G,  and  when  at  the  end  of 
the  cylinder,  the  block  will  be  at  the 
centre  of  the  cross  opening,  and  the  pis- 
ton, P,  close  up  to  the  axle.  On  the 
reversion  of  steam  to  the  opposite  end 
of  the  cylinder,  O,  the  blocx  will  sUde 
down  the  guide,  and  at  half  stroke  will 
oeeopy  the  extremity,  N,  of  the  guide, 


and  the  axle  will  again  occupy  the  centre 
of  the  cross  openinff.  When  the  piston 
arrives  at  the  end  of  the  stroke,  the 
block  will  occupy  the  centre  of  the  cross, 
and  the  next  naif  stroke  will  complete 
the  revolution,  and  thus  by  alternately 
letting  steam  to  the  opposite  ends  of  the 
cylinder,  rotatory  motion  is  produced. 

This  is  a  very  simple  arrangement^ 
and  will  apparently  answer  well,  wherever 
saving  of  space  and  weight  of  machinery 
is  an  object,  as  in  marine  engines.  In 
locomotive  engines  the  working  shaft 
may  be  straight,  and  the  cylinders  may  be 
placed  with  equal  faciKty  either  between 
the  wheels  or  outside  of  them. 


ON  TBI  ELASTICITY   OF   STONE  BULWARKS 
IN  KESPBCT  TO  THB  PRBSSURB  OFWAVBS. 

Sir, — •*  A  Constant  Reader"  observes 
(ante  p.  559),.'*  The  only  explanation 
of  this  seemingly  paradoxical  result  was 
given  by  Mr.  Dredge ;  but  if  I  mistake 
not,  he  rests  his  explanation  of  the  phe- 
nomenon upon  an  assumed  degree  of 
elasticity  in  the  material  of  stone,  which, 
I  believe,  experience  and  observed  facts 
would  not  bear  out." 

I  will  not  occupy  the  attention  of  your 
readers,  nor  encumber  the  pages  or  the 
Mechanics^  Magazine,  with  any  argu- 
ments in  support  of  my  "  explanation  " 
of  this  *^  seemingly  paradoxical  result." 
If  it  were  possible  to  find  the  **  angle  of 
repose,'*  much  good  might  be  done  by 
discussing  a  subject  of  such  practical 
importance ;  but  the  mind  becomes  con- 
fused by  the  number  of  conflicting  ele- 
ments which  have  to  be  taken  into  con- 
sideration, and  which  seem  to  render 
such  a  demonstration  hopeless.  Never- 
theless, I  shall  be  happy  to  consider  and 
reply,  to  the  beat  of  my  ability,  to  any 
specific,  objection  which  a  *' A  Constant 
Reader  "  may  be  pleased  to  make. 

The  object  of  my  letter  (page  196) 
was  to  show  that  the  elasticity  (I  used 
this  for  want  of  a  better  term)  of  the 
material  of  which  a  wall  is  built,  has 
much  to  do  with  its  manner  of  resisting 
a  force  impinging  on  it ;  and  that,  in  a 
practical  point  of  view,  it  is  exceedingly 
important  that  we  should  require  of  sea 
wails  other  qualities  than  that  of  mere 
statical  resistance.  Subsequent  consi- 
deration has  only  served  to  strengthen 
this  opinion,  and  lead  roe  to  the  convic- 
tion that  it  is  of  greater  importance  than 
I  at  first  thought  it  to  be. 


<14 


dM  mi  BL4«neiTy  »»  steiiB  bvlwamls. 


FrofeMwr  WheiraU,  in  bU  "  Me«lM. 
idei  of  Eagtnsering,**  obMrv«t,  "  All 
•olid  sulMtanees,  as  wood,  stone,  metals. 
ter,  are  soaeeplible  of  aeme  eompreaumi 
and  exteuioo.  Thb  compreasioD  i»r 
extenaion  is  greater  aa  Aie  foreea  pro- 
dociDg  them  are  greater ;  aod  when  the 
foreea  produoe  a  compreaaioB  or  exten- 
aion groater  than  the  texture  of  the  sub- 
stanoe  can  bear,  the  bodies  are  oruthed 
or  broken." 

The  sound  which  a  stone  gives  forth 
when  stmek,  may  be  easily  made  to 
demonstrate  its  elasticity.  The  fhct  of 
an  arch  sinking  when  its  centres  are 
removed,  and  rising  again  when  Weight 
is  taken  off  the  extrados,  proves  that 
within  certain  limits  stone  may  be  com- 
pressed, and  diat,  on  removing  the  op- 
posing force,  it  regains  its  original  bttlk. 

Professor  Leslie  states  the  modnlns 
of  elasticity  of  Porthnd  stone  to  be 
1,570,000  feet  This  brings  the  limit  of 
elasticity  within  extremely  narrow  bounds, ' 
but  I  really  cannot  see  any  reason  why 
&e  mechanical  action  of  the  atoms  of 
the  stone  should  not  be  as  perfect  through 
this  exceedingly  small  space,  in  which 
by  virtue  of  elasticity  they  act,  as  those 
of  caoutchouc  through  the  more  sensible 
distance  in  which  they  act.  There  can 
be  no  doubt  of  the  fact  of  stone  beins 
elastic,  within  certain  limits :  its  practicid 
e£Reot  is  another  matter.  This  I  shall 
now  proceed  to  consider  under  two 
heads:  Ist  When  the  wave  rolls  upon 
the  wall,  producing  a  steady  pressure, 
which  a  receding  wave  suddenly  removes, 
and,  2nd.  When  the  wave  strikes  the 
wall  smddenfy  widi  the  impetus  of  a 
blow. 

1.  When  tke  wave  roHs  upon  the  wail, 
producmg  a  Heathf  preeiure,  whiek  a 
reeedmg  wav$  mdaenlff  remoon. 

In  my  former  letter  (page  l06) 
X  endeavoured  to  explain  the  effect 
which  the  sudden  removal  of  a  pres- 
sure would  have  on  a  wall;  I  there 
observed  that  the  preaaure  of  the  waves 
woald  tend  to  compress  the  stone,  (the 
diagrams  exhibited  were  of  course  drawn 
to  an  exaggerated  scale)  and  that  on  the 
removal  c^  this  pressure,  the  stone  in 
reoovering  the  original  figure  would  pro- 
ject as  hat  beyond  the  pdnt  of  rest  as  it 
was  compressed  within  it. 

To  illustrate  this  by  comparison,  let 

AB,  fig.  1,  be  a  bar  of  iron,  and  auppose 

pressure  applied  at  B,  and  oomprased 


endways  to  the  lengdi  of  AB'.    Now  if 
'  Kg.  1. 

Mf*- 


this  compresdng  force  be  suddenly  re- 
moved, the  bar  will  expand,  not  to  the 
original  length,  AB,  bnt  at  first  to  the 
length  of  AB",  making  the  space,  BB", 
equal,  or  nearly  equals  to  the  spaoe,  BB* ; 
it  will  then  contract  to  the  length,  Ab, 
and  afterwards  expand  to  Ab' ;  and  ao 
on  continually  oscillating  about  the  point 
B,  until  at  length  it  rests  at  the  omtnal 
length,  AB.  For  the  explanation  of  this 
principle,  see  "Moseley's  Engineering 
and  Architectare,"  page  494. 

The  modulus  of  elastici^  of  wroogbt 
iron  is  9,000,000  feet,  that  of  stone 
1,570,000  feet  The  weight  of  a  eobfe 
foot  of  iron  is  487  lbs.,  of  a  cubic  (boC  of 
stone  151  lbs.  The  pressure  therefore  of 
1  ton  per  square  inch  will  comnreas  a 
bar  of  iron  Tvirnrtb  part  of  its  iengdi, 
and  the  same  weight  will  compreas  a 
prism  of  stone  ^^th  pirt  of  its  leng^. 

Now,  suppose  the  length  of  the  line 
of  resistance,  AB,  fig.  2,  drawn  diagon- 
ally through  the  thickness  of  a  wall  be 
Rg.  2. 


40  feet,  and  the  pressure  on  the  surface 
of  the  wall  3*5  tons  per  square  foot,  the 
line  AB  will  be  oompreased  about  tlie 
<9^th  part  of  a  foot,  and  on  the  removal 
of  the  pressure,  the  line  will  be  leagtb- 
enod  as  much  as  il  was  ptvviously  mm- 
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vressedy  and  if  sudh  Increase  hi  die 
length  of  the  line  pushes  the  stone,  D, 
bejOQd  the  point  at  which  it  can  recover 
its  original  poaitioii,  permanent  injury  is 
the  resnk.  It  b  very  true  that  the  vi^ 
of  a  foot  or  the  ^^  of  an  inch  is  a  verj, 
very  small  space,  but  66*6  repetitions  of 
this  will  make  it  ao  inc^i  which  becomes 
a  serioui  matten 

In  this  climate  the  diermometer  ranges 
through  an  extent  of  76"".  Professor 
Daoi^foond  by  accurate  ezperiments 
that  wrought  iron  varied  within  the  ex- 
tremes of  the  range  ^^tfa  part  of  its 
lenffth.  Thus,  if  a  har  be  40  feet  long, 
in  we  depth  of  winter,  it  is  in  the  hottest 
day  of  summer  40*02  feet  long.  Every 
one  is  aware  of  the  injury  produced  by 
the  expansion  and  contraction  of  metal 
bars  if  fixed  to  stone  work,  and  since  the 
mechanical  action  is  the  same  whether 
the  expansion  of  the  bar  is  produced  b^ 
heat  or  by  the  reaction  of  pressure,  is  it 
not  reasonable  to  suppose  that  if  a  bar 
of  iron,  by  being  expanded  from  40  to 
40*02  feety  produce  an  injury  to  the  stone 
work  to  which  it  is  attached,  that  an  ex- 
pansion consequent  unon  reaction  from 
the  sudden  removal  or  pressure,  of  dou- 
ble this,  or  from) 40  to  40052,  may  be 
productive  of  injurious  effects? 

S.  fFken  the  Wtne  Hriket  the  Wall 
iuddefUy  with  the  force  of  a  blow. 
Water  suddenly  imnioging  against  a 
0ur£Bice  strikes  it,  at  the  instant  of  im- 
pact, with  comparatively  em  great  a  force 
as  a  solid  body  having  the  same  momen- 
tum would.  Of  this  a  person  may  sa- 
tisfv  himself  by  falling  flat  on  the  surface 
of  the  water,  when  his  svstem  will  suffer 
as  severe  a  shoek  as  if  he  had  fallen  on 
the  hard  ground.  A  man  will  suffer  a 
alone  of  600  lbs.  to  be  brokcD  on  his 
chest  by  means  of  a  sledge  hammer, 
without  himself  sufibring  any  great  in- 
convenience from  it,  but  -Mb  of  the  pres- 
sure  necessary  to  break  the  stone^  would 
crush  the  man.  The  reason  of  this  is, 
that  the  force  dT  ttie  hammer  at  the  in- 
stant of  impact  is  expended  in  disor- 
ganising the  structure  of  the  stone.  Does 
not  the  sea  strike  upon  the  surface  of  a 
breakwater  oomparatively  as  the  sledge 
hammer  strikes  the  stone  ?  Is  not  £e 
striking  of  the  stone  analogous  to]  the 
eoncussioa  of  the  face  of  the  wall? 
May  not  the  man's  chest  supporting  the 
atone)  be  compared  to  the  inlwior  baakmg 


of  tbewallf  And  does nolthe^aet, Unit Hk 
man  receives  no  shock  from  the  breakfing 
of  the  stone,  give  rise  to  grave  doubti  as 
regards  the  value  of  the  backing,  kadkiff 
one  to  infer  that  the  face  of  the  we& 
when  suddenly  struck  has  to  resist  the 
full  force  of  the  wave?  I  confess  this 
appears  to  me  verv  Ukelv  to  be  the  4 
and  leads  me  to  infer,  VkeX  as  the 
receives  but  Httle  inconvenieiice 
the  blow  of  the  sledge,  so,  when  the 
feot  of  the  wall  is  struck  with  a  sudden 
blow,  the  backing  does  not  afford  die  Ml 
support  intended,  and  thai  the  face  of 
the  wall  has  therefore  to  perform  a 
greater  duty  than  it  is  in  many  instances 
capable  of  performing. 

I  had  got  thus  far,  when  I  observed 
that  a  letter  written  by  "A  Steam-ship 
and  Water-wheel  Engineer,"  published 
in  your  Journal  of  £i8  day  (Dec.  16) 
contained  some  observations  upon  a  oo«  - 
munication  of  mine  which  appeared  on 
the  2nd  instant.  I  answer  his  objections 
categorically : 

J  St.  He  savs,  *'For  the  mere  purpose 
of  denoting  tne  diminution  of  force  aris- 
ing from  uie  obliquity,  it  is  indifferent 
which  expression  is  used  for  q.^  Your 
correspondent  misunderstands  me;  I 
never  stated  that  it  was  necessary  for 
comparative  discussion,  to  give  a  more 
specific  valve  Vo  q;  that  quantity  might 
be  altogether  expunged  from  the  ex- 
pression without  being  missed;  AC 
sin*  ^,  instead  of  KiSq  sin*  ^,  would 
answer  quite  as  well  **  for  the  mere  pur- 
pose of  denoting  the  force  arising  from 
the  obliquity."  What  I  hitended  by  * 
putting 

S  (2/»a  S) 

was  to  give  the  equation  a  practical  value, 
and  not  a  theoretical  or  speculative  one — 
to  show  the  absolute  work  enended  by 
the  sea  upon  the  wall.  What  I  said  was, 
'*  All  calculations  founded  on  such  data 
(i.e.  ^— 3*5  tons)  must  be  wrouff." 

2nd.  **  I  hope  Mr.  Dredge  will  pardon 
me,  however,  if  I  say  that  though  his 
two  expressions  (p.  588,  col.  2,)  for  the 
efllbct  of  the  waves  have  the  same  mean- 
iogf  yet  the  second  will  assuredly  lead 
most  practical  men  to  form  an  erroneous 
opinion  concerning  the  law  of  pressure.** 

I  am  not  going  to  quibble  about  which 
of  these  equations  the  pnctioal  man 
would  best  understand.    What,  by  my 
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obserratioDS  I  wished  to  show  was  this, 
that  they  are  identical — and  that  year 
correspondents  were  disputing  on  a  sub- 
ject in  which  there  is  a  distinction  with* 
out  a  difference.  Though  I  shall  not 
dispute  it,  yet  I  doubt  if  most  practical 
men  would  prefer  one  equation  to  the 
other.  And  in  corroboration  of  this,  Sir 
Howard  Douflas,  who  is  a  practical  man, 
says  it  should  be  AC^  sin'  0. 

Mr.  Smith,  of  Wexford,  who  is  also  a 
practical  man,  says  it  should  be  AB^ 
sin"  ^. 

I  am  a  practical  man,  who  say  that 
either  ACq  sin'  ^,  or  AB^  sin'  ^,  may 
be  used,  for  they  are  both  the  same  in 
effect  and  substance. 

drd.  1  cannot  understand  why,  if  your 
correspondent  **  e^rants  that  the  pressure 
on  any  moying  oody,  multiplied  by  the 
space  moved  in  a  given  time,  is  a  conve- 
nient measure  of  the  power  exerted," 
he  should  object  to  it.  JBy  putting 
.,S(2/-HaS) 

^ 2 ' 

it  is  intended  to  express  it  in  a  conve- 
nient form  for  practical  purposes.  All  I 
wished  was,  to  obtain  a  ''convenient 
measure  of  the  power  expended'*  by  the 
sea. 

I  cannot  subscribe  to  his  subsequent 
observations  relative  to  impact,  nor  do  I 
think  they  will  be  borne  out  by  any  au- 
thority on  the  subject.  One  thing  is 
certain — the  violence  of  a  blow  depends 
as  much  upon  the  hardness  and  resist- 
ance of  the  surfaces  of  the  bodies  in  con- 
tact as  it  does  upon  the  vis  viva  at  the 
instant  of  impact 

In  conclusion,  I  would  again  observe, 
that  I  put 

S(2/+aS) 
2 
to  express  the  work  expended  by  the 
sea,  and  registered  by  the  marine  dyna- 
mometer. If  your  correspondent  will 
show  me  that  it  does  not  do  this,  or  if  he 
will  show  me  that  it  is  not  a  general 
equation  applicable  to  effect  of  impact,  I 
shall  be  happy  to  consider  his  objection ; 
and  if  he  prove  me  in  error,  to  record 
my  conviction  in  the  pages  of  the  Me- 
chanics*  Magazine, 

I  remain.  Sir,  yours  obediently, 

William  Drbdok. 

London,  10,  Norfolk-street,  Stnnd, 
December  11, 1848. 


TBBMBLET's  combined  vapour  BNeilfS. 

An  engine  of  lO-horee  power,  the  inven- 
tion of  a  M.  Trembley,  a  Frenchman,  may 
now  be  seen  in  operation  on  the  premiaes  of 
Messrs.  Home,  14,  Higb*street,  White- 
chapel,  in  which,  by  a  combination  of  the 
powers  and  properties  of  steam  and  the 
vapour  of  perchloride,  results  are  prodneed 
by  which  machinery  is  worked  at  50  per 
cent,  on  the  cost  below  the  expense  of  the 
common  steam  engine.  The  first  engine 
constructed  on  this  principle  was  exhibited 
in  Paris  in  1846,  and  the  success  flLthe  ex- 
periments was  admitted.  There  It  now  an 
engine  on  the  same  principle  at  work  in  a 
glass-manufactory  at  Lyons,  which  is  of  35- 
horse  power ;  in  it  either  is  used,  by  the 
vaporization  of  which  the  force  is  obtained. 
This  invention  is  understood  to  have  the 
approval  of  the  French  Government,  and  to 
be  sanctioned  by  the  high  authority  of  M. 
Arago.  The  French  Government  appointed 
commiisioners,  with  M.  Lafont,  an  officsr 
of  the  Marine,  at  thdr  head,  to  test  the 
working  of  it.  The  experiments  were  made 
in  July  last,  and  the  report  made  to  the 
Government  confirmed  the  results  obtslned 
by  the  experiments  in  1846.  In  the  ei^;ine 
now  at  work  at  Messrs*  Home's,  perchloride 
has,  on  the  suggestion  of  M.  Arago,  been 
employed  in  the  place  of  ether.  The  per- 
chloride is  an  agent,  from  the  vaporization  of 
which  no  danger  can  arise  from  explosion  or 
combustion  ;  it  is  uninflammable,  and  may 
be  poured  into  a  red-hot  iron  ladle  with 
perfect  impunity,  nothing  bdng  prodooed 
but  rapour  from  the  experiment.  The  ob- 
ject of  the  inventor  is  to  form  a  company  in 
this  country  similar  to  what  has  been  formed 
in  France,  and  by  their  means  to  bring  his 
invention  into  operation  on  a  large  scale. 
The  account  which  is  printed  of  the  inven- 
tion will  perhaps  convey  as  correet  a  notion 
of  it  as  can  be  conveyed  without  personal 
inspection  or  the  use  of  models  or  sectional 
di^n^ms  : — This  invention  is  appHed  either 
to  a  single  engine  with  two  cyfisden  and 
pistons,  or,  as  is  usual  for  maritime  pur- 
poses, two  distinct  engines  with  a  cylinder 
and  piston  each.  In  either  case  one  of  the 
pistons  is  acted  upon  by  steam,  and  the 
other  by  the  vapour  of  perchloride,  or  of 
any  other  easily  vaporized  liquid.  The 
steam  power  is  generated  and  applied  as 
in  the  ordinary  engine ;  but  upon  the  escape 
of  the  steam  from  the  first  cylinder,  after 
having  exerted  its  expansive  force  therein, 
it  passes  into  an  air-tight  case,  termed  a 
vaporizer,  containing  a  number  of  small 
tubes  charged  with  perchloride  or  some 
easily  vaporised  liquid,  penetrates  into  the 
space  between,  and  comes  in  contact  with 
the  entire  surface  of  the  tubes.    ThefMalty 
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of  abiorbing  caloric  posseMad  by  liquids  of 
the  before-mentioned  class  is  so  powerful , 
that  immediately  upon  the  steam  coming  in 
contact  with  the  surface  of  the  tabes  charged 
therewith,  a  large  portion  of  the  caloric  of 
the  steam  is  absorbed  by  the  liquid  in  the 
tubes,  which  becomes  thereby  iraporized; 
and  the  steam  being  thus  depriyed  of  its 
caloric,  is  immediately  condensed,  and  is 
then  returned  into  the  steam  boiler.  The 
▼apour  thus  obtained  by  the  action  of  the 
■team,  or  parchloride,  or  other  liquid  in  the 
tubes,  is  conducted  into  the  second  cylinder, 
and  aifter  exerting  its  elastic  force  (which  is 
greater  than  steam)  upon  the  piston  in  the 
second  cylinder,  is  condensed,  and  by  means 
of  a  force  pump  is  returned  into  the  vapo- 
rizer, which  it  thus  keeps  regularly  supplied, 
and  is  alternately  vaporized  and  condensed." 
The  saving  effected  by  this  engine,  is  in  the 
small  quantity  of  coals  required  for  the 
steam,  the  smaller  room  occupied  by  it,  and 
the  avoidance  of  inerustations  in  the  boiler, 
the  water  being  completely  distilled  by  the 
reiteration,  vaporization,  and  condensation. 
The  perobloride  is  a  very  cheap  fluid ;  when 
once  charged,  the  quantity  in  the  tubes  will 
last  a  conidderable  time,  the  alternate  con- 
densation and  vaporization  occasioning  a 
very  trifling  loss  in  the  bulk  or  quantity 
employed. — Time», 

For  some  further  partieukrs  of  this  en- 
gine, see  Meeh.  Mag.,  vol.  xlrii.,  p.  599. 


RAILWAYS  FOB  MOUNTAINOUS  DISTRICTS. 

Sir, — Having  some  time  ago  turned 
ray  thoughts  to  the  possibility  of  extend- 
ing the  ramifications  of  railway  lines 
through  districts  which  are  considered  to 
present  engineering  difficulties  of  a  na- 
ture calculated  to  render  such  means  of 
communication  altogether  impracticable, 
I  have  devised  a  plan  by  which  these 
difficulties  may  be  overeome,  and  those 
important  highways  of  modem  introduc- 
tion, carried  urough  countries  abounding 
in  hills,  and  even  over  lofty  mountain 
ranges,  without  having  recourse  to  deep 
cutting,  expensive  tunnels,  or  steep  em- 
bankments ;  and  as  I  think  the  subject  is 
one  of  vast, importance  to  the  public, 
I  avail  myself  of  the  columns  of  your 
widely  circulated  Magazine  to  present 
the  advantages  of  the  system  I  propose 
In  a  prominent  point  of  view. 

My  plan,  then,  is,  after  having  se- 
lected the  best  section  that  the  country 
will  afford,  to  lav  down  upon  it  such  gra- 
dients as  would  be  best  suited  to  the 
nature  of  the  ground  without  exceeding 


a  maximum  rate  of  inclination— say  1  in 
100  ;  and  when,  from  the  nature  of  the 
country,  a  steeper  gradient  would  seem 
necessary,  would  have  recourse  to  move- 
able platforms,  by  which  I  would  raise  or 
lower  the  trains  by  means  of  the  hydraulic 
press,  so  as  to  arrive  at  a  new  level,  on 
the  principle  of  a  series  of  locks,  as  ex- 
emplified m  our  ordinary  canals. 

By  this  plan,  not  only  could  railways 
be  introduced  into  countries  hitherto  in- 
accessible  to  locomotives,  but  inclined 
plctnes  (exceeding  1  in  100),  might  be 
completely  dispensed  with,  while  the 
savinff  upon  heavy  works  of  construction 
would  be  immense. 

In  conclusion,  I  may  observe  that  its 
advantages  would  be  almost  incalculable 
in  the  mining  districts  of  Russia  or  South 
America,  where  many  mines  of  great 
value  are  left  unworked,  from  the  diffi- 
culty of  conveying  their  products  across 
intervening  mountains  to  the  place  of 
their  destination.  It  would  be  further 
found  most  useful  in  a//  mining  districts, 
as  the  railroads  might  thus  be  continued 
into  the  very  depths  of  the  mines  them- 
selves.        I  am,  Sir,  yours,  &c. 

Wm.  H.  V.  Sankbt, 

Civil  Engineer. 
Hibernian  Hotel,  Dawion-stieet,  Dublin. 


vuLCANisan  iNniA-ausBBB  joints  fob 

WATBB  ANO  GAS  SOCKBT  PIPBS. 

[From  Report  by  Thomas  Wlckiteed,  Esq.,  En- 
gineer to  the  London  Water- works,  &c.] 

On  the  29th  February  last,  Mr.  Brocke- 
don*  called  my  attention  to  a  new  method 
of  making  the  joints  of  socket  pipes  for 
water  and  gas.  He  exhibited  a  spigot  and 
socket  pipe  made  of  glass  of  2  inches  bore, 
and  upon  the  spigot  stretched  a  ring  of  vul- 
canised India-rubber,  the  external  diameter 
of  the  ring,  when  stretched,  being  greater 
than  the  internal  diameter  of  the  socket 
into  which  it  was  to  be  introduced.  In 
stretching  the  ring  upon  the  extreme  end  of 
the  spigot,  care  was  taken  to  avoid  twisting 
it  He  then,  with  very  great  ease,  pushed 
the  spigot,  with  the  ring  upon  it,  into  the 
socket,  and  the  operation  of  making  the 
joint  was  completed.  When  the  spigot  was 
pushed  into  the  socket,  the  ring  rolled  along 
the  pipe  until  the  end  of  the  spigot  came 
home,  the  ring  remaining  fixed  about  the 
middle  of  the  depth  of  the  socket.  If  the 
ring  had  been  twisted  it  would  not  have 
rolled  in  regularly,  and  would  not  therefore 
have  been  equally  compressed. 

•  Of  the  film  of  Messrs.  Mackintosh  and  Co. 
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The  facility  with  which  the  joint  was 
made  was  very  remarkable,  the  whole  opera* 
tion  being  completed  in  a  minute,  and  in 
this  respect  the  saving  of  time  and  labour, 
as  compared  with  that  required  for  lead  or 
wood  joints,  is  very  considerable. 

Mr.  Brockedon  wished  me  to  try  ezperi- 
ments  upon  this  new  joint,  and  make  such 
investigations  as  I  might  consider  necessary 
to  satisfy  myself  of  its  value  with  a  view  to 
iti  general  introduction.  This  I  have  done, 
and  the  result  is  very  favourable. 

The  focta  to  be  ascertained  were,  the  dun- 
bility  of  the  material  as  compared  with  ma* 
terials  usually  employed,  its  capability  of 
resisting  pressure,  and  the  cost  of  making 
the  joint,  all  equally  important  in  a  com- 
mercial point  of  view. 

First.  As  regards  its  durability.  I  con- 
sider it  a  question  that  should  be  determined 
by  chemists  ;  and  the  report  of  Mr.  Arthur 
Aikin,  given  at  the  end  of  this  report,  satis- 
fied me  of  its  superiority,  in  this  respect,  to 
lead  or  wood  ;  and  I  believe  practical  eipe- 
rienoe,  since  the  introduction  of  vaulcanjsed 
India  -  rubber,  fully  corroborates  these 
opinions.  As,  however,  the  question  of 
durability  cannot  be  practically  determined 
in  a  few  years,  and  as  it  is  most  important, 
in  a  commercial  point  of  view,  that  the 
material  used  for  joints  should  be  very  dur- 
able I  so,  the  time  since  the  introduction  of 
this  material  being  comparatively  short,  I 
felt  it  was  necessary  to  have  the  opinions  of 
those  who  were  well  qualified  to  give  them 
upon  the  probable  durability  of  the  mate- 
terial,  as  compared  with  others  now  em- 
ployed. One  fact  is  well  worthy  of  notice, 
as  regards  the  action  of  the  products  of 
coal  upon  this  material,  especially  as  they 
appear  to  be  the  only  liquids  that  affect  it. 
Naphtha,  it  appears,  will  dissolve  simple  or 
nnvulcanised  caoutchouc,  but  only  swells  it 
when  vulcanised ;  and  thus  the  effect,  which 
for  some  purposes  would  be  injurious,  for 
this  purpose  is  advantageous,  as  the  effect  of 
it  is  to  make  the  joint  tighter. 

As  ft  general  principle,  there  can  be  no 
donbt  that,  ctBterit  parilmt,  the  more  elas- 
tio  the  material  for  a  joint  is  the  better,  as 
the  friction  of  an  elastic  body  pressing 
against  the  sides  of  the  pipes  is  much  greater 
than  that  of  an  inelastic  body;  and  hence 
the  resistanoe  to  pressure,  or  force  exerted 
to  displace  it,  must  be  much  greater.  In  a 
Joint  made  with  lead,  the  resistance  to  the 
pressure  is  owing  to  the  melted  lead  filling 
up  eny  irregularities  in  the  surfaces  of  the 
spigot  and  socket,  thus  forming  a  key,  and 
also  to  the  compression  of  the  lead,  effected 
in  "  setting  up."  Now,  this  effect  dpes  not 
extend  above  a  quarter  of  an  inch  beyond 
the  external  face  Qf  the  joint,  apd,  thm- 


fore,  it  is  moet  important  that  thia  open- 
tion  should  be  carefully  performed.  Great 
force  is  employed  in  *'  setting  up ;"  it  is, 
therefore,  necessary  to  have  the  thickness  of 
the  sockets  greater  than  the  rest  of  the 
pipe,  to  prevent  its  splitting  daring  tiiia 
operation.  Again,  in  a  wood  joint,  the 
operation  of  driving  in  the  wooden  wedge 
causes  it  to  be  compressed;  thus,  the 
wedge  which,  before  driving,  is  from  half  aa 
inch  to  five^eighths  of  an  iiioh  in  thlelniess, 
is  compressed  to  the  thickness  of  three- 
eighths  of  an  inch  when  in  its  place,  this 
compressed  part  being  about  1  Inch  in  depth 
of  the  socket.  Now,  in  this  openitioD, 
although  the  wedge  may  be  driven  in  so 
tight  that  neither  air  nor  water  c«n  pas 
through,  and  so  far  this  caqae  of  dcc^ 
avoided,  nevertheless,  the  fibres  of  the  wood 
are  injured  by  the  operation  of  driving,  and 
its  elasticity  consequently  much  impaired. 
In  this  case  also  it  is  necessary  to  have  the 
sockets  made  strong  to  resist  the  force  ap- 
plied in  driving  in  the  wedges.  With  a  body 
as  elastic  as  the  vulcanised  India-rubtMr, 
however,  such  force  is  not  necessary,  the 
material  cannot  be  forced  or  driven  in  with 
a  hammer,  it  is  merely  rolled  in ;  and  tiie 
ring  which,  before  compression,  is  ronnd, 
when  in  its  place  takes  the  form  of  a  fiat 
belt  instead  of  a  circular  ring.  Thus,  sup- 
posing the  thickness  of  a  ring  to  be  thiM- 
eighths  of  an  inch  in  diameter  before  eon- 
pression,  when  rolled  into  the  socket,  with 
a  space  of  one-fourth  of  an  inch  between 
the  spigot  and  socket,  it  becomes  a  beh  of 
A  >(  if  i ;  or  the  depth  of  the  belt  is  more 
than  double  its  thickness ;  and  this  elsstie 
flat  belt  of  rubber,  which  has  naturally  an 
excessive  tendency  to  resist  sliding,  is  ooo- 
stantly  endeavouring  to  resume  its  eircnisr 
form,  and  hence  the  great  friction  exerted  on 
the  sides  of  the  pipes,  while  in  thia  ooaa- 
pressed  state. 

[Here  follows  an  aoeount  of  eevenlesn 
different  experiments  made  by  Mr.  Wid[- 
steed  to  test  the  efficiency  of  these  joiota.] 

The  time  oocupied  in  these  trials  has  ham 
above  five  months,  apd  I  am  now  enabled  to 
speak  very  confidently  of  ^e  value  of  the 
new  joints. 

It  appears  that,  ibr  a  4  inch  joint,  tfte 
space  between  the  spigot  and  socket  l»eiBg 
one- fourth  of  an  Inch  all  round,  the  rul- 
canised  India-rubber  ring  should  weigh  \\ 
ounce,  and  for  a  12  inch  ring ;  the  space  be- 
tween the  spigot  and  socket  being  the  saine, 
viz.,  one-fourth  of  an  inch,  the  weisht  of 
the  ring  should  be  5i  ounces. 

The  spigot  and  soeket  ends  of  pfpos 
to  suit  the  vuloanised  India;nibbsv  rings 
should  be  formed  as  foUowi  :*-rThe  depth  of 
the  socket  for  «U  pipw  ^^\%  Mh  wlOoh 
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!■  th0  largest  I  have  experimented  upon, 
■bould  be  3^  inchei ;  the  thickness  of  the 
joint  or  space  between  the  outside  of  (he 
spigot  and  inside  the  soclcet,  should  be  one- 
fourth  of  an  inch.  There  will  be  no  occa- 
sion for  extra  strength  in  the  sockets,  at 
they  are  not  exposed  to  any  blows  or  to  the 
force  of  the  wedge  in  making  the  joint,  as 
In  lead  and  wood  joints.  The  spigot  should 
haTC  a  square  head  or  belt  -^hs  of  an  inch 
thick,  and  half  an  inch  deep,  cast  on  the 
end,  then  a  dear  space  of  21  inches,  and 
then  another  belt  of  the  same  dimensions, 
thua  I— 

Section  of  splgot-end  of  pipe. 


be  any  slight  deficiency  of  thickness  in  the 
India-rubber  ring,  or  should  the  ring  be  put 
on  the  spigot  carelessly,  so  as  not  to  roll 
regularly  i  this,  howcTcr,  can  scarce! j  erer 
happen,  as  the  fillet  at  the  end  of  the  spigot 
will  be  a  guide  to  the  workman,  and  very 
much  fkeUitate  the  fixing  of  the  ring  pro- 
perly. 

I  haTC  calculated  the  weight  and  cost  of 
100  rings  of  various  sixes,  which  will  be  the 
number  required  for  300  yards  of  pipes,  as 
follows : — 


Weight. 

Per  lb. 

j5     8.     d. 

lb«.    01. 

3 

inch 

7    0 

At  5s.* 

1  15     0 

4 

9    6 

2    6  lOi 

5 

12    6 

3     1     6i 

6 

15     4 

3  16    3 

7 

18     3 

4  10  lU 

8 

22     2 

5     5     7i 

9 

24     1 

6     0    3i 

10 

27     0 

6  15     0 

11 

29  15 

7     9     8i 

12 

32  14 

8    4     4i 

AA.  endfiUetor  belt. 

B  B,  upper  fillet. 

C  C,  section  of  vulcanised  rubber  ting. 

This  will  allow  a  play  of  iSyth  of  an  inch 
all  round,  and  the  upper  belt  will  eflfectually 
prevent  the  joint  blowing  out ;  should  there 


•  The  wholesale  price ;  for  small  quantities  the 
price  is  6t.  per  lb. 

To  make  a  comparison  between  the  cost 
of  the  India-rubber  joints,  and  lead  or  wood 
joints,  I  have  in  the  following  statement  in- 
cluded the  material^  the  labour  in  making 
the  Joint,  and  the  ^cavation,  md/iUing  in 
qf  the  trench  only,  but  including  10  per 
cent  profit : — 


4  inch  ... . 
12inch. ... 
3,4,  5,  6,7,8,) 
9, 10, 11, 12,  in.  V    10  0 
one  yard  of  each  ) 


Vulcanised 

Vulcanised 

Vulcanised 

India-rubber 

India-rubber 

Lead         Wood      India-rubber 

cheaper 
than  lead. 

cheaper 
than  lead. 

per  yd.  run.  per  yd.  run.  per  yd.  run. 
s.    d.        a.    d.        s.    d. 

Mr          4*        3A 

100    percent. 

42  percent 

^17            11            9A 

91 

11 

6     2       5  2 


93 


19 


Taking  one  yard  of  each  sized  pipe,  from 
3  inches  to  1 2  inches  inclusive,  and  in  addi- 
tion to  the  above,  adding  the  average  cost 
of  carting  the  pipes  to  the  trench,  removing 
swrplui  earth,  repairing  drains,  lead  p^es, 


9^e.,  and  all  other  charges  and  risks,  and 
guarantee  /or  twehe  mpnths,  excbptino 
the  charges  qf  the  Commissioners  of  Roads 
or  Streets  for  paving,  ^c,  the  cost  will  be 
as  follows :— 


India- 

Indi^rubber 

India-rubber 

Uad. 

Wood. 

rubber. 

cheaper  than  lead. 

cheaper  than  wood. 

23s.  lOd. 

20s.  fid. 

19b.  fid. 

22  per  cent. 

5  per  cent 

The  prieet  given  may  vary  according  to 
the  locality  and  nature  of  the  ground,  but, 
I  believe,  will  be  found  in  every  case  very 
moderate  for  good  and  sound  work.  Where 
there  is  rock,  or  paved  or  Macsdamiaed 
roads  to  be  excavated  for  the  trench,  the 
saving  in  laying  the  joints  with  India-rubber 
rings  will  be  very  great,  as  the  extra  exca- 
vation required  round  the  joint  for  lead, 
ceneat,  or  wood  joints,  to  aflEbrd  sufficient 
room  for  the  joint  maker  to  work  all  round 


the  joint,  will  not  be  required  for  the  India- 
rubber  joints  {  and  hence  the  saving  in  ex- 
cavsting  through  rock,  and  excavating  or 
taking  up  and  renewing  the  paved  and 
Macadamised  roads,  will  be  considerable. 

When  the  wood  joints  are  used  (snd  they 
have  been  used  very  extensively  in  the  East 
London  district  for  the  last  sixteen  or 
seventeen  years,  and  found  to  answer  re- 
markably well),  it  is  necessary  to  expose  the 
jointi  to  ihp  preasuM  pi  water  they  an  in- 
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tended  to  bear,  before  the  ground  is  filled 
in,  to  be  certain  that  the  joints  are  tight ; 
hence,  unless  in  connection  with  mains 
already  charged,  they  cannot  be  employed, 
for  the  expense  of  working  a  force  pump  to 
fill  every  length  of  pipe  before  it  Is  covered, 
swallows  np  all  the  saving  that,  under  other 
and  more  favourable  circumstances,  is  ef- 
fected; so  that  for  new  towns,  or  places 
where  there  are  no  chai^ged  mains  already  in 
existence,  they  cannot  be  used ;  and  for  gas 
pipes  they  are  not  at  all  applicable. 

An  objection  was  made  many  years  ago 
to  the  wooden  joints ;  that  where  the  pipes 
had  to  be  much  curved,  it  would  not  be  safe 
to  make  an  unequal  joint  thick  on  one  side 
and  thin  on  the  other,  while  with  lead  this 
might  be  safely  done  by  a  clever  joint-maker. 
The  same  objection  may  be  made  to  the 
proposed  joint,  on  account  of  the  belts  pre- 
venting a  greater  play  than  -j^h  of  an  inch 
in  the  socket, — ^the  answer  given  in  the  first 
instance  will  do  in  the  second,  should  it  be 
made ;  viz.,  that  the  number  of  joints  re- 
quired to  be  so  made,  formed  an  inconsider- 
able per  centage  upon  the  whole  number 
made,  and,  therefore,  formed  no  sufficient 
objection  to  the  general  use  of  a  cheaper 
joint. 

As  regards  its  applicability  to  gas  pipes, 
I  have  some  hesitation  in  giving  a  strong 
opinion  ;  but  as  Mr.  Aikin's  Report  proves 
that  it  is  a  durable  material,  and  is  not  inju- 
riously aflfocted  by  the  products  of  coal  gas 
which  collect  in  the  pipes ;  and  as  it  appears 
from  my  experiments  that  the  joint  can 
stand  an  enormous  pressure,  I  think  it  may, 
probably,  be  found  the  best  material  that 
could  be  used  for  a  gas  joint.  I  believe  it 
wUl  be  admitted,  that  with  the  materials 
ordinarily  employed  in  joining  gas  pipes,  it 
is  difficult  to  fill  the  joint  so  thoroughly  as 
to  prevent  the  escape  of  gas,  which  the 
colour  of  the  earth  near  the  joints  of  gas 
pipes  will  prove ;  and  although  a  lead  or 
wood  joint  may  be  made  capable  of  with- 
standing  great  pressure,  and  so  as  to  prevent 
water  leaking  through,  nevertheless  ffae  will 
escape  through.  Reasoning  upon  the  mat- 
ter would,  therefore,  lead  to  the  conclusion, 
that  if  a  very  elastic  body  is  used,  pressing 
.with  great  force  on  all  the  surfaces  of  the 
iron  in  contact  with  it,  so  as  to  fill  every 
space,  there  is  much  greater  certainty  of 
forming  a  tight  joint  than  with  a  non-elastio 
substance,  where  the  density  of  the  material 
is  all  that  prevents  the  escape  of  pae ;  it 
must  be  borne  in  mind  that  the  India-rubber 
IS  impervious,  and  can  never  be  liable  to 
have  fissures  in  it,  or  pores  through  it,  which 
may  be  the  case  with  lead,  cement,  or  wood, 
if  not  perfeetly  made,»>not  so  large  as  to 
allow  a  liquid  to  pass  through,  but  suffi- 
ciently so  to  allow  gu  to  paaa  through. 


As  regards  pipes  made  of -eartiienware  or 
glass,  or  other  brittle  material,  whidi  wouU 
be  broken,  if  it  were  attempted  to  maks 
jointa  of  lead  or  wood,  to  withstand  a  pres- 
sure of  water,  this  material  is  very  appli- 
cable, as  no  force  is  applied  in  maUag  tbe 
joint  that  would  in  the  sligfatest  degree  tsnd 
to  split  or  break  the  socket  of  the  pipe.  Has 
joint  removes  the  only  mechanical  ofejection 
that  I  believe  exists  to  the  use  of  these  ma- 
terials  ;  but  the  chances  of  breaksfo  wfan 
laid,  and  the. cost  of  the  pipes  wlien  so 
'joined  (increased  by  the  shortnesi  of  the 
lengths  of  the  pipes  requiring  a  greater 
number  of  joints),  are  questions  to  be  eon- 
sidered  by  those  who  propose  using  ssrh 
materials.  It  appears  that  none  of  the  pro- 
ducts of  the  sewers  would  injuriously  aflbok 
the  VUcanized  India-rubber.  The  improve- 
ment in  making  the  India-rubber  rings 
since  I  received  the  first  for  trial  is  very 
great.  The  first  eet  varied  in  thickness  and 
weight  very  much ;  the  last  are  as  regulBr 
in  thickness,  as  can  be  proved  by  the  w^hts 
of  several  of  the  same  size  being  as  nearly  as 
possible  the  same.  This  is  most  ImportaBt, 
as  a  variation  in  weight,  which  is  the  aaase 
as  a  variation  in  thickness,  would  prevent 
the  certainty  of  tightness  of  tiie  jolDt.  I 
have,  nevertheless,  in  the  wdgfate  givea  in 
the  Table,  allowed  as  an  extra  weight  as  a 
precaution. 

In  conclusion,  I  beg  leave  to  say,  tliat  it 
appears  that  for  strength,  durability,  resMt- 
ance  to  pressure,  and  for  the  doseoees  of 
the  joint  preventing  the  escape  of  gaaee.  tide 
material  is  better  suited  than  the  ordinBiy 
materials  in  use ;  and,  that  the  cost  of  the 
jointa  is  less  than  the  cost  of  those  in  orfi- 
nary  use  for  iron  pipes. 

nnpoRT  or  Arthur  aikin,  ssa-t  w.i*,^ 

BTO. 


Will  mnge  of  Vuleaniied  Caoutekome,  i 
need  at  Faetenimge  of  Caei'Irom  Pipes, 
retain  their  Slcutieity,  ami  what  wiU  ba 
their  probable  Durability  t 
The  reailient  spring  of  vulcanized  caout- 
chouc is  far  more  complete  than  that  of 
caoutchouc  not  vulcanized.  In  other  words, 
the  former  is  far  less  liable  to  thre  tium  the 
latter.  Caoutchouc  is  vulcanised  by  ooeabi- 
nation  with  a  eertain  small  proporkwn  of 
sulphur.  As  long,  therefore,  as  caoutckoiic 
remains  vulcanized,  that  is,  as  long  as  it 
retains  ita  sulphur,  it  may  be  expected  to 
retain  those  qualitiea  by  which  it  ia  cfaaiec- 
terized.  But  iron  has  a  strong  attraetioe 
for  sulphur.  Is  it  not,  therefoie,  probable 
that  vulcanized  caoutehouc  remainiag  lo«g 
in  contact  with  iron,  may  give  up  ita  sol* 
phur  to  this  latter,  and  thus  be  redveed  ta 
the  state  of  common  caoutdhono  ? 
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I  fee  00  ntiifiietory  way  of  bringing  this 
qnasdon  to  the  test  of  experiment,  as  both 
cast-iron  and  eommon  bar  not  unfreqnently 
contain  sniphnr  in  rarioos  proportions.  The 
rings  of  Tnlcanized  oaontchouc  that  I  have 
seen  taken  ont  of  iron  pipes  return  to  their 
original  form  as  soon  as  the  nip  or  strong 
compression  to  which  they  were  subject 
while  in  the  pipes  has  been  relieved ;  and 
they  are  stained  externally  by  a  little  oxide 
of  iron  nibbed  off  from  the  inner  surface  of 
the  pipe,  in  consequence  of  the  strong  fric- 
tion and  compression  to  which  they  are 
exposed  In  the  act  of  inserting  one  pipe 
into  the  other.  Beyond  this  merely  super- 
ficial  attrition,  I  do  not  think  that  any  sen- 
sible action  would  take  place  between  the 
ring  and  the  iron,  even  for  a  very  long  time, 
at  common  temperatures. 

If  the  pipes  are  intended  for  the  convey- 
ance of  water,  the  exposure  of  the  projecting 
edge  of  the  ring  to  this  liquid  at  common 
temperatures  cannot  possibly  have  any  inju- 
rious effect ;  for  I  have  boiled  vulcanized  as 
well  as  common  caoutchouc  for  an  hour  in 
water  at  300°,  and  the  pieces,  when  they 
have  become  dry,  have  shown  no  diminution 
of  their  respective  degrees  of  elasticity.  If 
the  pipes  are  to  be  employed  in  conveying 
ooal  gas,  the  original  question  becomes 
complicated  wiUi  the  consideration,  how 
far  the  volatile  products  of  the  distilla- 
tion of  ooal  are  capable  of  acting  on  vulcani- 
sed caoutchouc?  The  principal  matters 
driven  off  from  ooal  during  its  distillation 
are  carburetted  hydrogen  and  defiant  gas, 
sulphuretted  hydrogen,  ammonia,  tar.  I 
believe,  that  in  a  very  short  time  the  pro- 
jecting edges  of  the  vulcanized  rings  would 
be  covered  with  a  thin  layer  of  tar,  which 
would  effectually  prevent  their  oontaet  with 
the  other  matters,  even  assnming  these  latter 
to  have  any  action  on  vulca^ed  caout- 
chouc. Naphtha,  the  product  of  the  rectifi- 
cation of  coal  tar,  is  capable  of  dissolving 
caontchouc;  but  the  only  effect  which  it 
has,  even  when  boiling  hot,  on  vulcanized 
caontchouc,  is  to  cause  it  to  swelL  If  the 
crude  tar  should  have  any  such  effect  (which 
I  donbt),  the  consequence  would  be,  that 
the  projecting  edge  of  the  ring  would  swell, 
and  thus  render  still  more  effectual  a  fasten- 
ing  which  was  sufficiently  so  before.  The 
strongest  liquid  ammonia,  as  I  know  by 
experiment,  has  no  solvent  action  whatever, 
even^on  common  caoutchouc,  by  digesting  in 
it  for  several  months.  Sulphuretted  hydro- 
gen haa  no  sensible  effect  on  common  caout- 
chouc immersed  in  it  for  some  days.  If  by 
long-continned  action  on  vulcanized  caout- 
chouc, any  sulphur  was  taken  up,  no  iigory 
to  the  ring  would  result  from  tMs ;  for  vul- 
canized caotttchotto  may  contain  a  graat 


excess  of  sulphur,  without  at  all  impairing 
its  elasticity  and  other  valuable  properties. 

With  regard  to  the  durability  of  vulcani- 
zed caoutchouc  compared  with  that  of  wood 
or  lead,  which,  I  believe  are  the  only  sub- 
stances at  present  need  in  joining  iron  pipes, 
the  following  circumstances  mist  be  taken 
into  consideration. 

The  compression  and  violence  which  wood 
undergoes  in  the  act  of  being  driven  in,  will 
more  or  less  damage  its  texture,  and  weaken 
the  lateral  cohesion  of  its  fibres.  Caont-  • 
chonc  being  without  visible  pores,  and  being 
of  a  perfectly  uniform  consistence,  and  pos- 
sessed of  great  elasticity,  will  not  only  ex- 
clude air  and  moisture  from  the  space  which 
it  occupies,  but  is  scarcely  susceptible  of 
mechanical  injury,  even  from  the  strongest 
compression. 

Lead  is  no  more  porous  than  caoutchouc, 
but  being  almost  totally  inelastic,  will,  on 
this  account,  be  a  less  effectual  preventive 
of  leakage.  Some  galvanic  action  will  pro- 
bably take  place  between  the  lead  and  iron 
tending  to  oxidise  this  latter;  and,  when 
galvanic  action  has  ceased,  from  the  inter- 
position of  a  layer  of  oxide  of  iron  between 
the  two  metallic  surfaces,  the  lead  itself  will 
become  oxidised  superficially,  from  the  com- 
bined effect  of  air  and  moisture. 

I  do  not,  therefore,  see  any  reason  to 
doubt  that  rings  of  vulcanized  caoutehouc, 
when  used  as  a  fastening  of  iron  pipes  em- 
ployed in  the  conveyance  of  water  or  coal 
gas,  would  be,  at  least,  as  durable  as  the 
best  of  the  methods  now  practised,  and 
probably  more  seonre  from  leaksge. 


TBLBSCOPBS. 

Sir, — ^Tour  Magazine  being  the  best  I  am 
acquainted  with  to  obtain  information  on 
snbjeets  of  practical  science,  I  am  induced, 
as  an  original  subscriber  to  it,  to  trouble 
your  correspondents  with  the  following 
queries  t— 

1.  Is  there  any  description  of  Lord 
Rosse's  great  telescope,  with  engravings, 
published  ? 

2.  What  ij  the  diameter  of  the  object 
glass  of  the  largest  refracting  telescope  now 
in  use  in  the  country ;  and  has  any  descrip- 
tion of  it  been  published  ? 

I  may  mention,  that  in  respect  to  the  first 
question  I  have  read  the  account  in  Chains 
bers*  Jommal  of  the  Parsonstown  telescope ; 
and  with  respect  to  the  second  question,  I 
have  an  account  of  Mr.  Cooper's  telescope 
at  Mackree  Castle.    Yours. 

A  Monthly  StTBSOBiBKB. 

December  16, 1H8. 
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WEEKLY  LIST  OF  NEW  BNOLISH  PATBITTS. 


^BNOLISH   8PB0IFICATI0N8    XM&OLLBD 
DURING  TM  WSMK  SNDXNO  OBC.  23. 

JiLMBB  Roo8%  DarlMton,  SUffbrdthire, 
tube  manufactarBry  tnd  Wuluak  Hadbn 
RiCHARDBON,  ttkB  yoiiiiger.  jFbr  tm^rove- 
mmti$  m  <Ae  flMma^aeliir*  </  tubm(y.  Patent 
dated  June  k6,  1848 ;  apeeifioatioii  enrolled 
December  16,  1848. 

Thia  indention  oonaiats  in  rolling  the 
tlibea  or  flnea  of  locomotiTea  out  of  thick 
ihort  cast  metal  tabea  compoaed  of  oopptr 
or  of  any  alloy  of  that  metal,  in  the  fol- 
lowing manner  I — ^The  oait  metal  tnbe  ii 
placed  upon  a  ateel  mandril^  and  pasied 
through  one  or  more  pairs  of  suitably 
groof  ed  rollers  of  progressiTely  decreasing 
diameter,  until  the  thickness  of  the  tube  is 
decreased,  and  its  length  increased  suffi* 
ciently.  The  tube  is  supported  and  kept 
stsady  daring  the  process  of  rolling  by 
rollers  placed  in  firont  of  the  grooTcd  rollers. 
The  mandril  is  afterwards  withdrawn  by  a 
draw.bench. 
^The  patentees  make  no  claim. 

GmoKon  Euuorr,  Oldham,  Lancaster, 
C.B.  ^r  certain  improvewt€nt9  in  ike 
tmmufaettire  of  fuel,  md  in  the  eongtrue^ 
Hon  and  arran^etnmU  iifjumaee$,  Jtuet, 
MierSf  otwnf,  and  retortg,  having  for  iknr 
object  the  economical  ^tptication  qf  eaioric, 
the  manufacture  of  yae  for  iUnmination, 
and  the  coneumption  <if  emoke  and  other 
gaeeoue  producte.  Patent  dated  June  16, 
1848 ;  specification  enrolled  December  16, 
1848.     Otetmt.—  j 

The  manufacture  of  f^l  by  the  carbon- 
isation of  coal  in  the  ovens  or  retorts,  which 
may  be  wholly  or  partially  closed  at  plea- 
sure. 

The  application  of  the  gaseons  products 
eroWed  to  iilumioation,  and  to  the  heating 
of  boilers,  and  of  the  residuum  to  useful 
purposes. 

Tbe  combination  of  ovens  and  retorts 
with  a  system  of  furnace. 

The  introduction  of  the  evolved  gas  be- 
hind the  fire  bars  of  the  furnace. 

The  arrangements    for    consuming    the 
smoke  and  other  gaseous  products. 
— ♦" — 

WBBKLY  LIST   OF  NBW  BNOLISH  FATBNT8. 

Joseph  Eccles,  of  Moorgatc  Fold  Mill,  near 
Blackburn,  Lancaster,  cotton  spinner,  and  James 
ilradshaw  and  William  Bradbtiaw,  of  the  same 
place,  iRatchmakers,  for  certain  Improvements  in, 
and  applicable  to  looms,  for  \«-eaving  various  de- 
■cripti94«8  of  plam  and  ornamental  textile  fabric*. 
Dccenlffer  15  ;  six  months. 

>\  iiliam  Whaiton,  tsuperintendent  of  the  carriage 
departnjent  of  the  London  and  Isonh  Wesleru  liail- 
way  Station,  Kus  ton -square,  for  certain  improve- 
ments in  the  construction  of  \ehiclcs  used  on  rail- 
ways, or  on  other  roads  and  ways.  December  15 ; 
six  months. 

Henry  Walker,  of  Gretbam  •  street,  London, 
&e«dle  manulisctuxer,  for  certain  improvements  in 


the  pieoeH  or  prosasrea  of  maneftcturing  negdltii 
DeeembeclSi  tizBMOths. 

William  WiU,  of  Stdtatd,  Lancaster,  meoUc; 
tai  oertain  improvosMBta  in  rotary  ctaam  •agioML 
December  16 ;  lix  montha. 

Alfred  Vincent  Nevrton,  of  Ctiancery  -  Use,  for 
improvemenu  in  oasttng  printing  types  aod  otter 
similar  raised  audhoee,  and  also  in  castmg  qoa^ 
rats  and  spaces.  (Being  a  conuaunieatlon.}  Oe- 
oember  16 ;  six  months. 

William  Clay,  of  Clifton  Lodge,  Cumbeilttd. 
engineer,  for  oertain  improvemesta  in  mai  lilail| 
for  rolling  iron  or  other  meula,  parte  of  wkidi  im- 
provements are  applicable  to  other  machmecy  m 
vhich  cylinders  or  rollers  are  used.  December  16; 
six  months. 

Joseph  Doeley,  of  Newpoit»  MonrnMitk,  en- 
gineer, for  improvements  in  ovens  and  fonaces. 
December  16 ;  six  months. 

Edward  Smith,  of  Kentish  Town,  vrlndov  Mini 
manufjsctorer,  for  in^provemdnts  in  window  Mind^ 
and  in  sprhigs  applicable  to  window  bUnda.  doac^ 
and  other  like  purposes.  December  16;  six 
months. 

WiUiam  Major,  of  Cnlchett,  near  L   _ 
ter,  manufaaurer,  for  improvements  in  1 
weaving  certain  descriptions  of  cloths. 
16  ;  six  months. 

John  Cartwright,  of  Sheffield,  York,  tool  i 
for  an  Improved  brace  for  the  vse  of  c 
and  othent.    December  16;  six  months. 

John  Clinton,  of  Greek-street,  Soho-equare,  uo- 
fessor  of  music,  for  improvementa  in  lliitea.  De- 
cember 16 ;  six  months. 

John  Travis  and  John  M'lnnes^  of  Lirccpea^ 
lard  refiners,  for  improvements  in  packing  laid. 
December  16;  six  months. 

William  Curtain,  of  aetreat-plaoe,  Henairtm, 
gentleman,  for  certain  improvements  in  the  method 
of  manufacturing  Brussels  tapesuy,  Turkey,  uti. 
velvet,  or  cut  pile  carpets  and  velveu,  silks^  liniin, 
mixed  cloths,  and  rugs  of  ail  desctiptiona,  by  vfaica 
method  less  warp  is  required,  and  perfoct  and 
regular  figures  or  patterns  are  produced.  Decem- 
ber 16 ;  six  months. 

Thomas  Dickins,  of  Middletoo,  Lancaster,  sift 
manufacturer,  for  certain  improvements  in  marbi 
nery  or  apparatus  for  warping  and  beaming  yams 
or  tnreads  composed  ol  silk  or  other  fibrous  mate- 
rials.   December  21 ;  six  months. 

William  Wilkinson,  of  Dudley,  Worcester,  mam- 
faciurer,  for  a  certain  improvement  or  certain  imt- 
provements  in  the  construction  and  mannfiMtaie 
of  vices.    December  21 ;  six  months. 

James  Henry  Staple  Wildsmith,  of  the  Oty-rasd, 
London,  experimental  chemist,  for  impreveflscuts 
in  the  purifloation  o(  naphtha  (called  wood  aptnt 
and  hydrated  oxide  of  Meihvte),  pyroUgneouA  actd, 
and  cupion,  and  certain  other  products  of  ttao  de- 
structive distillation  of  wood,  peat;  and  certain 
other  vegetable  matters,  and  of  acetate  of  lime  and 
shale,  and  in  the  purification  of  coal  tar  and  mine- 
ral naphtha,  likewue  spiiit  bciug  the  products  of 
fermentation.    December  21 ;  six  montns. 

Charles  Augustus  Hobn,  of  King  WDliam-stteet, 
civil  engineer*  for  improvements  m  printuig.  De- 
cember 21;  six  months. 

John  Penn,  of  Greenwich,  Kent,  engineo-,  for 
certain  improvements  in  steam  engines.  lAecember 
21  ;  six  mouths. 

IMerre  Armaod  Le  Comte  de  Fontainemofean,  of 
South-strcet,  Finsbury,  London,  fur  certain  hygi»- 
nio  apparatus  and  processes  lor  pieveniing  suod 
curing  chronical  and  otiier  aflectii>n«,  and  lo  pre- 
vent or  stop  certain  eijfdemic  disease».  (being  a 
communicatioii.)    December  21;  six  months. 

William  Baker,  of  Ecghaston,  near  Birmioghem, 
eivil  engineer,  and  John  Bamsbottom,  of  Longai^ht, 
near  Manchester,  engineer,  for  improvementa  tn 
the  construction  of  railway  wheels,  and  in  railway 
tnn-ubles,  which  latter  improvements  are  afi^ 
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cable  to  certein  shaflt  or  axlet  driren  by  steam  or  ofever^poliitedpencIlB,  writing  and  drawing  Initrttr 

other  motive  power.    December  21  {  six  months.  ments,  and  in  inkstands  or  inkbolders.    December 

William  Riddle,  of  White  Friar-street,  London,  21;  six  months, 
gentleman,  for  improvements  in  the  construction 


WBIKLY  LIST  Or  SESIGMS  VOR  A&TICLBS   OF   UTILITY    aBOISTBRBD. 
Date  of  No.  in 
Raglstra-theRe* 

tioB.      giater.      Proprietors' Names.  Addresses.  But^jects  of  Designs. 

{Flyer  top  for  preparing  spin* 
ning  cotton,  and  other  fibrovs 
substances. 

I,     1702     Robert  Baiglsoii Wlsbeach Btiaw-shaldng  machine,  for  M- 

parating  the  com  ftom  pulse. 

16      1703      Timothy  Adams  Jordan,  Old'StreetAoadf  London Tyre. 

„      1704     Stephen  Barton Bristol ^ Anopenor  close  carriage  with  a 

round  cornered  glass  Scout 

„      1705     Myer  Myers ».  Birmlngluun ^„.  Penholder. 

11     1706     A.  Grant  Brothers  ....M  Clemenu-court,  Cheapside ....  The  Beaufort  colhur. 

,,      1707     Joseph  Fenn............M.  Newgate-street.. Double-headed  cylinder  wretch. 

19  1708      Wm.  Hen.  Neuber Long-acre... Placard  holder. 

„      1709      Thomas  Davy  Durant..*  Lindfleld,  Sussex Sound-board  receiver  for  piano- 
fortes. 

20  1710     Jos.  Sam.  Hodge..M......  New  Oxford-street..... •»  Safety-pocket  or  receptacle. 

H      1711      JohnHitchen  ...M. ......  Taiporley,  Chester. ...... M. ......  Vent-peg. 


Wedgwood's  Patent  ImproTed  Maioif old  Writer. 

THIS  INVENTION  will  produce  a  LETTER  and  its  COPY  at  ONE  OPERATION;  or.  If  required*  a 
LETTER,  DUPLICATE,  and  a  COPY,  all  in  Durable  Ink,  and  with  a  Pen  that  requires  no  repairs ; 
it  is  Simple  in  its  Operation,  is  Cheap  and  Portable  in  its  Construction,  and  is  capable  of  effecting  an 
immense  saving  of  time  and  expense.  To  Merchants,  Bankers,  Members  of  Parliament,  and  Solicitors, 
and  indeed  to  ul  persons  who  have  occasion  to  write  much,  and  who  desire  to  retain  Copies  of  thetr 
Letters,  or  to  send  Duplicates  abroad,  this  Invention  will  prove  invaluable. 

Also  Wedgwood's  Itegistered  CLIP  DESKS  for  Holding  Down  the  Copy  Leaf  whilst  Writing. 

MANUFACTORY:  4,  RATHBONE  PLACE,  AND  84,  LOMBARD  STREET,  LONDON. 

OUTTA  PERCHA  COMPASnTS  WORKS 

WHARF  ROAD,  CITY  ROAD, 

London,  Ist  April,  184$. 
rpHE  OUTTA  PERCHA  COMPANY  have  great  pleasure  in  stating  that  the  steadUy  increasing  demand 
-■-     for  the  Pat»ht  Gutta  PaacHA  DaiviMe  Bauds  Justifies  the  utmost  confidence  that  they  are  fUlly 
i^^proved. 

Their  durability  and  strength— permanent  contractility  and  uniformity  of  substance— 4heir  non-suscep- 
tibility of  injury  ftom  contact  with  Oils,  Grease,  Acids,  AlkaUes,  or  Water— and  the  facility  with  which  the 
aingle  Joint  required  can  be  made  in  Bands  of  any  length— render  them  superior  for  almost  all  working 
purposes,  and  decidedly  eeonomical. 

GoLosHSS,  TuBiHO  of  all  siaes,  Booeixs,  CATHSTsas,  Stethescopes,  and  other  Surgical  Instruments; 
MouLDZxea  worn.  Pictu&js  F&amxs  and  other  decorative  purposes;  Whips,  Thongs,  Txkkis,  Golf,  and 
CmxcxET  Balis,  isc,  in  great  variety. 

Patent  Gutta  Percha  Shoe  Soles. 

The  applicability  of  Gutta  Percha  Soles  for  Boots  and  Shoes  having  been  extensively  and  satisfactorily 
tested,  we  can  unhesitatingly  recommend  the  material  prepared  lor  this  purpose,  its  merits  having  been 
acknowledged  by  all  who  have  tried  it.  indeed,  experience  has  proved  that  Gutta  Percha  Soles  wear  twice 
»■  long  as  leather,  with  great  additional  personal  comfort;  and  they  remain  perfectly  impervious  to  wet 
ontii  quite  worn  through. 

Boot  and  Shoe  Soles  for  Stunmer  Wear. 

The  fact  of  the  total  imperviousness  of  these  Soles  to  water,  enables  the  most  delicate,  by  the  use  of 
them,  to  escape  the  suffering  which  the  proverbial  uncertainty  of  our  climate,  even  ik  ScicMEn,  so  often 
inflicts  upon  the  incautious,  and  this  effect  may  be  secured  by  a  Sole  so  thin  and  light,  as  to  aiford  to  the 
wearer  a  degree  of  ease  and  comfort  hitherto  uuattainable,  in  conjunction  with  security  dgainst  damp. 

At  the  Momt  timtf  the  remarkabit  non-condvcting  properties  nf  Gutta  J*ercha  a^ord  a  most  vaiumble  prO' 
UcUcu  to  those  wko  are  subjected  to  eugertng  or  inconvenienee  by  watking  upon  heated  pavemeMte* 

The  question  of  the  durability  of  Gutta  Percha  Soles,  as  compared  Viith  Leather,  has  lona  since  been 
decided  in  fhvour  of  the  former;  and  no  Instance  of  fallnro  bas  yet  conke  to  toe  know- 
ledf«  of  the  Company  wbioh  may  not  be  aaeribed  to  a  nerleet  of  tbeir  printed 
aHrecttonSi 
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Bnlareement  of  the  ^^  Weekly 
Dispatch." 

THIS  JOURNAL,  which  is  unrivalled,  will  b« 
ENLARGED, 
On  and  after  SUNDAY,  the  7th  of  JANUARY, 
1849,  to  SIXTEEN  PAGES,  conUlning  SIXTY- 
FOUR  COLUMNS,  of  the  SAME  SIZE  AND 
FORM  AS  AT  PRESENT, 

WITHOUT  ANY  EXTRA  CHARGE. 

The  DISPATCH  will,  therefore,  anawer  tha 
purpose  of  FOUR  NEWSPAPERS. 

An  Edition  of  the  DISPATCH  is  published  at 
Five  o'clock  every  Saturday  morning,  for  ttans- 
miaiion  by  the  First  Train  and  Morning  Mails,  so 
that  persons  residing  in  towns  250  miles  from 
London  may  receive  it  the  same  evening. 

An  EXFXSS  Editiok  of  the  Dispatch  la  pub- 
lished  every   Sunday    Aixsiikoof,    containing  . 
News  direct  from  Paris,  and  other  parts  of  the 
Continent,  up  to  Eight  o'Clock  on  Saturday  Even- 
ing. 

Orders  should  be  given  early. to  Mr.  Richa&d 
Wood,  139,  Fleet-street,  or  to  any  of  the  Newsven- 
ders,  in  Town  and  Country.  ..... 

"WORKS  BY 
ANDKRW  PRITCriARD  E,S.a,  M.RJ. 

NOTES   on    NATURAL   HISTORY,    selected 
from  the  Microscopic  Cabinet,  with  10  coloured 
Plates.    New  EdiUon,  price  Ss.  6d. 

MICROSCOPIC  ILLUSTRATIONS,   with    de- 
scriptions of  the   New  Microscopes.     Third 
Edition,  price  7s.  6d. 

A  HISTORY  of  INFUSORIA,  Living  and  Fossil, 
with  500  Engravings.    Price  12$. 
A  GENERAL  HI  STORY  of  ANIMALCULES, 
being  Part  I.  of  the  above  work.  -  With  the 
Plates,  price  5s. 

London :  Whittaker  and  Co.,  Ave  Maria-Une. 

To  Engineers  and  BoUer^ 
Makers. 

LAP- WELDED  IRON  TUBES,  FOR  MARINE 
AND  LOCOMOTIVE  STEAM-BOILERS, 
Tubes  for  Steam,  Gas,  and  other  purposes;  — all 
sorts  of  Gas  Fittings.  The  Birmingham  Patent  Iron 
Tube  Company,  42,  Cambridge-street,  Binninghani, 
and  Smethwick,  Staffordshire,  mannfkoture  Boilers 
and  Gas  Tubes,' under  an  exclasive  LScenie  fhnn 
Mr.  Richard  Prosser,  the  Patentee. 

These  Tubes  are  extensively  used  in  the  Boilers 
of  Marine  and  Locomotive  Steam  Engines  in 
England  and  on  the  Continent ;  — are  Stronger, 
Lighter,  Choicer,  and  more  Durable  than  Brass  or 
Copper  Tubes,  and  are  warranted  not  to  open  in 
the  weld. 

42,  CAMBRIDGE-STREET,  CRESCENT, 

BIRMINGHAM. 

Works— Smethwick,  Staffordshire. 

LONDON     WAREHOUSE^  No.    68,    UPPER 

THAMES-STREET. 

Communication  betweenGnard 
and  Engine  Shriver. 

THE  BROMSGROVE  RAILWAY  CARRIAGE 
COMPANY,  who  are  the  sole  Licensees  of 
WHISHAWS  Patent  for  effecting  the  above,  are 
prepared  to  supply  his  Tubular  Telegraph  with 
their  recent  improvements)  to  Railway  Companies, 
See. 

By  this  simple  and  cheap  Apparatus  the  Guard 
is  enabled  to  signal  the  driver,  being  enabled  to 
sound  a  Whistle  on  the  engine  or  tender. 

Further  particulars  and  terms  on  application  at 
the  BromsgroTt  Woika,  Bristol  and  Blnningham 
Railway. 


The  Bik*kbeck  School. 

T  ONDON  MECHANICS'  INSTITUTION  (P»- 
J^  tron  the  Earl  of  Radnor)  will  recommeoee  its 
Stadies  on  Monday,  January  8, 1849.  The  emxnm 
of  Instruction  pursued  in  the  above  School  is  pnzely 
Secular,  and  includes  Reading, Writing,  Aiithmecic, 
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MB.  W.  B.  JOHNMN's  PATBMT  ItOMMOTITB  BITGIIIB. 


The  prefixed  engraving  represents  a 
fide*ele?ation  of  a  narrow  gauge  loco- 
motive engine,  in  whicb  figure  my  im« 
pTOvements  relating  to  the  position  of 
the  driving  axle,  form  of  fire-box,  and 
valve  gearing  for  admitting  steaxti  into 
and  out  of  the  steam  cylinders,  and  re- 
versing the  motion  of  the  engines  are 
exhibited. 

The  driving  axle,  a,  instead  of  being 
placed  as  usual  und^  the  oylindrical 
part  of  the  boiler,  or  at  the  extreme 
ends  of  the  engine,  is  jplaeed  over  the 
top  of  the  fire-box.  This  position  of 
the  driving  axle  possesses  tlw  fi^loiring 
advantages : 

iBt.  The  admitthig  of  driving  wheels 
of  8  feet  diameter,  or  more,  to  be  ap- 
plied on  the  narrow  gauge. 

2nd.  An  increased  steadiness  of  en- 
gine in  working,  by  bringing  the  centre 
of  weight  considerably  nearer  to  the  line 
of  road. 

drd.  The  extreme  eentres,  bh^  of  the 
wheels  are  also  lessened,  bv  bringing  the 
driving  axle,  more  forward  than  the  end 
of  the  fire-box. 

4th.  The  increased  heating  surface 
obtained  by  having  tubes  longer  than 
can  be  used  in  onfinary  engines  having 
the  same  length  of  extreme  centres. 

5th.  The  increased  traction  of  the 
driving  wheels  upon  the  line  of  road, 
having  a  greater  proportion  of  the  weight 
of  the  engine  upon  them  than  can  safely 
be  applied  to  engines,  having  driving 
wheels  in  the  centre  of  the  engine. 

And  6th.  The  oscillating  motion  of 
engines  running  at  high  so^s  is  lessen- 
ed—a greater  proportion  of  the  weight  of 
the  engine  being  thrown  upon  tte  ex- 
treme wheels  than  is  the  ease  with  driv- 
ing wheels  placed  in  the  centre  of  the 
engine. 


The  form  of  fire-box  here  represented 
possesses  the  advantages  of  a  great 
savinff  in  material  and  workmanship, 
and  of  being  such  as  to  render  the  upper 
portion,  *'  hitherto  the  weakest  and  least 
capable  of  sustaining  the  required  pres- 
sure of  steam,"  as  strong  and  as  firm  as 
any  other  part  of  the  fire-box  or  boiler. 

The  apparatus  for  admitting  steam 
into  and  out  of  the  cvlinders,  and  re- 
versing the  motion  or  the  engines,  is 
worked  from  the  crank  pin,  o,  and 
through  the  coupling  rdd,  a,  and  erank, 
e,  it  eommunieates  to  the  valve-shaft, /, 
a  rotary  motion  simultaneously  with  the 
drivii^Bxle,  a  ;  ^  is  Ibe  reversing  lever 
to  which  the  required  motion  is  given 
by  the  euffine-man  through  the  inter- 
vention of  the  coupling  rod,  A,  and 
levers,  t,  j.  The  advantages  of  this 
construction  of  apparatus  for  effecting 
the  reversing  of  engines,  and  admitting 
steam  into  and  out  of  the  steam  cylin- 
ders, are  1st.  Economy  in  construction; 
an  extremely  simple  arrangement  of 
machinery  being  substituted  for  the  four 
eccentrics,  rods,  levers,  and  other  com- 
plicated apparatus,  now  used  for  effecting 
the  same  results.  2nd.  Economy  in 
working;  the  parts  being  few  in  num- 
ber, and  not  liable  to  the  same  disar- 
rangements as  the  valve  gearing  now 
in  use.  8rd.  Esse  of  access  to  all  the 
parts ;  for  cleaning  and  repairing,  and  also 
for  superintendence  whilst  at  work.  And, 
4th.  Economy  in  fuel,  the  exhaust  side 
of  the  piston  being  open  to  the  action  of 
the  atmosphere  for  a  greater  portion  of 
the  length  of  the  stroke  than  can  pos- 
sibly be  obtained  by  the  slide  -  valve 
gearing. 

W.  B.  JORMSON. 

Liverpool,  I>eceinber  5, 1848. 


OBOMBTBIOAL  AKD  ALeaBBAfCAL   STUDIBS — OBSBBVATIONS    ON    THB   ABTICI.B    OF 

*'  BX-BBVIBWBB." 


Sir, — As  it  appears  by  your  "  Note,"  (p. 
417)  that  the  article  by  '« Ex- Reviewer,'* 
reached  you  nearly  at  the  same  time  as 
my  manuscript^  it  is  obvious  that  his 
remarks  do  not^  and  were  not  intended 
to,  apply  to  anything  which  my  papers 
contained  on  the  subject.  There  are 
only  two  things  in  his  article  to  which  I 
shall  allude. 

1st.  The  relative  merits  of  Geometri- 
cal and  Algebraical  studies. 


2nd.  The  opinion  expressed  as  to  the 
**  inductive"  nature  of  the  proofs  of 
Algebraical  Theorems. 

With  regard  to  the  first  point — I  have 
expressed  my  opinion  partiallv  in  a 
former  paper,  and  I  believe  the  only 
difference  in  our  views  is  merely  as  to 
the  extent  to  which  algebraical  or  sym- 
bolical processes  can  be  made  useful  as 
a  **  discipline  of  the  intellect.'*  I  have 
allowed  quite  as  high  a  place  to  geometry. 


OBOHSTRIOAL   AND   AX.OBBRA10AL   STUDllB. 


I  think,  M  your  **  £z-Ke?iewer*'  woald 
•kim  himtelf;  but  I  believe  thtt  our 
ehief  difference  consists,  in  an  unvriliing- 
ness  on  his  part,  to  allow  that  algebraical 
processes  may  be  made  an  exercise  of  the 
reasoning  powers,  to  the  extent  which  I 
have  claimed.  As  practised  by  schoolboys, 
and  most  persons  in  fiict,  algebra  reailv 
oannot  be  said  to  afford  any  exercise  at  all, 
comparable  with  that  which  geometry 
does.  But  thia  i«,  in  reality,  owing  to  the 
difficulty  of  the  sul^t  itself,  the  very 
endeayours  to  conquer  which,  however, 
supply  to  the  more  advanced  student  an 
exercise  and  a  discipline  of  a  far  higher 
character  and  severer  nature,  than  any- 
thing geometry  affords.  I  include^  of 
course,  every  possible  method  of  geome- 
trical research,  even  to  the  very  highest 
attempts  at  the  discovery  of  general  me- 
thods (either  as  restorations  of  what  we 
may  suppose  were  known  to  the  Greeks, 
&C.,  or  entirely  new  ones).  And  I  make 
this  ascertion  with  a  full  knowledge  of 
the  very  high  position  which  your  **£x- 
Beviewer"  holds  in  this  department  of 
outhematics.  If  the  question  between 
us,  indeed,  could  be  decided  by  the  rela- 
tive acquaintance  with  geometrical  me- 
thods, it  would  be  my  place  at  once  to 
submit;  but  I  believe  it  will  not  be 
difficult  to  justify  the  above  assertion 
from  the  very  nature  of  the  two  sul^ects 
themselves  which  we  are  comparing,  al- 
together irrespectively  of  degr^e^  of 
knowledge  in  each.  For,  geometry  is 
by  its  very  nature  restricted  to  one  single 
class  of  ideas,  and  the  very  clearneia  and 
absence  of  ambiguity  or  indistinctness 
in  those  ideas,  renders  impossible,  anv 
•zeroise  or  discipline  of  thai  kind,  which 
the  study  of  more  general  methods  ne- 
Mcsariiy  calls  forth.  The  doubts  which 
•xist  at  this  day,  and  which  have  always 
existed,  even  in  the  minds  of  some  of 
the  first  mathematicians,  as  to  the^real 
aature  and  validity  of  algebraical  pro- 
cesses, are  the  strongest  evidence  of  what 
1  have  asserted.  The  efforts  of  mind 
which  are  necessary  to  make  out  with 
any  degree  of  clearness  and  satisfaction 
what  the  real  nature  of  these  processes 
M,  constitute  the  severest  intellectual 
dfaeipiine  which  can  be  found. 

It  is  in  truth  of  quite  a  different  kind 
from  that  brought  into  play  by  geometry 
— BO  far  as  any  one  exercise  of  the  reason- 
teg  powers  can  be  different  from  another, 
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and  cannot  be  entered  upon  without  that 
previous  discipline  which  geometry  so 
admirably  supplies.  The  opinion  which 
is  so  prevalent,  even  at  the  present  day, 
and  amongst  very  many  mathematicians, 
of  the  superiority  of  geometrical  studies 
as  an  exereise  of  reasoning,  is  founded 
altogether  on  a  very  unjust  comparison*— 
the  comparison  of  geometry  with  the 
*'  alffebra'*  of  the  sehoolboy— the  meffe 
mecktmical  algebra  as  it  may  be  called. 
I  remember  meeting  with  an  allnsicti 
to  this  subject  in  a  place  where  one 
would  little  expect  it— in  Chalmers's 
**  Christian  and  Bconomic  Polity  of  a 
-Nation."  '*  I  remember  that  more  than 
twenty  years  ago,  when  I  attended  the 
lectures  of  Professor  Bobison,  among  all 
the  felicities  of  thought  and  of  illustra- 
tion in  which  he  abounded,  there  was 
none  which  delighted  me  more  at  the 
time,  or  which  has  clung  to  me  more 
tenaciously  ever  since,  than  one  that  he 
uttered  when  in  the  act  of  drawing  a 
parallel  between  those  two  great  branches 
of  mathematical  science,  geometry  and 
algebra.  His  tasic  and  his  preliBrcose 
were  altogether  on  the  side  of  geometry ; 
and  that,  because  in  the  basiness  of  its 
demonstrations,  the  thinking  principle 
is  at  all  times  hi  dose  exercise  and  con- 
tact with  the  quantities  themselves.  The 
lines  and  the  angles,  and  the  surfaces, 
are  never  out  of  the  mind's  eye  during 
the  whole  of  the  hivestigating  process; 
and  whether  you  know  much  of  the 
mathematics  or  not,  you  can,  at  least, 
conceive  how  much  more  freshly  and 
dcliciousiy  the  understanding  is  regaled, 
when  thus  set  to  work  immediately,  and 
without  the  intervention  of  any  artifieial 
medium,  on  the  realities  of  the  question. 
Now,  the  same  does  not  hold  of  algebra. 
The  quantities  are  not  in  the  eye  of  the 
mind,  because  removed  and  hidden  there- 
from under  the  veil  of  an  arbitrary  no- 
menclature. It  is  not  with  the  things, 
but  with  the  terms  expressive  of  the 
things,  that  the  mind  has  immediately  to 
do.  Instead  of  the  understanding  being 
employed  on  actual  truths,  or  actual  re- 
lations, it  ii  rather  the  hand  which  is 
employed  in  shifting  and  shuffling  among 
the  hieroglyphics  of  a  formula.  It  is 
&ns  that  algebra,  however  powerful  as 
an  Instrument  of  research,  does  not  af- 
ford so  satisfying  an  inteUectuai  repast 
to  its  disciples  as  does  geometry.    In- 
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somucb,  that  the  late  Dr.  Gregory,  who 
seems  to  ha?e  regarded  with  mortal  aver- 
sion the  Terjr  physiognomy  of  an  alge- 
braical page,  came  forth  with  the  me- 
morable saying,  that  ''algebra  wasanin- 
yendon  for  enabling  the  mind  to  reason 
without  thinking."  And  Professor  Ro- 
bison,  than  whom  a  truer  philosophic 
spirit  never  graced  the  University  of 
Edinburgh,  has  given  us  a  deliverance 
upon  this  subject  which  is  equallv  me- 
morable; that  he  liked  geometry  better 
than  algebra,  because  in  the  former  the 
^ua  corpora  of  the  question  were  present 
to  the  mind,  and  in  the  latter  thev  were 
not  present  to  it" — (Works,  vol.  xvi., 
page  160,  See.) 
A  "  memorable  deliverancg*'  indeed  I 
Dr,  Chalmers  has  made  use  of  this 
same  comparison  in  another  work  of  his 
(voL  xxi.,  page  357),  to  illustrate  the 
relatioD  between  statistics  and  political 
economy: 

*'  The  itatisties  which  famish  a  measure 
for  the  intensity  or  the  regivlarity  of  ctrtain 
moral  forces  that  operate  and  are  of  in- 
fliMQce  in  hnman  affairs,  may  at  length  give 
to  certain  moral  and  eeonomisal  subjects 
a  near  approximation  to  the  ezacdtade  and 
certainty  of  mathematios.  This  considera- 
tion, if  well  weighed,  may  perhaps  roconcile 
and  tatisfy  those  gentlemen  of  the  physical 
departments,  who  felt  aHifficnlty  in  admitting 
one  statistical  section  within  the  scheme  of 
the  Bridih  Aasoeiation.  Not  that  the  essen- 
tial disdnction  between  the  mor^  and  the 
mathemadcal  can  ever  be  obliterated,  any 
more  than  in  mathemadcs  itself,  we  can 
obliterate  the  essendal  disticcdon  between 
geometry  and  algebra.  It  is  now  forty  yeara 
linoe  I  heard  Professor  Boblson  of  Kdin- 
burgh,  all  whose  tastes  and  preference  wera 
on  the  side  of  geometry,  state,  and  felicit- 
ously state,  that  so  long  as  the  mind  was 
engaged  in  it,  it  was  in  more  direct  and 
immediate  contact  with  what  he  expressively 
termed  the  ipsa  corpora  of  the  subject — 
whereas,  in  algebra,  while  he  did  all  homage 
to  the  latter  as  being  the  mors  powerful  in- 
strument of  research  and  discovery,  after 
that  lines  were  commuted  to  symbols,  the 
thinking  principle  had  no  more  to  do  with 
the  real  and  original  elements  of  the  ques- 
tion; but  losing  sight  of  these,  had  only 
to  do  with  certain  artificial  and  representa- 
tive charactera  in  the  mansgement  and  trans- 
formation of  which  it  was  altogether  occu- 
pied. Now  certain  it  is,  that  they  are 
only  the  observen  of  life  and  character  who 
bold  sensiUe  commerce  with  the  tjMa  eor^ 


pora  of  our  department — ^the  principles  er 
the  phenomena  of  human  nature ;  and  that 
the  mere  statists  are  only  taken  up  with  tte 
resulting  numbera  which  come  forth  of  the 
working  of  these  in  communities  of  as- 
sembled men.  Nevertheless,  in  the  tables  of 
the  statist,  as  well  as  in  the  formulx  of  the 
analyst,  we  may  have  correct  exhibidou  of 
objective  realities  in  the  external  worid— a 
rigorous  expressioo,  in  the  one  case,  of 
things  in  the  world  of  motion  and  in- 
animate matter— an  accurate  registration  in 
the  other,  of  things  in  the  region  oi  human 
society." 

Now  the  truth  of  the  matter  is  simply 
this:— 

That  a  clear  and  vivid  impresaioii  of 
geometrical  truth  which  is  so  satisfac- 
tory to  all  minds  (Robison  was  just  like 
every  one  else  in  this  respect,)  is  |^o- 
duced  by  the  very  nature  of  the  suqect 
itself,  and  by  the  constant  presence  of 
the  diagrams,  acting  as  an  unoeasing 
"  refiresher*'  to  the  memory  and  jire- 
venting  all  possibility  of  confusion. 

But  in  otner  subjects  to  which  algebra 
is  usually  applied^ — mechanics,  for  exam- 
ple— ^it  is  impoesible,  from  the  very  na- 
ture of  the  subject  itself,  to  bring  the  mind 
at  every  step  into  that  actual  **  contact" 
with  the  ipsa  corpora  which  geometri- 
cal diagrams  do.  Not  only  are  the  ideaa, 
on  which  mechanical  invesdgations  are 
founded,  more  difficult  in  themselves  to 
seise — ^but  when  they  are  seized,  we  have 
no  means  of  representing  them  and  call- 
ing the  attention  to  them,  except  by  ar^ 
tificial  signs.  The  figures  in  geometry 
are  not  artificial  signs.  Not  only  is  the 
reasoning  process  itself  much  easier  in 
geometry — it  is  facilitated  by  means 
which  do  not  exist  in  other  subjects. 
Nothing  then  can  be  more  absurd,  than  to 
attribute  to  algebra  itself,  the  difficulties 
and  obscurides  with  which  it  has  nothing 
on  earth  to  do — ^which  belong  in  fact  to 
the^cicnccs  to  which  algebra  is  applied^ 
and  which  would  be  almost  infinitely 
greater  were  it  not  for  the  assistance  al- 
gebra affords. 

Professor  Robison,  very  probably,  was 
thinking  of  his  dynamical  studies  and  of 
the  great  condnental  works  by  Euler, 
Lagrange,  &c.  Suppose  these  vrritera 
had  used  geometrical  diagrams  (aa  Nevr* 
ton  did)  instead  of  lettera,  would  this 
have  facilitated  the  study  ?  The  difier- 
ence  between  such  a  method  and  theirs 
would  be  the  same  as  the  difference  be- 
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tween  a  work  on  the  same  sobjeet  in  two 
different  languages.  The  ideal  are  the 
same  though  expressed  by  different  words 
or  signs. 

The  reasoning  in  geometry  itself— in 
£uelid'8  Elements,  is  carried  on  by 
means  of  symbols— namely,  the  words 
of  the  English  or  some  other  language. 
The  evidence  and  clearness  of  the  de- 
monstrations, however,  is  owing  to  the 
nature  of  the  subject  itself.  Professor 
Bobison  might  therefore  as  well  have 
said,  that  in  reading  an  English  edition  of 
Euclid  the  mind  was  not  **  in  contact** 
with  the  truths  themselves — ^but  was  em- 
ployed in  the  *'  management  of  certain 
artineial  representatives  of  those  truths — 
vis.,  the  words  of  the  English  languAge." 
The  fact  that  our  minds  are  not  so  tdi^en 
up  and  employed,  is  owing  to  our  great 
familiarity  with  these  sisus  or  words  of 
our  native  language.  Now,  a  similar 
familiarity  with  the  algebraical  signs,  may 
be  obtained,  and  is  obtained  by  Uie  prac- 
tised mathematician,  and  to  him  every 
symbol  is  just  as  expressive  as  the  words 
u  our  ordinary  language,  are  to  the  com- 
mon reader— and  the  reasoning  carried 
on  by  means  of  the  one  as  satisfactory 
as  that  carried  on  by  means  of  the  other. 
The  comparison  of  Dr.  Chalmers, 
however,  is  a  very  instructive  one.  Sta- 
tistical details  cannot  supply  the  place  of 
personal  knowledge  and  familiarity  witih 
the  circumstances  to  which  they  applv. 
1^0  more  can  algebraic  formuls  supply 
the  place  of  internal  familiarity  with  the 
ideas  of  the  subject  of  which  they  are 
merely  the  external  representatives.  A 
man  must  have  dear  common  sense  no- 
tions of  force  and  its  various  <*  mea- 
sures," &c.,  before  analytical  mechanics 
can  be  to  him  anything  more  than  a 
table  of  statistics  to  a  man  who  knows 
nothing  of  what  the  statistics  refer  to. 
To  a  person  studying  the  effect  of  the 
l^avigation  Laws,  a  single  table  showing 
the  number  of  ships  which  entered  a 
certain  port  in  two  given  years,  might 
be  significant  in  the  highest  degree — 
might  prove,  in  &ct,  with  all  the  force  of 
a  rispd  demonstration,  tlie  truth  or  false- 
bood  of  some  controverted  doctrine.  To 
another  man,  unacquainted  with  the  sub- 
ject, it  would  speak  nothing,  and  prove 
nothing.  The  consideration  of  this 
table  would  bring  the  former  reader  at 
once  "  into  contact  with  the  realities  of 
the  question/'  just  as  well  as  an  algebrai- 


cal formula  might  bring  the  mathema- 
tieian  into  contact  with  the  realities  of 
the  planetary  motions. 

The  fact,  that  all  reasoning  is  a 
purely  mental  process, — and  both  the 
words  of  ordinary  language  and  the  sym* 
hols  of  algebra  are  merely  contrivances 
for  exciting  the  same  ideas  and  the  same 
train  of  thought  in  others,  or  of  re-excit- 
ing it  in  our  own  minds, — ^though  ob« 
vious  as  anything  can  be,  is  reaUy  very 
much  overlooked  and  forgotten.  The 
words  used  by  Euclid,  can  no  more  bring 
the  mind  into  contact  with  the  troths  of 
geometry,  than  the  symbols  of  algebra 
can.  But  oiying  to  the  greater  famiuarity 
of  most  persons  with  common  language, 
their  minds  are  much  ioomer  ami  more 
easUjf  brought  into  thb  "  contact"  by  it 
than  by  algebraical  language. 

It  is  true,  however,  that  there  is  very 
frequently  an  appearance  of  arriving  at 
new  truths  through  the  medium  of  dfge* 
braical  operations,  without  the  exercise  of 
the  reasoning  faculty — and  as  it  were,  by 
the  mere  mechanical  management  of  the 
formule.  In  reading  a  page  of  alge- 
braical deductions,  there  is  nothing  in  the 
symbols  themselves  which  compels  the 
mind  into  an  exertion  of  its  reasoning 
power.  One  truth  is  put  as  it  were  into 
tbia  algebraical  machine  to  begin  with, 
and  there  comes  out  a  new  truth  as 
the-ivBalt  of  putting  this  machine  into 
motioB. 

Bat  in  reality  each  step  in  thealge- 
braieai  process  is  merely  the  external 
index  of  a  purely  mental  process  — 
just  in  any  argument  carried  on  by 
means  of  the  symbols  of  ordinary  lan« 
guage. 

The  one  grand  point,  from  which  all 
the  phenomena,  both  of  ordinary  lan- 
guage and  algebraic  language,  ought  to 
be  constantly  viewed  cojAslsts  in  the  dear 
and  distinct  apprehension  that  they  are 
nothing  more  tnan  media  of  commtmt- 
eation  from  mind  to  mind.  Like  the 
wires  of  an  deotric  telegraph,  their 
fimctkm  is  simply  that  of  ^-oiwiiiifiijofi. 
And  as  in  the  wires  of  a  tele^ph,  a  de- 
fect in  their  construction  might  lead  to 
misapprehension  and  ambiguity— -so  it 
may  be  in  language— eonmion  and  al- 
gebraic. The  comparative  advantages 
of  different  media  of  communication  is 
a  subject  which  may  give  rise  to  mueh 
interesting  but  intricate  discussion.  For 
instanee,  the  gestures  by  which  the  deaf 
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and  dnmb  endeaTotir  to  coiiTey  tbeir 
Ideas,  in  ooe  medlatn  which  anvwera  th« 
purpose  partially,  but  in  a  Terj  inferior 
de^n^ee  to  our  ordinary  epeeoh.  The 
•omparisOn  between  speech  and  writiof 
presents  forester  difficulties  \  but  on  the 
whole,  the  latter  medium  appears  to  be 
inferior  to  the  former,  as  not  possessing 
the  power  which  the  intonation  of  the 
▼olee  affords.  Again,  in  speaking,  several 
media  of  oonimunication  are  eombined* 
The  gestures  which  so  naturally  accom- 
pany our  words  and  the  look,  aid  very 
much  in  the  quiek  and  accurate  trans* 
mission  of  ideas  from  one  mind  to  an- 
other. 

A  great  deal  depends,  too,  on  the 
rafHi^  with  which  ideas  can  be  brought 
together;  for  to  perceive  clearly  their 
connection  requires  that  they  be  con- 
templated in  immediate  succession. 
Now,  in  reading,  it  necessarily  takes 
some  timetoeflect  this  approximation  of 
ideas.  After  the  mind  has  seised  the 
one  idea,  it  haa  to  travel  a  long  way 
before  it  gets  up  with  the  second.  There 
18,  in  every  case,  the  difficulty,  first  of 
getting  fast  hold  of  the  two  ideas,  and 
then  of  seeing  their  connection  |  but  the 
latter  difficulty  is  generally  but  small. 
The  great  imperfection  of  languagre  is, 
that  from  the  ambiguity  of  some  wcnrds 
and  the  total  want  of  accurate  usage  of 
others,  a  reader  may  be  compelled  to  take 
up  half  a  dozen  meanings  one  after  the 
other,  and  trace  out  the  consequences  to 
see  which  is  the  true  one.  The  difficulty 
felt  by  most  mathematical  students  is  often 
of  this  kind :  for  example,  in  a  book  on 
mechanics,  the  symbol  (g)  is  not  to  him 
a  distinct  representative  of  any  idea. 
When  he  has  once  learnt  that  it  repre- 
sents a  certain  nnmber  of  feet  passed 
over  under  certain  circumstances  (v.  2. 
in  a  second  of  time,  and  after  the  body 
hat  been  exposed  to  the  earth's  attrac* 
tion  for  also  one  second,  and  at  the  end 
of  that  second  this  attraction  is  rendered 
of  no  after  effect),  most  of  the  reason* 
iagior  rather  of  the  words  and  algebraic 
signs  which  he  eomes  upon,  afterwarda 
become  clear  and  intelligible.  To  take 
another  example  i  the  words  '<  positive 
pole**  and  **  negative  pole*'  used  in  works 
on  electricity,  with  referenoe  to  a  gal- 
tanio  battery,  present  to  most  beginners 
no  intolligible  notion  whatever.  But 
these  examples  an  not  examples  of  the 
inperfcotloiM  Inhermt  in  language  iu 


self,  but  of  inaoourate   and  indeivile 
usage  of  it. 

Precisely  the  same  kmd  of  diffieohy, 
however,  often  follows  from  the  natore 
of  language  itself,  and  still  more  often 
from  the  loose  and  vague  way  in  wfaidi 
many  words  are  constantly  used  by  the 
great  mass  of  people.  Now  the  same 
source  of  confusion  and  error  is  to  be 
found  in  the  highest  departments  of  ma- 
thematical science — ^for  example,  frooi 
not  attaching  any  definite  idea  to  a  sym- 
bol used  to  denote  a  "function;"  by 
which  means  it  may  happen,  that  theo« 
rems  and  consequences,  proved  to  be  trae 
for  certain  kinds  of  functions,  may  be 
unconsciously  transferred  to  other  kinds 
of  which  they  are  not  true.  A  great 
deal  of  the  very  general  assertions  in 
what  is  called  "  analysis"--as,  for  in- 
sUnoe,  that  of  Lagrani^,  "that  every 
function  of  «  can  be  expanded  in  a  eer* 
tain  series,"  &c.,  &c.,  may  be  traced  to 
this  want  of  a  distinct  notion  of  that, 
concerning  which  such  assertions  are 
made,  rather  than  to  any  logical  error 
in  the  subsequent  reasoning.  One  of 
the  commonest  errors  is  to  assert  as 
generally  true,  that  which  is  only  tme 
under  certain  circumstancea,  and  to  usa 
a  word  or  symbol  in  a  nrocess  of  reason- 
ing in  such  a  manner  tnat  the  final  result 
is  supposed  to  hold  for  all  the  meaningt 
of  which  that  word  or  symbol  is  capable, 
when  in  reality  the  reasoning  has  only 
proved  it  for  some  one  or  two  of  its 
meanings.  A  writer,  too,  may  use  a 
word  in  a  strict  and  definite  aense, 
but  his  readers,  through  some  asaooiBp 
tion  of  ideas  peculiar  to  themaelvea,  nsay 
have  very  differenlf  notions  excited  ia 
their  minds  by  this  word ;  and  so  to  some 
readers,  the  reasoning  may  appear  clasr 
enough,  whilst  to  others  it  may  sem 
obscure  or  wrong. 

The  subject,  however,  of  the  nature 
and  imperfections  of  langaage,  and  of 
algebra  as  media  of  communicating  ideas 
and  reasoning,  is  perhaps  hardly  ia  plaee 
in  these  pages.  If  I  can  snceecd,  how- 
ever, in  exciting  inquiry  amongst  any  «f 
the  readers  of  this  Magasine  into  tlie  real 
nature  of  algebraic  processes,  and  if  tbay 
are  thereby  led  to  satisfiictory  views,  no 
further  excuse  will  be  needed  Ibr  having 
introduced  the  subject. 

In  condnding  these  remarks—  witb 
reference  more  particniarlv  to  tfaooe  1 
by  yoar  "  £x-it«yiswsr''--sDd  in  i 
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that  I  and  your  readers  may  understand 
how  far  his  views  agree  with  those  I 
have  endeavoured  to  explain,  I  will  put 
the  following  question :  Does  "£z-Ke- 
viewer"  admit  the  logical  validity  and 
legitimacy  of  the  reasoning  in  the  fol- 
lowing application  of  the  method  of  Uie 
*'  Separation  of  Symbols"  to  the  solu- 
tion of  a  differential  equation  P  I  have 
framed  a  simple  example  of  this  mode  of 
applying  the  procetsea  of  ordinary  alge- 
bra to  the  suhject  of  differentiatloo  and 
int«gration,  as  it  is  always  better  to  haTe 
some  definite  process  ii\.  view  than  to 
talk  about  vague    generalities.     Your 


"  £x«  Reviewer"  wiirthus  have  an  op- 
portunity of  expressing  his  opinion  on 
the  legitimacy  of  such  processes,  and  of 
thereby  showing  whether  or  not  he  ac- 
knowledges the  truth  of  what  I  have,  in 
the  course  of  the  preceding  article, 
asserted  with  regard  to  them.      - 

(It  may  be  as  well  to  state  here,  that 
the  Hutorv  of  the  recent  advances  made 
in  this  subject,  of  which,  in  the  com- 
mencement I  expressed  an  intention  ct 
giving  a  sketch*  has  been  delayed  bf 
want  of  leisure  to  finish  it»  but  may  pt«H 
bably  appear  in  an  early  Number  of  llui'' 
Magazine.) 


m4mx». 
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-.-^.K  10k  4  m»«.  .^-•-^.«80«.[x.!^.yi^] 


-40  m»«-80ii  c"'*^.[lO*.«**-100  «**] 
-40  mr>-800  M#-f  8000  m. 

...  y.^£^|.^-\  [40.mjr»-800iiMr+8000si] 
-.40.  €*'(^)"^ €*'*'.  («i*»-20fii«+200si). 
-40.  f*'/T«».»i""*'-20  ■MP.i'"*'  +  200  M.  «■■**). 
- -60  «•*■— ISOiiup— 270  ■•-800.  e***!  ^l""** 
+  8000sii**/^«""**. 

--60  «x« -180iiMr-270  «•  -800.  i^.m(~j!^_  L.  lUlfA 

-12000m. 
-  -  60  M««  + 1020  M«-10470  m. 
The  aeonraoy  of  this  solution  is  easily  verified :  as  thus, 
y- -. 60  flMr<  f- 1020  M  - 10470  ei. 

.•.i.y--4fMrB  +  68Mr-698M. 
10 

^« -120  M# 'f- 1020  «. 
dir 
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17     dp 
•'•30*  di'^lH-^^'^^^m) 


•-120  m. 


dx» 

d»p      17    dp     1 
•'•'S«"'"30    5i"l5y"^2^"*  +  ^^*^"*^®"* 
+  4  111x9^68  ffur-l- 698  m 

For  the  fonrth  itep  fn  the  preceding  solatioD,  namely,  where  c  is  introdueed,  see  the 
first  Tolame  of  the  Cambridge  Mathematical  Journal^  p.  25  (or  p.  SS8  of  reprint), 
or  Professor  De  Morgan's  *'  Differential  and  Integral  Caleuliis/'  p.  751,  or 
Gregory's  Examples.  A.  H. 


TO    FIND   THB   CUBE   EOOT   01   A   LINK  BT   BULK  AND   C0MFA88K8. 


Sir,— -I  hope  yon  may  think  the  ac- 
impanying  prohlem  worthy  of  pablica- 
tkm  in  the  Mech,  Maf.  My  attention 
WIS  directed  to  the  subject  by  the  foUow- 
inff  passsge  in  the  Meeh.  Mag,  for  the 
7tb  of  Isst  October,  p.  355. 

**  At  this  time  Mr.  Mackie,  a  Roman 
Catholic  priest,  published  a  duplication 
of  the  enbe,  the  plausibility  of  which  at- 
tracted attention,  and,  it  is  said,  eyen  ob- 
tained the  assent  of  the  teschers  of  May- 
nooth.     Young  Murphy,  then  eighteen 

To  flnd  the  Cfube  Boot  qf  a 
Fig.  1. 


years  of  age,  answered  this  duplication 
in  a  pamphlet,  entitled,  *  Refutation  of 
a  Pamphlet  written  by  the  Rev.  John 
Mackie,  R.C.P.,  entiUed, '« A  Method  of 
making  a  Cube  double  of  a  Cube, 
founded  on  the  Principle  of  Elementary 
^ometry,"  wherein  nis  Principles  are 

firoTed  &roneon8,  and  the  required  So- 
ution  not  yet  obtained.'      By  Robert 
Murphy,  Malow.    1824.    pp.  20." 
I  am.  Sir,  yours,  &c., 

J.P.W 

Line  ky  Rule  and  Coutpoisee. 
Fig.  2. 


Fig.  1.— If  in  any  right-angled  tri- 
angle, as  abCf  two  other  right-angled 
triangles,  a§d^  afg^  be  described  in  the 
BBanner  shown  by  the  figure,  and  ag  be 
considered  unity,  a/ is  the  cube  root  of 
a6:  for, 
ap^lzad'mqf  r.  qfi  ae-mac^^f^tUkd 
af  •!  t  se»i^> ::  t^i  «&-«/> 
The  problem  to  be  solved,  therefore, 
BMy  be  stated  in  this  manner :  Any  line 


as  a5,  and  the  unit  oA,  by  which  it  is 
measured^  beiuff  given,  toconstmcl  npon 
ab  a  right-angl^  triangle  which  snail 
conUin  within  itself  three  similar  tri- 
angles cbf,  cfg,  afg,  the  last  triangle, 
afq^  havug  the  unit  ag  for  one  of  its 
sides. 

Fig.  2.~Let  d^  be  the  line  whose 
cube  root  is  required,  upon  it  describe 
the  semicircle,  o^ ;  set  off  ad  equal  to 
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unitj,  draw  ed  at  right  angles  to  ab^  set 
off  ae  equal  to  oc,  draw  ef  parallel  to 
ce/,  extend  ac  to  /,  bisect  the  angle  afe 
by  the  Hne/^,  cutting  the  semicircle  at 
K  draw  hb  and  At  parallel  to  cd,  draw 
ij  at  right  angles  to  hb^  with  y  for  a 


radius,  ani  the  point,  A,  for  a  centre;  de- 
scribe an  arc  cutting  the  semicircle  in  /, 
draw  Im  parallel  to  c</,  and  am  is  the 
cube  root  of  ab. 

J.  P.  W. 
December  IS,  1846. 


GURNKY*8  PLAN  FOR  THR    VRNTILATION   OF    COAL     MINES.— IN  STAN  CB   OF   ITS 
SUCCESSFUL   AOOPTION. 
(From  the  GtUtihead  Obsener  m  quoted  Arom  the  MMngJourntU.) 


Sir,— It  will  be  in  the  recollection  of  many, 
that  Mr.  Gumey,  thediscoTcrerof  the  Bode 
light,  suggested  to  the  Ptrliamentary  Com- 
mittee, which  in  1835  examined  into  the 
caaies  of  accidents  in  coal  mines,  the  appli- 
cation of  high-pressure  steam  for  procuring 
an  increased  force  of  TentUation ;  and  again, 
in  1839,  when  the  South  Shields  Committee, 
appointed  to  investigate  the  eauses  of  acci- 
dents, were  making  their  examinations,  he 
more  fully  detailed  the  power,  safety,  ch^p- 
ness,  and  facility  of  its  application.  Since 
that  time  it  does  not  appear  to  have  been  at 
all  noticed  by  scientiflc  men.  Abont  the 
middle  of  this  year,  whilst  in  London,  I  at- 
tended a  lecture  (at  the  Polytechnic  Institu- 
tion iu  Regen^street,  on  a  *'  Jet  of  Steam") 
in  which  the  lecturer  proved,  by  the  experi- 
ments he  made,  the  benefits  to  be  derived  in 
ventilation  from  high  pressure  steam.  So  con- 
vinced was  I  of  its  utility,  that  I  determined 
to  make  the  experiment  at  Seaton  Delaval 
Colliery ;  and  the  plan  has  now  been  in  ope- 
ration one  month,  and  has  far  exceeded  my 
expectations. 


There  are  four  down-cast  shafts,  each  8  feet 
In  diameter,  and  after  makfog  allowance  for 
the  cage-guides,  bnntons,  ftc,  the  area  Is  150 
superftoial  feet.  The  upoasU  are  two,  one 
of  them  9  feet  diameter,  and  the  other  8  feet, 
giving  an  area  of  113*8  superficial  feet.  The 
quantity  of  air  circulating  through  the  mine, 
previous  to  Gorney's  steam  apparatus  being 
erected,  was  53»058  cubic  feet  per  minute ; 
and  since  it  was  set  to  work  the  qnsntlty 
has  been  79,359  cubic  feet  per  min«te,whiah 
is  an  increase  of  neariy  50  per  cant.  The 
apparatus  at  present  is  only  applied  at  one 
of  the  upcast  shafUt  and  I  am  pretty  con- 
fident if  another  were  erected  at  the  othinr 
upcast,  a  corresponding  increase  would  be 
the  result.  A  short  time,  however,  wiU  prove 
this,  as  one  is  in  course  of  erection. 

To  myself  this  experiment  affords  the 
greatest  gratification ;  as,  before  the  appa- 
ratus was  erected,  carburetted  hydrogen  gaa 
was  occasionally  seen  at  the  edge  of  the 
goaves ;  but,  since,  it  has  entirelT  disap- 
peared; and  I  entertain  sangnfaie  hopes  it 
will  not  be  met  with  at  those  points  again. 


-m      OK  9n  MOUMTIffO  OF  OBDKilHOB  OH  THS  WON-RBCOIL  FMHCIPLE. 


I  may  be  alloired  to  rettu%,  tbil  tin 
extreme  dittaaoe  of  the  workiBf  s  in  Dekvil 
GolHerj  from  the  ikaAs,  in  Uiree  dktrlcte, 
ezoeedi  H  mile ;  and  there  ii  do  dtfienltj, 
with  the  present  means,  of  obtaining  a  brisk 
eirenlation  of  air.  In  working  the  whole 
coal  naked  lights  are  nsed  with  perfect  safety ; 
bnt  in  working  the  pillars,  or  what  is  tenned 
the  "  broken  mine,**  the  Davy  Lamps  are 
invariably  nsed  as  a  necessary  preeanttmi.  I 
haTC  forwarded  yon  a  drawftng  of  the  high« 
pressure  steam  apparatns,  as  applied  at  De- 
laval,  with  the  necessary  references  ;  and  I 
have  only  farther  to  add,  that  I  claim  no 
credit  to  myself,  except  in  making  the  first 
trial ;  for  it  is  Mr.  Gnmey's  invention,  and 
to  him  alone  is  due  the  credit ;  and  I  should 
not  have  troubled  you  to  insert  these  few  re- 
marks,  but  with  the  hope  that  they  may  be 
the  means  of  tndttcing  other  parties,  inr 
terested  in  this  and  other  districts,  to  adopt 
this  most  useful  and  cheap  mode  of  ventilat- 
ing ooal  mines. 

T.  E.  Fo&STSE. 

Newc«tl6-on-Tyne,  Deoember  11. 

Deicription  of  Bmgramng, 

a,  a,  a — Jets  of  steam  direct  from  the 
boiler. 

B — Pipe  firom  the  boiler. 

C — Exhausting  pipe  from  the  engine, 
branching  into  four  others,  c,  c,  c,  c. 

F^-Fumace  drift. 

U— Upset-shaft. 

[The  situation  of  the  pits  from  eaeh  other 
are  exceedingly  regular ;  two  pairs  of  work- 
ing pits,  with  that  containing  the  steam 
apparatu,  and  the  furnace  pit,  forming,  as  it 
were,  another  pair,  run  nearly  north  and 
.  aoiithi  the  latter  being  sonth>-while  at 
■early  a  mile  distance  to  the  south-west,  are 
.  the  furnace  and  engine  pit,  forming  the  ex- 
tent of  the  workings  in  that  direction.] 


•V  VHS  MOVKTIMO  OF  OBDNAMOB  ON  THB 
MOM  -  mnCOIL  FBINGIFI.B  —  OOMFILBD 
FBOM  THB  FAPBBB  OF  THB  ULTB  BBICI— 
OmU.fUm,  BAHVBI.  BBMTHAM. 

Amonnt  the  ''Miautet  of  ETidenee 
tikeii  before  the  Select  Committee  on 
Navy,  Army,  and  Ordnance  Estimates,*' 
ippears  that  of  Captain  Sfa*  Thomas 
Histings,  late  of  the  Exceilent,  now 
jprincipal  Storekeeper  of  the  Ordnance, 
hnd  Who,  in  the  year  1844,  had  been 
Chairman  of  a  Commission  to  inquire 
into  the  state  of  the  Coast  Defences. 
Sir  Thomas  was  Questioned  on  the  sub- 
ject of  the  Coast  Wenoes  of  our  noer- 
MntUe  navy,  &c.;  and  in  relation  lo 
these  matters,  he  said— **  You  would 
•  always  arm  your  menhant  ataamers  in 


war,  ui  tke  Scot^  gmaeh  were  armed 
between  London  and  diffnvnt  patrts  of 
Scotland ;  end  a  very  exe^Ueni  defenet 
they  were  againet  privaieert.*' 

Those  smacks,  siiid  other  small  eoast- 
Ing  Tcssels,  were  armed  with  earronades, 
mounted  on  the  principle  ofnon  recoii. 

Amongst  the  many  improYemenu  in- 
troduced by  the  late  Brigadier- General 
Sir  Samuel  Bentham,  none  has  enconn- 
tered  more  determined  and  long-con- 
tinued opposition  than  this  principle; 
yet,  perhaps,  there  is  none  which  woold 
contribute  more  to  the  combination  of 
economy  wUh  efficiency  in  naval  arma- 
ments, or  to  the  protection  in  time  of 
war  of  our  mercantile  navy.  Many  haYc 
been  the  objections  started  against  this 
mode  of  arming ;  but  it  will  appear  in 
the  sequel  that  the  only  plausible  one 
amongst  them  is  such  as  meehanieal 
skill  could  readily  obyiate. 

No.  7  of  the  Naval  Papers  relaiea  en- 
tirely to  the  subject  of  arming :  in  the 
introduction  to  them.  Sir  Samuel  ob- 
serves : — 

*'  If  in  the  management  of  public  oon- 
cems,  after  an  eetabl^ed  practice  had  been 
departed  from,  and  notwithstanding  great 
advantagea  had  been  derived  from  the 
change,  the  old  praetioe  is  seen  to  have  been 
resumed,  it  may  well  be  supposed  Uiat, 
however  important  might  have  Been  these 
advantages,  they  were  found  to  have  been 
overbalanced  by  greater  disadvantagea :  any 
attempt,  therefore,  to  recur  again  to  that 
innovation  is  likely  to  be  ill-reoeived,  and 
the  propoeer  to  be  regarded  as  the  advocate 
of  an  iU-^nnded  BMasare. 

*'  It  ie,  however,  under.  dreansstaBees  et 
tide  nature  that  I  now  lay  before  the  pabHe 
the  following  papers,  intended  to  ^baw  at- 
tSBtloB  to  a  mode  of  armlag  vessela  of  war, 
which  I  had  introduced,  and  widdi  was 
adopted  to  a  eonsiderahle  extent  darlBg  the 
time  I  filled  the  ofl9oe  of  Inspector-Gactal 
of  Naval  Works,  but  whkdi  hss  alBce  beea 
SBtfarely  abandoned.  Although  I  am  aware 
of  the  BBfavoarride  Impressions  which  this 
sbandonment  must  ezdte  as  to  my  fnler- 
fbrenoe  hi  the  mode  of  arming  His  Majesty's 
ieet,  yet  far  firom  wishing  to  screen  frDra 
public  notiee,  my  endeavours  relative  to  tfist 
part  of  my  former  public  duty,  drcuaa* 
stances  bow  induce  me  to  resume  the  sub- 
ject, for  the  purpoee  of  showing,  by  weil- 
authentioated  futs,  that  the  diseontinuaBce 
of  that  part  of  my  mode  of  arming,  mhMk 
oonsisted  in  the  mouBting  gvns  on  the  pria- 
dple  of  BOB-fseetf,  was  aot  the  resnlt  of 
any  fawilstoaey  or  hnpraetiosMlity  dthsr  ha 
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th*  prinrifie  ilaelf  or  in  the  ntttner  in 
wyeh  for  teveral  ywn  it  had  been  praeti* 
otlly  applied}  nd  thai  the  re-adoption  of 
that  principla^  togalher  with  other  improve* 
aMBta  pr^eaed  in  theae  papera*  wonid  not 
onl J  ba  highly  adTantaceoaai  aa  affording  a 
meanaof  mora  than  dofUlimg  oar  naTal  force 
withoui  Me  addition  of  a  9hip  or  a  Mon, 
bat  Ihat  this  advantage  would  be  obtained 
with  great  faeility  and  be  attended  with  a 
considerable  dimination  of  ezpenie/'* 

As  the  Naval  Papers  referred  to  are 
out  of  print,  it  becomes  expedient,  in 
order  to  convey  clear  ideas  on  the  sub- 
lecty  to  state  the  objections  which  have 
Deen  made  to  this  mode  of  arming,  and 
to  show  that  they  were  groundless ;  for 
which  objections  UaptainSrenton's  Naval 
History  may  be  taken  as  a  text.  The 
Captain  records  the  remarkable  action  of 
the  Miltbrook  schooner  with  the  BeUone 
thus:— 

'.'  Carronade  gnna  npon  the  non«reeoil 
aystem  were  now  eoming  into  fashion.  The 
iiiUbrook  achooaer,  oomoianded  by  lie«o 
tenant  Matthew  Smith,  waa  fitted  with  theas. 
and  fought  a  very  gallant  action.  Tliia 
vessel  which  had  18  gnna  and  45  men,  fell 
in  off  the  bar  of  Oporto  with  a  French  ship 
privateer  of  36  guns  which  she  conld  not 
take,t  but  disabled  her  in  such  a  manner  as 
entirely  to  prevent  her  annoying  the  convoy 
of  which  she  had  charge.  The  MiUbrod 
was  too  mnch  disabled  to  pursue  her  enefmy. 
It  proved  afterwards  that  she  waa  the  Bei* 
Imu  of  96  guns,  and  320  men,  60  of  whom 
w«re  killed  or  wounded.  lieatenant  Smith 
waa  deaarvedly  promoted  to  the  rank  of 
oommander  and  poat  eaptain. 

"  The  mode  of  using  these  guna  was 
thought  at  that  period  to  poasesa  great  ad« 
vantages,  bnl  experience  has  decided  againat 
them  in  the  Navy,  though  they  are  still  used 
in  the  merchant  service.  They  are  thought 
to  destroy  the  upper  works,  to  break  their 
breechings,  and  dismount  themselves,  be- 

*  Many  of  th«  inprDvementa  h«r«  alluded  to, 
and  which  were  strenuousW  and  repeatedly  urged 
by  8lr  Samuel,  have  been  by  degreei  Introduced, 
■Mb  at  the  use  of  "carMttca  aad  ihells"«~"  sob> 
StUtttioc  guns  of  large  calibre  for  guns  of  unall 
Cillbre,  aa  recommended  to  Earl  Spencer  by  letter 
at  early  aa  18th  Januaiy,  1798 ;  as  represented  Ter- 
bally  to  the  Earl  of  St.  VIneeot,  In  Febraary  1801,  aa 
ftlao  by  letter  to  his  Lordship  on  the  22nd  of  the 
■one  month ;  la  whleh  letter  was  also  proposed 
'•  the  iatrodoettoa  of  howttiers  and  mortars,  and 
la  fooeral  of  pieces  of  artillery  of  light  weight"— 
•aa  "  Naval  Papen,"  No.  7. 

t  The  Bttlont  struck  her  colours,  but  the  MUt- 
araeVs  boats,  being  plereed  with  shot,  filled  with 
waiat  aa  being  laaneaed,  to  take  poaaetaioB  of  her 
pdae. 


sides-exposing  the  men  onbidetfae  bntwarlt 
in  ie-loading/'« 

That  €gperienee  has  decided  agaioft 
this  principle  cannot  be  admitted;  for 
firat,  as  to  '*  destroying  ^e  upper  works,  *  * 
experience,  on  the  contrary,  nas  poved 
that  vessels,  and  porta  of  vesseit,  too 
weak  to  adznit  of  moanting  artillery  on 
then  so  as  to  recoil,  have  been  fmfnd 
strong  enough  to  bear  very  heavy  ord* 
nance  when  mounted  oo  the  non-recoil 
system,  and  that  in  longeontipoed  ao^ 
tion.  This  was  first  evlneed  in  the  he* 
terogeneous  flotilla  fitted  out  by  General 
Bentham  in  the  year  1788,  and  which 
for  three  days  mainUined  victorious 
aetioDs  in  the  Liman  of  Otehakoff  with 
a  Turkish  fleetf  Subsequently  the 
Hedbridge,  of  160  tons,  armed  wrai  14 
earronades,  18  pounders,  had  "oae  of 
them  one  day  loaded  with  three  shot, 
which  were  all  fired  off  with  the  full 
eharse  of  powder  without  the  least  damage 
to  the  vessel."  The  Dar#,  in  1779, 
"fired  90  rounds  without  the  ship  being 
the  least  affected  by  it**  The  £iii9f 
sehooner  when  the  troops  landed  in  Hoi* 
landi  fired  400  rounds  from  her  after- 
most carronade,  without  doing  the  slightest 
injury  on  bos^,  or  even  breakinr  a 
single  pane  of  gkss  in  the  cabin  sky- 
light. At  Sir  Sydney  Smith's  celebrated 
defence  of  Acre,  by  his  direction,  Mr. 
Br«y,  (carpenter  of  the  Ttgre)^  mounted 
on  ihe  non-recoil  principle,  two  08 
pounder  earronades  in  two  djerms,  a 
species  of  bark  of  dor  6  tons  burthen,  49 
feet  in  length  by  16  in  breadth ;  also  a 
24  pounder  long  gun,  a  82  pounder  car- 
ronade, and  a  42  pounder  bowitier  on 
hoard  a  kind  of  lighter,  40  feet  in  length 
by  15  in  breadth.  All  this  ordnance  was 
fixed  on  the  non-recoil  principle.  The 
latter  vessel  was  lashed  to  the  two  therms, 
one  on  each  side  of  her,  by  which  a  kind 
of  floating  battery  was  formed ;  and  the 
five  pieces  were  worked  by  the  very 
small  number  of  eleven  seamen.  '*  The 
djerms  in  which  the  guns  were  placed 
were  oid,  and  of  weak  construction; 
nevertheless  they  were  not  materially 
affiicted  by  theshoelc,exceptmakingthem 


•  "  Brenton's  Naval  History  of  Great  Britala«" 
vol.  ii*.  P-  SSO.  Captain  Brenton  mistook  the  date 
ol  the  action,  saying  it  took  plaoe  In  1801,  wb««as 
it  really  was  18th  Nov.  1800. 

t  See  XTniisd  8trvh0  Jntmal,  ISI9>  Part  tU 
p.SdS. 
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a  little  leakj  towards  the  end  of  the 
siege,  which  lasted  »%xty  days,  although 
I  kept  up  an  ineesaant  Jire,  particularly 
during  toe  times  when  the  enemy  stormed 
die  town."*  These  instances  seem  suf- 
ficient without  quotinff  others,  to  prove 
Uiat  ordnance  mounted  on  the  non-recoil 
principle,  does  not  destroy  the  upper 
worksy  or  any  other  of  the  works  of 
Tessels  BO  armed. 

'*  To  break  the  breeching8."-*In  the 
above* mentioned  instance,  when  the  i2e<;^ 
bridge  hiui  a  carronade  loaded  with  three 
shot,  and  when  all  her  carronades  were 
fired  off  with  a  full  charge  of  powder, 
the  same  official  report  from  her  Com- 
mander stated  that  it  was  *'  without  the 
least  damage  to  the  breeching.*'  When 
the  Darty  as  above,  fired  her  80  rounds, 
it  was  '*  without  the  breeching  being  at 
all  chafed."  Many  other  such  examples 
could  .be  given  from  official  documents, 
but  sorely  these  may  suffice.  By  way  of 
contrast,  as  to  the  effect  on  the  breechings 
where  guns  are  mounted  to  recoil,  we 
may  quote  what  SirEdward  Pellew,  of 
the  Indefatigable,  says  in  his  letter  to 
the  Secretary  of  the  Admiralty  17th  Ja- 
nuary, 1797 :  '<  Some  guns  broke  their 
breechings  four  limes  over,  some  drew 
the  ring-bolts  from  their  sides,  and  many 
of  them  were  repeatedly  drawn  after  load- 
ing.**  So,  James's  "Naval  History '•re- 
cords that,  when  in  the  Volage,  arfhed 
with  3-i  pounder  carronades  mounted  to 
recoil  in  the  usual  way,  the  charge  of 
powder  was  increased  to  extend  their 
range,  every  one  of  the  breechings  gave 
way,  and  the  tphoU  of  the  carronades  upset 
— an  accident  which,  so  far  as  is  known, 
never  once  occurred  to  any  one  piece  of 
ordnance,  mounted  on  the  principle  of 
non-recoil  by  General  Bentham. 

«  Exposing  the  men  outside  the  bul- 
warks in  re -loading." — Tliis  is  the  ob- 
jection which  to  this  day  is  urged  against 
the  principle  of  non-recoil ;  it  is  this 
which  seems  so  very  plausible,  that  en- 
lightened officers  consider  it  as  insuper- 
able ;  not  that  danger  to  the  men  from  great 
Sins  seems  to  be  apprehended,  but  that 
e  men  would  be  picked  off  by  the 
musquetry  of  the  enemy :  and  it  is  this 
plausible  imperfection  which  mechanical 
skill  is  called  upon  to  do  away. 

^  Extract  ttam.  Mr.  Bray's  Memorandnni,  Slit 
Not.,  1803 :  incloted  by  the  Inipector-General  of 
Natal  Works  to  the  Secretary  of  the  Admiralty. 
S5th  Nov.,  1809. 


It  however  appears  from  experience 
that  this  danger,  evident  as  it  may  at  first 
sight  seem,  does  not  in  fact  exist  In 
the  action  of  the  MUlbraok  with  the 
BelUme,  sixty  at  least  in  the  French  ship 
were  killed  and  wounded ;  a  Freneh 
newspaper  of  the  time  said  that  no  less 
than  eighty  of  her  crew  were  killed  by 
the MiUbrooI^ 8  fire;  yet  on  board  thie 
MiUbrookf  not  a  man  was  killed !  After 
the  many  other  actions  in  which  the  ex- 
perimental sloops  and  schooners  so  armed 
were  engaged,  there  never  was  a  sfaigle 
surmise  at  the  time  that  casualties  had 
been  excessive.  Not  even  on  board  the 
Arrow  and  the  Dart,  when  these  sloops 
at  the  attack  on  Copenhagen,  1801,  were 
placed  by  Lord  Nelson  under  the  Crown 
Batteries,  the  most  exposed  of  situa- 
tions, were  the  casualties  on  board  any 
greater  than  in  other  vessels  of  the  attack- 
ing squadron.*  The  several  successive 
captures  of  the  experimental  vessels, 
never  admitted  that  their  crews  were 
more  exposed  than  on  board  other  ves- 
sels; nay,  many  of  them  professed 
that  their  men  were  safer  than  nsnal, 
and  attributed  this  happy  resnlt  to  the 
great  rapidity  with  whicn  non-recoil  guns 
were  fired. 

To  conclude  this  reply  to  objections — 
as  it  was  considered  that  the  attack  on 
Copenhagen,  1801,  had  proved  a  severe 
trial  of  General  Bentham's  mode  of 
mounting  artillery  on  the  non-reeoil 
principle,  the  lieutenant  of  the  Dart,  on 
the  2drd  July,  1803,  was  questioned 
*' about  the  Copenhagen  fight,  how  the 
JDart*sg\ms  stood,  how  many  breechings 
they  broke,  how  quick  they  fired  P  Ac." 
The  lieutenant  replied,  "Tlie  guns 
stood  well — ^no  breeching  was  broke — 
would  continue  to  fire  twice  or  three 
times  as  quick  as  other  guns — and  was 
two  hours  and  a  half  in  action,  with  the 
guns  all  perfect.*'  Lord  Nelson  must 
have  reckoned  that  guns  mounted  non- 
recoil,  could  be  fired  thrice  for  onoe  of 
those  mounted  in  the  usual  way,  whea 
he  estimated  the  Dart  and  Arrow  mm 

•  In  a  letter  firom  Mr.  J.  Feake  to  Sir  Samnel  Ben- 
tham, Mr.  Peake  tayi,  "  I  have  eat  out  the  in- 
closed for  you  to  see  how  Lord  Nelsoo  placed  tte 
Arrow  and  Darl;  be  said  to  me  that  he  considcnd 
them  to  be  of  more  ^eetiw  force  than  Uie  90^^09 
ships— it  is  evident,  as  he  placed  thAi  agaiutt  tbaae 
formidable  batteries."  TfaeipUn  of  this  attack, 
as  given  by  Captain  Brenton,  diflfers  materially 
Item  those  tliat  were  printed  soon  after  the  ooeur- 
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beiag  equal,  in  effeetive  force  each,  to  a 
90  gun  ship. 

As  to  arroSng  trading  Tesaela  in  time 
of  war,  as  recommended  by  Sir  Thomas 
Hastings,  like  the  Scotch  smacks— this 
measure  originated  with  Sir  Samuel 
Bentham,  as  appears  by  his  letter  to  £Uirl 
Speneer,  20th  Jutj,  1798,  and  br  a  mass 
or  subsequent  official  correspondence ;  it 
was  adopted  eonformably  to  his  proporals, 
and  was  carried  into  execution  according 
to  his  directions.  The  eminent  success 
which  attended  the  measure,  rested 
.  mainly  on  mounting  the  ordnance  on 
board  those  vessels  on  the  principle  of 
non-recoil.  It  seems  important  to  our 
mercantile  navy  to  be  apprized  of  a  few 
particulars  of  that  success,  since,  by  a 
similar  armament,  no  prejudice  results  to 
the  vessels  as  traders,  and  their  guns  so 
mounted  can  be  worked  without  augmen- 
tation of  their  ordinary  crews — advan- 
tages hardly  to  be  hoped  for  from  the 
mode  of  arming,  provided  for  in  regard 
to  hired  packets. 

Of  the  Scotch  smackr  spoken  of  by 
Sir  Thomas  Hastings,  the  first  of  them 
attacked  was  the  King  George;  her 
erew  consisted  of  eleven  persons,  one  of 
them  a  man  without  an  arm,  another 
of  them  a  woman.  The  King  George 
was  hailed  to  strike,  or  be  ewik,  by  a 
French  brig  privateer,  armed  apparently . 
with  at  least  16  guns,  and,  as  far  as 
could  be  guessed,  a  crew  of  from  100  to 
1 20  men.  The  privateer  was  beaten  off, 
nay,  ran  away, — ^the  smack  of  course  did 
not  run  after  her.  The  captain  in  this 
affidr  was  slightly  wounded,  out  soon  re- 
covered. After  this  time,  the  smacks 
usually  sailed  two  of  them  together. 

The  Queen  CAar/o/^tf  packet,  of  Leith, 
January  24th,  1804,  haa  an  engagement 
off  Cromer  with  a  French  brig  privateer 
of  14  guns,  a  new  vessel,  ana  full  of 
men;  broadsides  were  fired  from  boUi 
vessels;  the  engagement  lasted  for  an 
hour  and  thirtv-five  minutes,  when  the 
Queen  came  off  *'  victorious.*' 

General  Bentham  proposed  that  all 
the  navy  transports  shoula  be  armed  in 
this  mode.  The  Navy  Board  were  averse 
to  ir,  when  on  the  25th  June,  1803,  one 
of  the  surveyors  of  the  navy  being  at 
Deptford,  proposed  going  on  board  one 
of  the  transports  then  lying  there,  to 
''see  what  could  be  done."  **We]l, 
Captain  Pope,  how  were  your  former 
guns?"— Pope,   '*  Useless,  and  almost 


dangerous."  Surveyor,  ''And  how  would 
carronades  do?"  (Master  Shipwright, 
"Carronades  mounted  on  the  non-re* 
coil  principle.")  Pope,  "That  is  what 
we  want;  then  we  could  take  care  of 
ourselves,  and  not  only  that,  but  oonvoT 
all  the  trade  up  and  down  the  ChanneL 
We  were  useless  last  war,  and  very  often, 
in  waiting  for  convoy,  we  lost  our  pass- 
age, and  the  service  suffered  very  much.'* 
Surveyor,  "  But  if  yon  have  carronades 
vou  will  want  more  men." — Pope,  "  No ; 
less  to  the  guns."  Surveyor,  "  And  do 
you  think,  Captain  Pope,  that  if  you  had 
such  carronades  you  could  defend  your- 
selves ?"— Pope,  "  Yes,  and  be  sufficient 
convoy  for  all  the  trade  without  a  man* 
of-war :  and,  as  some  of  us,  would  be 
always  going  up  and  down  Channel,  the 
trade  would  never  have  to  wait  for  a 
convoy;  and  men-of-war  might  never 
be  kept  waitiuff ;  they  might  go  on  other 
services."  Master  Attendant,  "Yes, 
and  if  all  the  dockyard  transports  were 
armed  with  such  carronades,  the  Navy 
Board  might  discharge  all  the  hired 
transports,  as  the  yard  transports  would 
be  eqval  to  all  the  worK."— Pope,  "  I 
could  make  three  voyages  for  one."* 

Neither  this  nor  other  equally  strong* 
opinions,  could  induce  the  Navy  Boara 
to  arm  more  than  one  of  their  transports 
according  to  this  mode. 

IChe  advantages  of  mounting  ordnance 
on  the  non-recoil  principle,  may  be 
briefly  enumerated  as  follows  :— 

I.  Quick  firing;  some  say  twice, 
others  thrice  as  fast  as  by  the  usual 
mode.f 

2.  Only  half  the  usual  number  of  men 
required — and  even  a  eingU  man  can 


«  This  conTeiMtioB  vu  aUuded  to  in  the  In- 
fpeotor  Genenl's  letter  to  the  Secxetary  of  the 
Admiralty,  26th  Jii]t»  1803.  The  heftvy  transports 
as  then  armed  in  the  usual  mode,  threw  in  one 
round  a  weight  of  shot  of  82  lbs. ;  according  to  Sir 
Samuel's  mode,  192  lbs.  were  thrown  in  each 
round. 

t  In  the  action  of  the  MiUbrook  with  the  Haf- 
lone,  **  before  the  Btlloue  could  bring  her  second 
broadside  to  bear,  the  MiUhrook  had  fired  three 
broadsides ;  and  by  the  time  the  former  had  fired 
her  third,  the  schooner  had  discharged  eleven  broad- 
sides. Such  was  the  rapidity  of  firing  where  no 
time  was  lost  by  running  out  the  guns.  The  Mill- 
krooife  carronades  were  seemingly  fired  with  as 
much  precision  as  quickness,  for  the  Belhne  ftom 
broadsides  fell  to  single  guns,  jmd  showed  by  her 
sails  and  rigging  how  much  she  had  been  cut  up  by 
the  schooner's  shoU."  James's  "  Naval  History,^' 
Tol.  li.,  p.  482—4.  On  board  the  Peremptwe,  24 
guns,  Captain  Evans,  when  in  Torbar,  a  24  pounder 
carronade  was  fired,  shotted,  eewen  times  in  ninety- 
five  teconde. 
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coDtioue  to  fire  a  carronade  of  the  largest 
calibre  in  cases  of  urgenoy. 

3.  Should  the  men  be  called  away 
from  their  gun  for  other  duties,  it  eaa 
be  left  without  staylne  to  secure  it. 

4.  No  weather  too  bad  to  prevent  the 
use  of  a  gun,  so  long  as  a  man  can  stand 
to  load  it. 

5.  Guns  so  mounted,  never  jump. 

6.  The  strain  on  the  breeching  is  less 
in  firing  than  when  guns  are  mounted  on 
the  usual  mode. 

7.  Vessels  not  built  for  purposes  of 
war,  are,  any  of  them,  strong  enough  for 
this  mode  of  mounting  the  largest  car- 
ronades,  since  in  this  manner  they  can 
he  fixed  to  parts  of  vessels  sufficiently 
strong,  though  the  timbers  be  weak. 

8.  Guns  so  mounted  occupy  little 
space,  and  do  not  encumber  the  decks 
with  relieving  tackle,  or  come  in  the 
way  of  large  hatchways. 

9.  Weight  of  the  carriage  not  more 
than  a  third  of  that  of  a  usual  carriage. 

10.  Time  for  manufacturing  a  carri- 
age, about  a  third  of  that  for  a  carriage 
In  the  usual  mode. 

11.  Expense  of  a  carriage  about  a 
third  of  the  usiial  cost. 

12.  Simplicity  of  the  carriage  and  ap- 
paratus. 

13.  Shot  thrown  considerabljr  farther, 
than  when  the  gun  from  which  it  is  fired 
is  suflTered  to  recoil — Whence  the  expedient 
resorted  to  in  the  navy  of  lathing  a  gun. 

Such  being  the  advantages  of  the  non« 
recoil  principle,  as  proved  by  the  ex- 
amples above  given,  it  now  remains  for 
the  mechanical  genius  of  the  day,  to 
remove  the  onlv  plausible  objection  to  a 
very  general  adoption  of  that  principle, 
namely,— exposure  of  the  men  in  load- 
ing,— and^however  falacious  that  objec- 
tion may  heretofore  have  proved  in 
actual  warfare,  it  well  deserves  attention, 
and  would  well  reward  any  invention 
that  would  remove  it. 

Sir  Samuel  Bentham  has  indicated 
that  the  object  in  view  might  be  attained, 
either  by  improving  upon  the  attempla 
that  have  been  made  to  load  a  gun  at  the 
breech,  or  by  "contriving  an  apparatus 
for  loading  the  gun  at  the  exterior  of  the 
port,  without  either  drawing  the  gun  in 
or  placing  the  men  outside,  or  the  load- 
ing at  the  breech."*  In  the  year  1830 
he  had  himself  devised  such  an  appa- 
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rattts,  with  the  oiBelcncy  of  whidi  W 
expressed  himself  well  satisfied ;  bm 
neither  drawing  nor  aoto  baa  be^  foond 
indicating  the  particulars  of  this  inTe»< 
tion. 

Should  any  engineer,  civil  or  military* 
be  disposed  tore-introduee  the  neo-reooil 
mounting  of  ordnance,  the  fellowing 
memoranda  of  desiderata  may  be  of  use ; 
they  were  deemed  of  importance  at  ihm 
beginning  of  this  century,  and  may  be  ao 
stilL 

That  by  means  of  a  qhock  of  greater 
or  less  thiduiess,  the  height  of  the  earri* 
age  be  adapted  to  the  height  of  fthe  pert 
sill. 

That  the  carronade  be  so  adjnsted  ac- 
cording to  the  thickness  of  the  side  of 
ihe  vessel,  aa  to  ensure  against  daager 
of  setting  fire  to  the  ship.* 

That  the  breechiass  be  of  rope  of  a 
ffood  make,  and  well  stretobed  befor* 
being  roven. 

Sixes  of  breechings  found  suitable  in 
actual  service: — 

for  a  32  pounder  carronade  9    inches. 
„     24        ,        .         .       8i      „ 
„     18         .        ,        .       7i     „ 
„     12        ...       6       „ 

That  the  cascabel  rings  be  sufficiently 
opened  to  receive  these  breechings,  and 
that  the  opening  be  duly  rounded  off 
and  smoothed. 

That  the  bolsters  be  duly  rounded  off 
and  smoothed. 

That  on  the  outside  of  the  Teasel  the 
breechings  be  let  into  grooves  in  the 
chocks,  so  as  to  protect  the  breechings 
from  being  rubbed  against,  when  along* 
side  of  other  vessels. 

That  the  rammer  be  of  rope,  or  of 
other  jUxibU  material,  as  by  this  expe- 
dient the  men  while  ramming  in  the 
shot  are  not  exposed  to  the  enemy's  fire. 

That  for  uaining  the  gun,  rolimg 
handspikes  be  provided-f 

That  where  it  should  be  expedient  to 
cut  tioles  for  the  breeching  in  the  vessel's 
side,  great  care  be  uken  to  line  them 
with  lead,  or  other  material,  as  scuppers 
are  lined,  to  prevent  leakage,  and  to 
form  a  smooth  surface  for  the  breeching 
to  pass  over. 

•  When  the  direction  of  fitting  sbiiM  on  thli 
principle  wM  token  ftom  Sii  Somuol  and  confidod 
to  the  Navy  Board,  vessels  were  so  iltted  that  tlM 
carronade  could  not  be  fired  wlthont  setting  fire  to 
the  veaseL  .  ^ 

t  A  model  of  this  invention  of  Sir  Bamusl  Ben- 
tham, was  presonted  to  tbe  Secretary  of  the  ITnitad 
SorvlM  MoaMDu  to  b^thne  depoHtod. 
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[At  I 


the 


NdtiMt  of  th«  writer,  we  nyubllih  ftom  ttM  Ip 
e  foUowIng  notable  ehAUeofe  te  the  r  ~ 


OkmHeh,  of  BstvtdcK  Im^, 
world— Sd.  M.  M.] 


7>»  /;U  MaihtmattcUmM  of  the  Nineteenth 
Omiwy, 

Gentlemen,  —  The  under- mentionecl 
equations  demonstrate  and  prove  the 
diBtance  of  that  beautiful  luminary  the 
sun,  (independently  of  narallax  or  tran- 
sitorial  phenomena),  and  will,  I  hope,  tet 
at  rest  inl  mistrust  upon  this  grand  and 
sublime  question,  which  has  engaged  th« 
attention  of  all  lovers  of  astronomy, 
eter  sinee  the  cuitiFation  of  seienoe 
began.  Hie  data  which  I  employ  are 
the  leneths  of  the  apparent  day  and  night 
on  the  longest  and  tnortest  days  of  the 
year,  the  radios  of  the  globe  we  inhabit, 
and  the  versed  sine  of  the  obliquity  of 
the  ecliptic. 

With  this  data,  and  the  known  fact 
that  the  earth  moves  nearly  in  an  ellip- 
tical orbit,  I  deduce  two  independent 
eauations,  and  having  the  same  number 
of  unknown  quantities,  their  respective 
values  are  truly  limilmi  to  a  knowB^ 
definite,  and  satisfaetory  result  The 
absolute  values  of  the  required  quantities^ 
raoooraey  of  the  dis- 


wUl  prove  the 
tanee  (obtsiiMd 


by  a  transit  of  Yenus 
(»-jf)#« 


over  the  son's  disk),  bttt  they  will  also 
demonstrate  an  error,  respecting  the 
eccentricity  of  the  earth*s  orbit,  or  half 
distance  between  the  foci ;  consequently 
the  ellipse  will  be  much  nearer  to  a 
circle  tnan  astronomers  have  hitherto 
considered  it  to  be. 

I  am  well  aware  by  making  these  re- 
marks I  plaee  myself  antagonbtical  with 
mathematicians  upon  this  subject,  hot 
truth  and  demonstration  will  ultimately 
prevail  over  authority  and  unintcntioniu 
error.  In  eoneluslon,  and  'for  the  sake 
of  puUidty,  I  entreat  all  genUemen  who 
are  willing  to  aid  pnre  algebra,  to  make 
these  equations  as  publie  as  they  possibly 
ean  ;  for  I  wish  them  to  stand  the  test  of 
the  learned;  by  so  doing,  they  will  suc- 
cour the  cause  of  science  in  one  of  the 
noblest,  grandest,  most  sublime  of  all 
questions  that  ever  came  under  the  cog- 
nisance of  erring  man. 

I  remain,  Yours,  &c., 

JOHll  KlMtt, 

Algebraist* 

Upper  Brook-f treet,  Ipewtch,  Snilblk, 
^       '  ras,iS4S. 


4»y(«  +  y)  +  (»-y)«"i  "  (<»-y)* 

600   «  ay 

Seconds, 
a -the  length  of  the  day  on  2Ut  Dec.     •-  86430*04 
f,  21st  Jane     -  86412-93 

the  earth*8  equatorial  radios  .    —    3962*5    miles, 

versed  sine  23  deg.  27  min.  22*81  sec.  —  '0626363238 
00 —the  distance  of  the  son  on  the  longest  day. 
jr^         M  „         on  the  shortest 


Data. 


ensAV  isfNvoir  naAmaen  flam.-^-to  affobv  vbans  fob  bffbotvaixt  omAiwmo 
vtiB  Mamopous }  ro  pmBSBavB  raa  thambs  fbom  vbb  impubivibs  at  fbbsbmv 
pAssiire  ism  it  ;  ahb  to  oollbct  all  tbb  pRoBtroa  of  tbb  sbwbbs  fob  appli- 

OATIOB  TO  AeBIOVITVBAt  POBPOSBS.      BT  J.  J,  MOBBVrOOB,  BSO.* 


Before  a  remedy  csn  be  appreciated,  the 
extent  aad  cause  of  the  evils  complained  of 
mast  be  understood.  It  is  therefore  deemed 
well  to  make  some  preliminary  remarka, 
with  the  view  of  elucidating  our  actual  posi- 
tion, in  respect  to  the  effeotual  drainage  of 
the  metropolis ;  the  preservation  of  the 
Hiames  from  the  impurities  at  present  pass- 
ing into  it ;  and  the  coUeetion  of  the  pro- 

*  PaMlthed  sepanrtely  la  a  pamphlet  fem  by 
iU.Uk^hamW)imi. 


dace  of  the  sewers  for  sgricultursl  pur- 
poses. 

The  level  of  the  Thames  is  far  too  high 
for  the  metropolis  to  be  drained  into  it. 
Many  localities  lie  scarcely  above  high 
water-mark.  A  sewer  oonstmcted  at  a 
depth  of  twelve  feet,  is  very  inadequate  to 
drain  the  houses }  and  yet  it  is  to  that  ex- 
tent under  high  water,  and  cannot  empty 
itself,  excepting  when  the  Themes  shall 
have  receded  towards  low  water.    During 


640 


GREAT  LONDON  DRAIN A0£  PLAN. 


tliiB  retention  of  tlie  reAtae  in  the  sewers, 
end  by  the  deposit  formed  in  eonseqnenoe  of 
its  being  at  rest,  there  arises  tiiose  eanses  of 
oompUint  which  are  dailj  beoomin;  more 
manifest ;  and  of  all  evils  which  have 
erer  been  propounded  for  the  destmetion 
of  a  town,  there  is  probably  none  greater 
than  that  of  the  remoyal  of  all  offensiTO 
bonse  reftise  into  the  sewers,  for  the  pur- 
pose of  its  being  conveyed  into  the 
Thames. 

The  strictest  laws  were  formerly  in  ex-, 
btence  to  prevent  the  pollution  of  the 
Thames ;  and  Courts  of  Conservancy  are 
stiU  not  completely  abrogated.  The  evasion 
of  the  laws  referred  to,  and  the  adoption 
of  modem  hoase  arrangements  (water 
doseti),  has  produced  so  iigurious  an  effect 
on  the  Thames  water,  that  the  dty  of  Lon- 
don has  now,  for  many  years,  interdicted 
its  use,  even  for  watering  the  streets.— The 
general  flatness  of  the  drainage  area  has 
involved  us  hi  a  most  serious  difficulty.  The 
name  of  the  "  Tidal  River  Fleet,"  was  first 
changed  into  the  **  Fleet  Sewer,"— «  Ponds," 
•'  CanaLi,**  "  Rivulets,"  "  Brooks,"  and 
omamentel  Park  waters,  are  all  assuming 
the  character  of  stagnant  sewers.  Cess- 
pools, which  when  kept  dry,  are  by  no  means 
very  offensive,  are  now  everywhere  over- 
flowing, the  liquid  soakfaig  into  wells; 
while,  to  crown  all,  the  Thames,  the  natural 
inlet  of  air,  and  the  chief  opening  for  ven- 
tilating 300,000  houses,  itself  inures  the 
atmosphere  with  exhalations,  producing  the 
very  disesses  which  all  are  desuous  to  avert! 
If  proof  were  wanting  "  that  Typhus  Fever 
and  Cholera"  '<  are  intimately  connected 
with  sewer-mouths,  and  rivers  receiving 
the  contents  of  sewers,"  it  is  afforded  by 
the  virulence  of  the  late  cases  of  cholere  oit 
board  the  hulks  at  Woolwich,  immediately, 
above  the  spot  where  a  sewer  empties  itself 
into  the  Thames. 

Again, — ^the  difficulty  which  exists  in 
respect  to  the  removal  and  use  of  the  refuse 
of  the  metropolis,  arises  from  its  lying  in  a 
koUow  or  dead  level ;  and  from  the  enor- 
mous quantity  which  has  accumulated,  and 
which  is  daily  produced.  The  land  within 
■even  miles,  cannot  take  one  half  of  thesoUd 
manure  whidi  must  be  constantiy  got  rid  of. 
The  remaining  portion  has  to  be  sent  to  a 
greater  distance,  at  a  very  considerable 
cost,  and  the  most  valuable  of  all  manures 
is  only  removed  from  houses  at  a  heavy 
ehaige  to  the  inhabitants.  Beyond  all  this 
Tast  quantity  of  solid  manure,  there  are 
the  liquid  contents  of  all  the  sewers  to  be 
disposed  of.  Any  oomprehensive  plan  must 
be  adopted  to  the  removal  of  200,000,000 
tons  of  Uquid  annually.  While  this  is 
worse  thin  WMted,  6,000,000  acres  of  land 


remain  uncultivated  in  Bngland  alone,  the 
Labour  Question  and  the  Support  of  the 
Poor  naturally  involving  us  eontinnally  in 
new  difficulties. 


It  is  evident  from  the  above,  that  the 
metropolis  requires  a  lower  level  for  its 
drainage  than  that  which  it  at  present  poss- 
esses; and,  to  preserve  the  Thames  from 
pollution,  a  locdity  is  required  into  wbidi 
the  reftise  can  be  safely  and  advantageously 
oonveyed. 

The  plan  wUch  is  adapted  to  dbot  these 
objects,  consbts  in  tiie  oonstrucUon  of  two 
main  trunk  ohannels,  or  sewers,  one  on 
each  side  of  and  nearly  parallel  with  the 
Thames.:  These  sewers  will  be  made  by 
boring  or  tunnelling,  so  as  to  avoid  inter- 
ference with  the  strsets,  under  whkk  they 
will  pass  at  such  a  deptii,  as  to  insure  the 
safe  execution  of  the  work,  and  the  perfect 
drainage  of  the  lowest  bcdities  of  the  me- 
tropolis. They  will  commence  in  the  East 
and  will  pass  in  a  westerly  direction,  under 
the  existing  sewors,  the  contents  of  which 
0nstead  of  flowing  into  the  Thames)  will 
pau  through  the  shafts  into  the  lower  pro- 
posed sewer.  As  the  natural  drainage  area 
does  not  afford  suffident  fell,  an  additional 
fell  or  inclination  will  be  given  to  tiie  new 
subterranean  aqueduct,  and  the  reftise  wQl 
flow  eastward,  into  a  deep  wdl,  or  reneptade, 
out  of  which  it  will  be  constantiy  pnmped^ 
•o  as  to  prevent  all  interruption  to  the  cor- 
.  tent  of  the  contents  of  the  present  sewen. 
An  offensive  effluvia  will  be  destroyed  before 
the  liquid  will  be  rsised,  and  it  will  then  be 
adapted  for  use  over  the  oontiguons  country , 
or  sold  in  a  moist  or  d^  state— like  guano. 

This  plan  is  perfectiy  adapted  to  the 
whole  drainage  arcfi  of  the  metropolis. 
The  house  drainage  and  sewersge,  whidi 
exist,  will  not  be  interfered  with,  but  made 
effident.  By  an  additional  fell  being  giveut 
all  difficulty  in  respect  to  drainage  ceases, 
and  all  new  sewers  may,  in  conseqnenoe, 
be  oonstructed  of  a  much  smaller  size. 

Nearly  every  one  of  the  objects  enume- 
rated in  the  appointment  of  the  Sanitary 
Commissioa  has  been  very  felly  considered, 
and  the  required  alleviation  and  remedy  is 
oontained  in  the  plan  proposed.  The  Tliamea 
bdttg  preserved  from  the  pollution  now 
poured  into  it,  will  be  again  available  for 
use ;  and  there  is  no  work,  the  execution 
of  which  will,  in  the  present  day,  eonfer 
equal  advantages  on  the  metropolis  and  on 
the  country  generally — ^nor  can  any  woik  be 
undertaken,  of  a  more  re-produetive  ehe- 
racter. 


These  are  subjects  which  concern  every 
one  of  the  inhabitants,  who  having  Imled 
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the  Mtaial  loarw  of  thdr  fopplf  of  water, 
have  to  pay  exorbitantly  for  that  which  ia 
brought  from  a  distance ;  and  who  are  lo 
heavily  taxed  for  the  reoiOTal  of  that  refoie, 
which,  at  the  meet  moderate  estimate,  is 
worth  leveral  hondred  thousand  pounds 
a  year. 

There  can  be  no  greater  danger  to  a  dty, 
than  that  its  river  should  become  its 
eatmy ;  nor  any  greater  danger  to  a  country, 
than  that  ito  firids  lie  nncoltiTated ;  and 
the  qnestlon  whieh  erery  one  is  bound  by 
his  duty  to  the  public  to  answer,  resolves 
itself  into  this,  '*  What  can  I  do  to  remove 
the  existing  sonroes  of  danger  to  the  metro- 
polis, and  to  the  country  at  large?  " 

London,  December  18, 1848. 


OH  THB  BTniMGTH  OF  MATXRIAZ.S,  A% 
INVLUBMCKD  BT  THB  BXISTBMCB  0& 
NON-BXISTXNCB  OF  CBRTAXN  MUTUAL 
STBAIN8  AMONG  THB  PARTXCLBS  COM- 
FOSIHO  THBM.  BY  JAMBS  THOMSON, 
JUK.,   M.A.,    COLLBGB,   GLASGOW. 

[From  the  Cambridge  and  Dublin  MaHMmatioal 
Journal.  Not.  1848.] 

My  principal  object  in  the  following  pa* 
per  is  to  show  that  the  absolute  strength  of 
any  material  composed  of  a  substance  pos- 
sessing ductility  (and  few  substances,  if  any, 
are  entirely  devoid  of  this  property),  may 
vary  to  a  great  extent,  according  to  the 
state  of  tension  or  relaxation  in  which  the 
particles  have  been  made  to  exist  when  the 
material  as  a  whole  is  subject  to  external 
strain. 

Let,  for  instance,  a  cylindrical  bar  of 
malleable  iron,  or  a  piece  of  iron  wire,  be 
BBade  red  hot,  and  then  be  allowed  to  cool. 
Its  particles  may  now  be  regarded  as  bein^ 
all  completely  relaxed.  Let  next  the  one 
end  of  the  bar  be  fixed,  and  tiie  other  be 
made  to  revolve  by  tortion,  till  the  par- 
ticles at  the  drcumference  of  the  bar  are 
atrained  to  the  utmost  extent  of  which  they 
can  admit  without  undergoing  a  permanent 
alteration  in  thdr  mutual  connection.*  In 
this  condition,  equal  dementa  of  the  cross 
sectioo  of  the  bar  afford  resistancea  propor- 
tional to  the  distances  of  the  elements  from 
the  centre  of  the  bar ;  since  tiie  particles 
are  displaced  from  their  positions  of  relax- 
ation through  spaces  which  are  proportional 
to  the  distances  of  the  particles  from  the 
centre.    The  couple  which  the  bar  now  re- 

•  I  here  eMume  the  existence  of  a  definite  "  elat- 
Ue  limit,"  or  a  limit  within  which  if  two  particles 
of  a  tabatanco  be  cUspIaeed,  they  will  retnm  to 
thoir  original  relatito  poeitions  when  the  dlitnrb* 
ing  force  is  removed.  The  oppotlte  conclusion,  to 
which  Mr.  Hodgkinson  seems  to  have  been  led  by 
some  interesting  experimental  remits,  will  be  con- 
sidered at  a  mote  aavaaoed  part  of  this  paper. 


slats,  and  which  is  equal  to  the  sum  of 
the  couples  due  to  the  resistancea  of  all  the 
elements  of  the  section,  is  that  which  ia 
commonly  assumed  as  the  measure  of  the 
strength  of  the  bar.  For  future  rderence, 
this  couple  may  be  denoted  by  X  and  the 
angle  through  which  it  has  twisted  the  loose 
end  of  the  bar  by  9. 

The  twisting  of  the  bar  may,  however,  be 
carried  still  brther,  and  during  the  progress 
of  this  process  the  outer  particlea  will  yield 
in  virtue  of  thdr  ductility,  those  towarda 
the  interior  assuming  snocesnvdy  the  con- 
dition of  greatest  tsndon ;  until,  when  the 
twisting  has  been  suflldently  continued,  all 
the  particles  in  the  section,  except  those 
quite  dcee  to  the  centre,  will  have  been 
brought  to  aflTord  their  utmost  resistance. 
Hence,  if  we  suppose  that  no  tha^  in  the 
hardness  of  the  substance  composing  the 
material  as  resulted  from  the  sliding  of 
its  partides  past  one  another;  andthati 
therefore,  all  small  dementa  of  the  sectloB 
of  the  bar  afford  the  same  lesistoBoey 
no  matter  what  thdr  distaaees  from  the 
centre  may  be ;  it  is  eesy  to  prove  thst  the 
totd  resistance  of  the  bar  is  now  f  of  what 
it  was  in  the  former  case ;  or,  according  to 
the  notation  already  adopted,  it  is  now  ^L.* 


*  To  prove  this,  let  r  be  the  radhis  of  the  bar,  ff 
the  utmost  force  of  a  unit  of  area  of  the  section  to 
resist  a  strain  tending  to  make  the  particles  slide 

Eit  ^ne  another »  or  to  resist  a  shearing  strain,  as 
is  commonly  called.    Also,  let  the  section  ot,  the 
r  be  stiiq^sed  to  be  divided  into  an  Infinite  nom- 
'  -^ber  of  esncentrlo  annular  elements;  the  radius  of 
any  opet  of  these  being  denoted  by  «,  and  iU  area 

Now,  jfhen  only  the  particlea  at  the  eircom- 
ferenoe  ate  strained  to  the  utmost ;  and  when,  there- 
fore, ^efweee  on  equal  areas  of  the  various  ele- 
,  mentaai*  proportional  to  the  distances  of  the  ele- 

tnenti  firom  the  centre,  we  have  9  '  for  the  force  of 

a  unit  of  area  at  the  distance  «  from  the  centre. 
Hence  the  total  tangential  force  of  the  element  ia 


^2  7rxdx.ti — , 

r 


and  the  couple  dae  to  the 


element  is 
1 


- ar,  2ir*dla: .  i|— -  2  irif— .*•</« : 

and  therefore  the  total  couple,  which  has  been  de- 
noted above  by  X,  is 


-2Wq-y*;*»rfr, 


that  is, 

X-iirijr* («). 

Next,  when  the  bar  has  been  twisted  so  much  that 
all  the  particles  In  its  section  afford  their  utmost 
resistance,  we  have  the  total  tangential  force  of  tha 
element 

B2w«rd^.if, 

and  the  coople  due  lo  the  same  element 
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.  Jf,  «fteE  tiiiff  aU  «xtonud  itiviii  be  re* 
inofed  from  the  bar,  it  will  aitame  «  poBi- 
tion  of  eqailibrium,  in  which  the  outer  par- 
ticles will  be  strained  in  the  direction  oppo> 
site  to  that  in  which  it  was  twisted  and  in 
the  inner  ones  in  the  same  direction  as  that 
of  the  twisting*  the  two  sets  of  opposite 
couples  thus  produced  among  the  particles 
of  the  bar  balaaciRg  one  another.   It  is  easy 
to  show  that  the  line  of  separation  between 
the  particles  strained  in  the  one  direction, 
and  those  in  the  other,  is  a  circle  whose 
redius  is  i  of  the  radius  of  the  bar.    The 
particles  in  this  line  are  eridentlj  subject  to 
no  strain*  when  no  external  couple  is  ap* 
plied.    The  bar  with  its  new  molecular  ar- 
rangement  may  now  be  subjected,  a$  oflm^ 
08  we  please,  f  to  the  couple  ^Z«i  without 
undergoing    any    farther   alteration ;    and 
therefore  its  ultimate  strength  to  resist  tor- 
sion, in  the  dii^cium  of  the  couple  X,  baa 
been  considerably  increased.    Its  strength 
t9  resist  torsion  in  the  opposite  direction 
has,  howcTer,  by  the  same  process,  been . 
much  diminished ;  for,  as  soon  as  its  free 
extremity  has  been  made  to  rerolve  baek- 
wards   through  an  angle  oi  %9  from  the 
position  of  equilibrium,  the  particles  at  the 
circumference  will  ha?e  suffered  the  utmost 
displacement  of  which  they  can  admit  with- 
out undergoing  permanent  alteration.    Now 
it  is  easy  to  proTe  that  the  couple  required 
to  produce  a  certain  angle  of  torsion  is  the 
same  in  the  new  state  of  the  bar  as  in  the 
old4    Hence  the  ultimate  strength  of  the 


Htnee  the  total  eouple  doe  to  the  entiM  Mction  Is 
-2wiiy  J«*ilr-|wflr». 

But  this  quantity  it  ^  of  the  Tslne  of  X  In  formula 
(a).  That  la,  the  couple  which  the  bar  resiste  in 
this  case  h  A  X,  or  A  of  that  which  It  resists  in  the 
former  case. 

*  Or  at  least  thej  are  sabject  to  no  strain  of  tor- 
sion either  in  the  one  direction  or  in  the  other; 
though  they  may  perhaps  be  subject  to  a  strain  of 
compression  or  extension  in  the  direction  of  the 
length  of  the  bar.  This,  howcTer,  does  not  fldl  to 
be  considered  In  the  present  Inrestigation. 

f  This  statement,  If  not  strictly,  is  at  least  ex- 
tremely nearly  true:  since  from  the  experiments 
made  by  Mr.  Fairbalrn  and  Mr.lHodgkinton  on  cast 
Iron  (See  various  Meporis  of  tk$  BriUsh  Associa- 
tion), we  may  conclude  that  the  metals  are  influ- 
enced only  In  an  extremely  slight  degree  by  time. 
Were  the  ban  composed  n  some  substance,  such 
ac  sealing  wax.  or  hard  pitch,  possessing  a  sensible 
amount  of  Tiseidity,  the  statement  in  the  text  would 
not  hold  good. 

}  To  prove  thli,  let  the  bar  be  supposed  to  be 
divided  Into  an  Infinite  number  of  elementary  oon- 
centric  tubes  (like  the  so-called  annual  rings  of 
growth  In  trees);  to  twist  each  of  these  tubes 
through  a  certain  angle,  the  same  couple  will  be 
required  whether  the  tube  is  already  suqect  to  the 
action  of  acwiple  af  aDymodnata  amMBtln  altliat 


bar  when  t«irte4  bftokfrvdi^  it  l^ 
by  a  couple  amovntiiig  to  only  %L»  B«it 
as  we  haTO  tee&r  it  is  ^L  when  the  wire  k 
twUted  forwards.  That  ist  tken,  Tke  Wirt 
in  it 9  Mm  etate  Jktu  twice  «  mmch  dmnpik 
tq  reeiet  toreion  inikcoac  dkreeUcmm  U  Aat 
to  reeiet  it  in  the  other. 

.  Prineiplee  quite  siniUr  to  the  luiet«iii(, 
operate  in  regard  to  beaBMSufajasted  toeron 
s^ain*  Aj,  howerer,  my  chief  o^ieci  aft 
present  is  to  point  out  the  eiisfenee  of  swk 
prindplee,  to  indioate  the  mede  In  wkieh 
tbey  are  to  be  ipplied,  and  to  ahow  theif 
gnoat  practical  importanee  in  the  dstermiM* 
tion  of  the  atrength  of  maikerialst  I  aeed 
not  enter  fWy  into  their  applioatioa  in  the . 
case  of  cross  straiu.  The  infeetigttioa  i» 
this  case  closely  reaembles  that  in  the  case  of 
torsion,  but  is  more  complicate  on  aooonnt 
of  the  different  ultimate  resistances  aflbrded 
by  any  material  to  tension  and  to  eomprea* 
sion,  and  on  account  of  the  numerous  rarie- 
tiea  in  the  form  of  section  of  beams  whl^ 
for  different  purpoMS  it  is  found  adTisaUe 
to  adopt.  I  shall  therefore  merely  make  a 
few  remarks  on  this  subject. 

If  a  bent  bar  of  wrought  iron,  or  other 
ductile  material,  be  straightened,  its  par- 
tides  will  thus  be  put  Into  such  a  state,  that 
its  strength  to  resist  cross  str^,  in  the 
direction  towards  which  It  has  beenstralglit- 
ened,  will  be  rery  much  greater  than  its 
strength  to  resist  it  In  the  opposite  diree- 
tion,  each  of  these  two  resistances  ht6a% 
entirely  different  from  that  which  the  sane 
bar  would  afford,  were  its  parddes  all  re- 
lazed  when  the  entire  bar  is  free  from  ex- 
ternal strain.  The  actual  ratloa  of  theae 
various  reslstaaoes  depend  on  the  oompa^- 
tire  ultimate  resistances  afforded  by  the 
sttbstanoe  to  oompreadon  and  extensions 
and  also,  In  a  very  materid  degree,  on  the 
form  of  the  section  of  the  bar.  I  may  how- 
ever atate  that  In  generd  the  variations  hi 
the  strength  of  a  bar  to  resist  cross  strain, 
which  are  oceadoned  by  varlationa  In  Its 
molecular  arrangement,  are  mudi  greatsr 
even  than  those  which  have  ahraady  beea 
pointed  out  as  occurring  In  the  strength  of 
bars  subjected  to  torsion. 

What  has  been  already  stated  is  quite  wf- 
fldent  to  acoonnt  for  msnj  very  dlsoordaat 
and  perplexing  results  whidi  have  beea 
arrived  at  by  different  experimenters  on  the 
straigth  of  materials.  It  scaredy  ever 
occurs  that  a  materid  Is  presented  to  ««« 
dther  for  experiment  or  for  sppHoatlon  to  « 


diraetion,  or  nat.     H«Mi»  to  twiat  i r_7-. -- 

what  i«  the  saaM  thing,  to  twM  the  vhd^JhS^ 
through  a  oartaln  ngle,  tlit  «ama  ooupla  wfll  ¥• 
rwiutred  whether  the  yarfMU  aleaaeBtaiT  takes  bs 
or  be  not  nlaxed,  whan  tha  her  as  a  wfiele  isfine 
ftom  extend  stmin. 


ON  TRS  8TBB1ICI9H  Of  MAfSfttAlS. 


nnqtiMd  me,  in  which  th«  partiderare  tm 
from  great  mutual  strains.     Processes  have 
already  been  pointed  oat  by  which  we  may'* 
■e  pleasure  produce  certain  peeuBar  stndnt 
of  tfaia  ktnd.     Theae*  or  other  proeeaaa* 
prodnciog  somewhat  similar  strains,  are  used 
in  the  manufacture  of  almost  all  materials. 
Thus,  for  Instance,  when  malleable  iron  has 
YMeiTud  ita  final  eonformation  by  the  pro* 
oeaa  termed  eM  •waging^  that  is  by  ham- 
mering it  till  it  is  cold,  the  outer  |^rticlea 
exist  in  a  state  of  extreme  compression,  and 
the  internal  ones  in  a  state  of  extreme  ten- 
sion,   nie  same  seems  to  be  the  ease  in 
aaat  iron  when  itjs  taken  from  the  monU 
in  which  it  has  been  caat.    The  outer  por« 
tions  have  cooled  first,  and  hare  therefore 
contracted  while  the  Inner  ones  still  con- 
tinued expanded  by  heat.    The  inner  ones 
then  contract  as  they  anbeequently  eool» 
and  thus  they  as  it  were  puU  the  outer 
ones  together.      That  is,  in  the  end,  the 
outer  ones  are  in  a  state  of  compression, 
and  the  inner  ones  in  the  opposite  oondttlmu 
The  foregoing  principles  may  aerre  to  ex* 
plain  the  true  cause  of  an  important  faot 
obsenred  by  Mr.  Eaton  Hodgkinson  in  his 
Talaable  researches  in  regard  to  the  strength 
of  cast  iron  (tUpftrt  oftk%  BHtUh  Afoeimm 
tUm  for  1837,  p.  362).*    He  found  that, 
contrary  to  what  had  been  preriously  sup- 
posed, a  strain,  however  small  in  compari- 
son to  that  which  would  occasion  rupture, 
waa  suficient  to  produce  a  set  in  the  beami 
on  which  he  experimented.    Now  thia  ia 
just  w)iat  should  be  expected  in  accordance 
with  the  principles  which  I  haTC  brought 
forward;  for  if,  from  some  of  the  caufea 
already  pointed  out,  Tsrioua  parta  of  a  beam 
preriously  to  the  application  of  an  external 
force  have  been   strained  to   the  utmosti 
when,  by  the  application  of  such  force,  how- 
erer  small,  they  are  still  farther  displaced 
from  their  positions  of  relaxation,  tliey  moat 
necessarily  undergo  a  permanent  alteratioB 
in  their  connection  with  one  another,  an 
alteration  permitted  by  the  ductility  of  the 
material ;  or,  in  other  words,  the  beam  as  a 
whole  must  take  a  aet. 

In  accordance  with  this  explanation  of 
the  fact  obserred  by  Mr.  Hodgkinson,  I  do 
not  think  we  are  to  conclude  with  him,  that 
*•  tfa>B  maxim  of  loading  bodies  within  thft 
daatio  limit  haa  no  ftMmdatian  In  nature." 
It  appeara  to  me  that  the  defeat  of  elaaticsty 
which  he  has  shown  to  occur  even  with  rery 
dight  strains,  exists  only  when  the  strain  is 
applied  for  the  first  time ;  or,  in  other  words, 

*  For  ftirther  information  regarding  Mr.  Hodg- 
kinton't  vtowi  and  expertanMiU,  lae  his  eommuai- 
caftioni  In  the  TranMctiotu  0/  th«  SecUoiu  cf  ik§ 
BriHth  A9$9e4aUom  ft>r  the  y«an  IMS  (p.  SS)  and 
1S#4  (p.  3S),  and  a  work  by  him,  enUtled  XttpdH- 
Miftlai  lUitttrehM  on  tkeStniuth  and  oVmfr^pw 
iU*  i4  Coit  ZfM.    tre.    IMC 
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tlMt  If  a  hmutt  has  nbeady  baen  aoted  on  b^ 
a  aonaidarable  strain,  it  may  again  be  sub* 
jeotad  to  any  suudler  strain  in  the  same* 
direction  witbmit  its  taking  a  aet.  It  wiU 
readily  be  seen,  howerer,  from  Mr.  Hodg* 
kinson's  experiments,  that  the  term  **  elaa- 
tio  limit,"  aa  commonly  employed,  ia  entirely 
Tague,  and  must  tend  to  lead  to  erroneovi' 
SMulCa. 

The  oonaiderationB  addneed  aeem  to  vm 
to  show  oleariy  that  there  really  exist  tw 
dMtic  ImHU  for  any  material,  between; 
which  the  displacements  -or  deflexions,  or 
what  may  in  general  be  termed  the  ehangan 
of  form,  must  be  tonfined,  if  we  wish  to 
avoid  giring  the  material  a  aet  1  or,  in  tfa» 
eaae  of  rariable  strahia,  if  we  wish  to  amid 
giring  it  a  oontlnnona  auooession  of  aatat 
iriiioh  would  gradually  bring  about  ita  da« 
stmotion:  that  these  two  elaatic  limita  are 
naaally  situated  one  on  the  one  side,  and 
the  other  on  the  opposite  side  of  the  posi*- 
tion  which  the  malarial  aaaumes  when  snb« 
jeot  to  no  external  atraui,  though  they  may 
he  both  on  the  Sasae  aide  of  thia  poaition  of 
lelaxation,*  and  that  they  may,  thefefore, 
with  propriety  be  called  the  superior  and 
the  hi^or  Hmii  of  the  change  of  form  of 
the  material  for  the  particular  arrangement 
which  has  been  glren  to  its  particles ;  that 
theae  two  limita  are  not  JUeed  for  any  given 
material  $  but  that  if  the  change  of  form  be 
continued  beyond  either  limit,  two  new 
limits  will,  by  means  of  an  alteration  in  the 
arrangement  of  the  partielea  of  the  material, 
be  given  to  it  in  place  of  thoae  whieh  Ik 
preriously  possessed :  and  lastly,  that  the 
processes  employed  m  the  manufacture  of 
materials  are  usually  such  as  to  place  the 
two  limits  in  dose  contiguity  with  one  an- 

•  Thus,  if  the  section  of  a  beam  be  of  lome  &uch 
Item  as  that  shown  in  either  of  the  Booorapanjriag 
flguret,  the  one  rib  or  the  two  ribo,  as  the  case  may 
be,  being  very  weak  in  oomparlaon  to  the  thtck  part 
of  the  baam,  it  may  readily  oeeur  that  the  two 
elMtle  limiU  of  deflexion  may  be  situated  both  on 
the  same  side  of  the  position  assumed  by  the  beam 
when  free  ft«m  external  foree.  For  if  the  beam  hu 
been  supported  at  Its  extremities  and  loaded  at  its 
middle  tm  the  rib  ^A  has  yielded  bfiu  duetiUty 


■o  as  to  make  all  its  partielea  exert  their  utmost 
tensloa,  and  If  the  kiad  be  now  gradually  removed, 
the  particles  at  JB  may  oome  te  be  compreased  "^ 
the  uttnost  belbia  the  load  has  been  entirely 


te 

re- 
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oOier,  tlnis  oantbig  the  material  to  take  in 
the  first  instanoeatet  from  any  strain,  how- 
«?er  slight,  while  the  interval  which  may 
afterwards  exist  between  the  two  limits,  and 
also,  as  was  befbre  stated,  the  actual  position 
assnmed  by  eaoh  of  them,  is  determined  by 
the  pecaliar  strains  which  are  subsequently 
applied  to  the  material. 

The  introduction  of  new,  though  neoes* 
sary,  elements  into  the  oonsideration  of  the 
strength  of  materiids  may,  on  the  one  hand, 
seam  annoying  Irom  rendering  the  investi- 
gations more  complicated.  On  the  other 
hand,  their  introduction  will  really  haTo  the 
effect  of  obTiating  difficulttefl,  by  remoring 
erroneous  modes  of  riewing  the  subject,  and 
prerenting  contradictory  or  incongruous 
results  from  being  obtained  by  theory  and 
experiment.  In  all  investigations,  in  fact, 
in  which  we  desire  to  attain,  or  to  approach 
nearly,  to  truth,  we  must  take  facts  as  they 
aetually  are,  not  as  we  might  be  tempted  to 
wish  them  to  be,  for  enabling  us  to  dispense 
with  examining  proeesses  which  are  some- 
what concealed  and  intrieate,  but  are  not 
the  lees  infloential  from  theit  hidden  eha- 


IMPnOY»UMT8  IK  PRINTINO  MACHIMSnT. 

Not  long  sinee  we  gave  a  notice  of  a 
printing  machine  of  a  new  construction, 
(with  vertical  instead  of  horizontal  cylin- 
ders) whidk  had  been  invented  by  Mrk  Api> 
pl^gath,  for  the  proprietors  of  the  ^imes 
newspaper,  and  was  expected  to  throw  olf 
not  less  than  14,400  sheets  per  hour  (9,500 
more  then  the  best  machines  previously  in 
use  were  capable  of  producing),  or  at  the 
astonishing  nte  of  240  a  minute!  (See 
ToL  xlvii.  p.  272).  Many  were  the  specu- 
lations concerning  this  new  mechanical  pnN 
digy.  By  some  it  was  pronounced  to  belong 
to  the  dass  of  sheer  impossibiUties,  and 
tiiera  were  a  few  things  to  amend,  (for  what 
maeUne  ever  worked  perfectly  well  at  fint  ?) 
which  caused  a  pause  in  the  use  of  it,  that 
gave  some  countenance  to  tiieir  incredulity ; 
while  others,  not  less  competent  to  judge, 
expressed  the  utmost  oonfidraoe  that  itwould, 
in  the  end,  aocomplish^all  that  was  predicted 
of  it.  Although  we  are  not  yet  able  to 
announffl  that  the  goal  has  been  readied, 
wUch  the  inventor  (possibly  too  sanguine,) 
had  prescribed  for  himself,  we  have,  never- 
thdess,  the  satisftetion  of  knowing  that  he 
has  advanoed  so  fkr  towards  it,  as  quito  to 


confound  the  doubtftiL  The  maeldne  la 
now  in  daily  use,  producing  at  the  rate  of 
8000  sheets  of  the  enormons  double  siae  of 
the  Times  per  hour,  and  that  is  more  than 
any  printing  machine  e? er  did  before ;  and, 
no  doubt,  as  the  hands  get  more  aoeostomod 
to  feeding  it,  and  as  sources  of  hindranoe 
hitherto  overlooked  got  detected  and  reaae- 
died,  the  rate  of  production  wOl  be,  cro 
long,  very  greatly  augmented. 

We  had  afcw  days  ago  an  opportnnlty  of 
inspecting  two  other  printing  maddneaof 
the  same  monster  class,  and  which  are  ha 
their  way  equally  remarkable,  that  have  been 
bnUt  by  the  Messn.  Dryden,  and  are  to  be 
employed  in  the  printing  of  the  Wbsklt 
Dispatch,  in  the  vastiy  enlarged  form  wfaidi 
it  is  to  assume  with  the  beginning  of  tiw 
new  year.  The  cylinden  to  theae  madunea 
are  not  worked  vertically  Uke  those  of  the 
Timeg,  out  are  placed  horisontally  as  usual; 
which  may  be  owing  dther  to  Mr.  Applo- 
gath's  having  a  monopoly  of  his  plan  of  con- 
struction, or  to  that  plan  being  considered 
as  still  of  too  tentative  character  to  jus- 
tify its  general  adoption.  Messn.  Drydon'a 
machines  are  the  largest  of  their  own  daaa 
over  built ;  and  the  most  efficient  too,  for  they 
produce  at  the  rate  of  5800  copies  an  hour— 
though  worked  bya  steam-enghie  of  only  aone 
10  or  12  horse  power,  and  with  the  steam  at 
a  pressure  of  not  more  than  15  Iba.  per  square 
Inch.  We  have  inspected  them  minutely, 
and  fed  it  but  due  to  the  maken  to  aay, 
that  they  are  also  the  best  we  have  eter 
seen  in  point  of  aecuncy  and  beauty  of 
workmanship.  Huge  of  siae  as  they  are, 
and  wonderfully  rapid  their  movements,  Oey 
work  witii  the  nicety,  amoothneaa,  and  pre- 
cision of  a  hand-press  employed  at  a  snail's 
pace  on  fine  book-work,  or  on  rare  engia. 
vings.  The  Messn.  Dryden  have  well 
seoonded  the  spirited  resolve  of  the  propri- 
eton  of  the  Dibpatcb  to  keep  at  the  head 
of  the  weekly  press,  as  wdl  as  by  the  quan- 
tity as  the  quality  of  the  infomtation  sup- 
plied to  their  readers ;  and  m  the  sueoess 
of  both  we  may  see  strikingly  exemplified, 
how  popular  intelligence  and  medianieal  in- 
vention, act  and  react  on  one  another  to  the 
great  benefit  and  honour  of  both* 
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THB  RITAL  AZLV   B0XS8. 


Two  azia  boxes  liaye  been  recently  pa- 
tented which  haTe  attracted  a  good  deal  of 
attention,  and  become  the  inbject  of  a  some- 
what nnpleaiant  paper  war  between  thi 
patenteea ;  namdj,  one  by  Mr.  Wiigfatott, 
and  the  other  by  Mr.  NormanTlUe.  Mr. 
Wrightonaays  that  both  boxes  are  essen- 
tially the  same  ;  that  he  is  not  only  *'  the 
first  and  tme  inTcntor,"  hot  also  the  tt§t 
patentee,  and  that  Mr.  NormaoTille  is  bnt 
a  dcTcr  plagiarist  who  has  the  good  Iwik  to 
be  Tcry  powerfully  patronised ;  to  all  which 
Mr.  NormanTille  (of  course)  yery  decidedly 
demurs.  We  ha?e  before  giren  an  account 
of  the  axle  as  patented  by  Mr.  NormauTille 
(see  on/e  p.  453),  and  now  propose  to  do 
the  like  justice  by  Mr.  Wrighton's  edition 
of  the  iuTcntlon.  Our  readers  will  thus  be 
enabled  to  judge  for  themseWes  which  party 
is  in  the  right.  For  our  own  parts  we  in- 
cline to  think  (as  our  neighbour  of  **  85" 
would  doubtless  do)  that  the  first  patentee  is 
the  WHght'On. 

The  abore  engraving  represents  a  longitu- 
dinal section  of  the  axle-box  in  ita  most  ap- 
prored  form,  through  the  centre  of  the  jour- 
nal, A,  of  the  axle.  This  journal  revolves 
in  the  brass  step  C,  fitted  into  the  axle-box 
B,  which  is  cast  in  one  piece,  or  otherwise 
so  made  as  only  to  leave  an  opening  on  its 
face  for  the  introduction  of  the  journal  x>f 
the  axle.  D  is  a  ring  of  vulcanised  India- 
rubber,  which  is  compressed  between  the 


face  of  the  axle-box  and  the  ring  E,  wUdi 
works  against  a  shoulder  on  the  axle,  and 
against  which  it  is  pressed  by  the  elssticity 
of  the  India-rabbtf  ring,  and  in  both  of 
which  the  axle  freely  revolves ;  a  a  are  aper- 
tures at  the  sides  through  which  the  gresst 
passes  from  the  grease-box  to  the  journal 
and  Ulterior  of  the  axle-box.  The  object  of 
making  the  grease  pass  down  the  sidn  is  to 
save  diminishing  the  bearing  surface  of  the 
brau  by  drilling  large  grease  holes.  The 
spring  G  rests  on  the  plate  F  which  covers 
the  grease-box,  and  carries  the  grease  cover 
H,  made  to  fit  sufficiently  accurate  to  ex* 
dude  dust  and  dirt,  the  whole  being  secured 
to  the  axle-box  by  the  bolto  k  6. 

In  applying  the  axle-box,  the  metal  ling 
encircled  by  the  India-rubber  ring  shonU 
be  first  put  on  the  axle ;  the  axle-box  with 
the  brass  step  in  iu  place  being  filled  with 
grease,  is  then  to  be  applied  to  the  jounial 
and  pressed  towards  the  nave  of  the  whed* 
compressing  the  India-rubber  ring  until  the 
bearing  drops  on  to  its  seat.  The  shoulder 
of  the  journal  will  prevent  the  axle-box 
from  being  forced  back  again  by  the  eUsti- 
city  of  the  India-rubber  ring,  which  will 
press  on  one  side  against  the  hot  of  the 
axle-box,  and  on  the  other  against  the  metal 
ring,  and  keep  it  close  up  to  the  shoulder 
on  the  axle,  and  prevent  the  grease  escaping 
aqd  dust  or  grit  getting  to  the  joumaL 

It  is  quite  unnecessary  to  apply  pins  or 
(astenings  of  any  kind  to  confine  the  India- 
rubber  ring,  the  adhesion  between  it  and  the 
face  of  the  box  being  much  greater  than  the 
fiiclien  between  the  two  meul  faces. 

The  extreme  simplidty  and  economy  of 
this  invention,  with  its  great  advantages, 
must  be  obvious  from  the  description ;  the 
axle-box  itself  requires  no  fitting,  polishing, 
or  facing  of  any  kind,  nor  the  application 
of  a  polished  plate  fixed  by  bolts  or  screws. 
It  may  be  used  as  it  comes  from  the  foun- 
dry. The  only  thing  necessary  to  look  to,  is 
to  see  that  the  plate  and  cover  dose  the 
grease-box  sufficiently  to  exdude  the  duat 
and  dirt ;  the  metal  ring  need  only  to  be 
turned  where  it  is  in  contact  with  the  axle. 

The  shoulder  for  it  to  work  against  can  be 
made  either  by  turning  the  axle  a  little 
smaller,  as  shown  in  the  engraving,  or  by 
driving  or  shrinking  on  a  metal  collar,  faced 
and  bored  to  fit  it.  The  first  method  may 
be  pursued  when  the  axle-boxes  are  being 
fitted  to  new  axles,  or  those  not  in  use,  and 
both  can  be  placed  under  the  carriages  when 
required ;  but  in  applying  them  to  axles 
under  carrisges  in  use,  the  latter  method  is 
preferable,  as  a  number  of  collars  may,  if 
required,  be  prepared,  and  shrank  or  driven 
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on,  and  tbs  bozet  fitted  in 
few  minntei. 
-  Cromaoa  azlt-boias  ol  any  [dMeriptlmr 
ttwy»  with  UtUe  tro«U«  and  axpenia,  be 
fehered  to  the  patent  onei,  tiapW  by  making 
the  nanul  Joint  in  the  middle  tight,  etopping 
the  holes  at  the  bottom  left  for  the  eacape  of 
the  greaaoy  and  applying  the  metal  and  In- 
dla*rabber  ringa  aa  Aown.  Thia  alone 
wotdd  aate  a  greet  espenae  to  nilwny  Con- 
paniea  wiihing  to  nae  the  patent  azle-hosee, 
and  having  a  large  etoek  of  eommon  onea 


Aa  a  praotieal  proof  of  the  efleiBDoy  and 
eeonomyof  Mr.  Wrighton's  InTention,  it  may 
be  anffieient  to  atato,  that  after  aome  eiperl- 
ttenta  on  tlie  Baatern  Union  Railway,  a  ae*^ 
cond-class  carriage  waa  fitted  with  the  patent 
axle-bozca,  which  has  now  been  rnnning 
about  four  montha,  and  baa  trateiled  more 
than  fife  thonaand  milea  withont  lifting  or 
reqairing  a  renewal  of  grease ;  and  at  the 
present  time,  there  is  not  the  slightest  ap«' 
pearance  of  their  requiring  any,  aa  the 
grease-boxes  are  aa  til  now  aa  when  first 
pttt  to  work. 


■MGLiaR   8PBCIPICATIONB    SimOLLBD 
DURING  THB  TfnBX  BKDINO  DBG.  29. 

]>nAN>  SAMirnL  Walkm,  London* 
Bridge,  merchant*  Jrbr  itnp  fo  eein  €Ht9  tn 
1k$  manu/aeture  qf  btmdt  or  tirapM  fbr 
katti  eapt,  «Ao«f ,  and  9oek9,  Patent  dated 
Jane  24,  1848 ;  speeifieatlon  enrolled  Do* 
oember  30,  1848. 

The  patentee,  who  disclaims  the  whole 
of  his  title  except  that  which  refers  to  hats, 
states  that  bis  ioTcntion  consists,  1st. 
In  making  the  body  of  the  hat  of  any  taba- 
lar  woTen,  looped,  or  pile-cut  fabric,  which 
he  stiffens  and  attaches  to  a  brim  and  crown 
in  the  ordinary  manner.  2nd.  In  applying 
tabular  woven,  looped,  or  pile-cut  fabrica 
as  mourning  l)ands  to  hats.  3rd.  In  ce- 
menting to  the  inside  of  a  mourning  doth 
band,  cut  on  the  cross,  a  thin  sheet  of  India- 
rubber,  for  the  purpose  of  rendering  it  dose 
fitting  to  the  hat;  and,  4th.  In  making 
mourning  bands  of  thin  sheet  India-rubber, 
and  flocking  them  on  the  outaide  with  any 
anitable  material. 

No  claima  are  given. 

William  Hunt,  Dodderhill,  Woroeeter, 
diemist.  Far  ingjrovemenU  in  obtaining 
certain  meiaii/rom  certain  compotmde,  and 
M  obtaining  other  producte  by  the  use  qf 
certain  eompounde  containing  metale.  Pa- 
tent dated  3une  24,. 1848  ;  specification  en- 
rolled Dec.  23,  1848. 

This  iuTention  oonststs  of  certain  modes 
of  obtaining  Iron  from  iron  slag,  copper  and 
tin  from  copper  slag,  and  the  sulphate  and 
eariMnate  of  aoda  from  oommon  aalt  (chlo- 
ride of  sodiuBi.) 


The  pateptoe  proposes  to  run  tiie  iron 
slag  into  a  Toasd  baring  a  perforated  bot- 
tom, and  plaeed  in  a  pit  filled  with  water. 
The  ▼easd  is  then  lifted  up  by  means  of 
anitable  hoisting  tackle,  and  the  granulated 
iron  emptied  ont,  and  mixed  with  about  one- 
fourth  of  ita  wdght  of  email  ooal  or  coal- 
dust.  Thu  salztirs  is  plaeed  in  a  re?erbe- 
ratory  fnmaoe|  ooTored  with  ooal  dost,  and 
aubmitted  to  the  aoChm  of  heat  for  a  time 
long  enough  for  the  oxygen  to  be  disengaged, 
and  the  ojlide  of  iron  oooTerted  into  metallic 
iron.  Or  It  msy  be  oonrerted,  after  the 
oementing  proceas,  into  pig  iron  or  malleable 
iroa,  by  any  of  ^  well-luown  methoda. 

Instead  of  afcimmlng  off  (fie  oopper  alag 
Into  sand  beds,  as  haa  hitherto  been  cuatom- 
arjTi  and  allowing  it  to  aolidify  in  masses,  it 
is  proposed  to  run  it  into  water,  in  the  aame 
way  as  the  iron  slag,  whereby  it  will  be  gra- 
nulated. Or,  to  crush  it  by  the  appUoation 
of  mechaiucal  pressure,  the  ore  is  first  oal- 
dned  (for  the  purpose 'of  freeing  it  from 
•nlphur),  until  the  proportion  of  oopper  is 
dxty,  hiatead  of  thirty-five,  and  then  melted 
In  the  usual  way.  The  slag,  after  being 
aeparated  from  the  regulus  and  reduced  to  a 
granulated  atate,  is  mixed  with  any  sniphn- 
rfxlng  or  deoxidking  substance,  such  as  iron 
or  copper  ore,  in  the  proportion  of  30  Ibe. 
of  oopper  ore,  401ba.  of  Ihne,  and  20  Ihe;  of 
ooal  doat  to  one  ton  of  alag,  and  then  aub- 
mitted to  the  action  of  heat  $  after  which  it 
ia  lixiviated. 

Sttlphuret  of  iron,  or  any  cheap  anlphuoty 
jnay  be  anbatituted  for  the  ore,  and  anj 
enitable  flux  for  the  lime. 

The  mode  of  obtaining  aulphate  and  car- 
bonate of  aoda  from  oommon  aalt,  consists 
in  mixing  it  with  artifidal  sulphnret  of  iron 
or  manganese,  or  with  both  oombtned,  or 
with  oxide  of  iron  or  manganese,  or  with 
both  combined,  and  sulphurous  add,  and 
eabjeeting  it  to  the  aetion  of  heat,  and  of 
the  atmoaphere. 

FaxDBuicK  William  Mo  wan  at,  Ld* 
oester,  paper  dealer.  Far  improvemente  in 
ike  manu/actmre  ^f  leaped  falriae,  Ftatent 
dated  June  27,  1848 ;  spedfioatioa  enrolled 
December  26,  1848. 

The  improrements  which  form  the  subject 
of  thia  patent,  oonalat  in  combining  certain 
parts  in  knitting  machinery,  whereby  looped 
-fabriea  are  produced  at  a  greater  apeed  than 
•Utherto.  This  combination,  which  is  the 
result  of  a  peculiar  arrangement  of  suiuhle 
gearings  far  too  complicated  to  be  under- 
stood without  eograviags,  haa  for  ito  object 
the  effeeting  of  the  fotfowiuf  moTements 
aneeesstrely ,  and  withont  kiaa  of  tine  The 
cylinder  which  carries  the  needles,  ie 
to  rotete  with  a  step-and-step 
wheichy  the  thiMida  are  laid 


